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Insul;tting panel, process and apparatus for manufacturing thereof, with
expainsible resin spraying
The invention relates in general to the production of composite insulating panels.
. Asis kmown, these panels, which are also commonly known as "sandwich” panels,
. aré widely used in the civil and industrial construction field to form walls, roofs,
. Soverings, slabs, sectional doors, etc.; they are also used to construct cold-storage
L rd(;ms, or containers intended for low temperatures.
; "*Thé panels considered herein comprise basically two opposed faces between
) - whichthere is an insulating core made of expanded resin, also commonty known
as foam; the latter is generally a polyurethane foam but may also be phenolic
fodmi or foam of another type.
The mdustnal production of these panels can be carried out in a continuous or
discontinuous manner,
In the first case it is particularly useful for mass productions of panels with metal
o _outer faces; to this purpose two sheet metal strips are made to advance one upon
e the other along the in line production plant, unrolling them from respective coils.
After an initial step of profiling of the strips, the resin is applied on the lower strip
-and’ then expands whilst the strips pass through a continuos press which keeps
them apart by a distance equal to the thickness of the finished panel.
This continnous production process has been known since a long time and, for
further information on this matter, reference should be made to existing
publications and to the many patents of which the applicant for the present
‘application is the proprietor.
On the other hand, the discontinuous production of the panels is more suitable for
small series or for special panels; the latter may have outer faces made of metal or
another material, such as for example plastic materials (polycarbonate or the like)
or.others (i.e. wood etc.). -
The faces of the panels are prepared separately and then amanged in a mould
where the polymer resin application and expansion take place, thereby forming the
'1'.115ulaﬁng foam.



WO 2005/011950 PCT/IT2003/000577

It can be appreciated that this production process requires a longer time with
-respect to the continuous one, since there are upavoidably idle times when the
* fages mmst be accommodated in the mould and the finished panel removed
. therefrom.
' However, beyond the different production methods seen above, what pointed out
. _- 1s that in order to produce quality panels, it is important that the expansion of the
polymer resin'takes place evenly; for this purpose, one of the conditions to be
complied with is that there should be no bubbles of air or other gases in the
; vicinity of their outer faces because these may cause problems.
- One of these problems is delamination of the panels, that is to say the detachment
' of their faces.
Indeed, as the temperature conditions vary between day and night or between
summer and winter, the gas contained in the bubbles expands cyclically, leading
to in-ogressive fatigue of the foam and the propagation of the void regions inside
) ‘ _it; -inthe long term, this situation leads to detachment of the face of the panel.
. For this reason, a method for the continnous production of panels in which the
liguid resin poured from a nozzle bar is spread uniformly on the surface of the
stnp by air jets is known from German patent application No. 197 41 523.
.The effect of these air jets is to eliminate the gas bubbles from the mass of liquid
resin, thos producing the desired result.
However, this method of application of the resin does not seem to be easy to
in|1plent because the impact of the air on the resin cannot be uniform over the
entire width of the sirip; the device described in the German patent application in
fact has suitable devices for limiting the edge effects, that is to say, the
' .._'ac'cummations of resin which form along the edges of the strip because of the non-
‘ uniforthity of the effect of the air in this region.
Moreover, this known application method appears to depend significantly on the
viscosity of ﬂ:‘le resin since the effect of the air thereon will clearly be different
according to how liquid the resin is.
In other words, the known method may be difficult to implement according to the
“type of panels to be produced; thus, for example, it 15 not stated that it is effective

-y
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in fhe same manner both for the production of panels with polyurethane resins and

for the production of panels with phenolic resins.

The same applies if the speed of advance of the sheet-metal strip to which the

resin is applied is increased in order to mcrease panel production or if the guantity

-of resin applied is increased because it is desired to make thicker panels.

In the light of these remarks, the problem underlying the present invention is
.therefore that of providing a method for the contimuous production. of insulating
" panels m which the polymer resin is applied uniformly to at least one of the strips
B in & manner such as to prevent the formation of bubbles in the vicinity of the

"’ strips, also achieving improved adhesion between the foam and the surface of the

strip?
The cancept for the solution of this problem consists in the sprey application of &
first layer of re'sin onto the surface of the strip; the surface is in fact thus covered
K uniformly without lack of homogeneity which might give rise to bubbles.
Once the spray-applied layer has expanded, a second layer of liquid resin can be
poured thereon, thus producing an insulating core of the desired thickness and
' density.
These and further characteristics of the invention are set out in the appended
.claims ; they will become clearer from the following description of a non-limiting
. embodiment of the invention which is illustrated in the appended drawings, in
_ which:
‘Figure 1 shows schematically apparatus for the continuous production of panels
according to the invention,
Figure 2 shows a detail of the apparatus of Figure 1,
* Figure 3 is a section taken on the line III-I1T of Figure 1,
Figilre 4 is a perspective view of a panel formed in accordance with the invention,
. and
Figures 5 and 6 show & variant of the above-mentioned apparatus 1 views similar
.to those of Figures 2 and 3, respectively;
Figures 7 and 8 show a perspective view and a sectional view of a variant of the

pane] of the invention,
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. F,igures 9 and 10 are a section and a perspective view of a mamufacturing phase of
. the panel in fig. 7, 8;
Figure 11 is a variant of the manufacturing phase in fig. 9.
The first of these drawings shows an apparatus, generally indicated 1, for the
. ‘continuous manufacturing of panels according to the invention, starting from two
. coils 2, 3 of metal strips 4 and 5.
‘In the’ apparatus 1 after the strips have been umrolled, they 2re processed by
: Iesp;scﬁve forming machines 6 and 7 to form therem the usual edges, ribs,
. profiling, etc., in known manner.
Downstream of the forming machines, the strips 4 and 5 advance close together up
* tq the zone for the application of expansible resin; this operation is performed in
two steps.
+ Iu particular, the first step is constituted by the spraying application of a quick-
" reaction resin by a head 9; for this purpose, the head 9 moves to and fro (as
* indicated by the arrows in Figure 3) along a cross-member 10 arranged sbove the
strip 4 and is provided with a spray nozzle of a type known per se and not shown
. _in.the drawings. The speed of advance of the lower strip 4 is set in a manner such
that the resin sprayed thereon expands (at least partially), forming a layer 13
"+ which covers the strip 4 uniformly, before reaching & position below a second
. ‘cross-member 11.
. A pouring nc;zzle 12 of known type (which may be a single nozzle or a comb
noz;.le such as that of German published application No. 197 41 523) is movable
_ to and fro along the second cross-member 11 and performs the second resin-
" application step, by pouring onto the expanded layer 13 a resin of the same type as
that sprayed previously but in the liquid condition (the vertical broken line in
. Figure 3 indicates the pouring line).
-The liquid resin then expands, filling the space between the strips 4 and 5 whilst
'thsy pass through a continuous press 14, also known per se.
Downstream of the contirmous press, a semi-finished product 16 formed by the
.two strips 4 and 5 with the expanded sprayed layer 13 and an insulating core 17 of
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foam of the second resin is thus obtained; the semi-finished product is then cut by
a cutter 18, thereby obtaining finished panels 20 like that of Figure 4,
The production process described above solves the problem underlying the
inventicn_:l.
Indeed, the spray application distributes the resin uniformly over the entire surface
" of the strip 4, so that the resulting layer 13 is free of internal voids or bubbles.
.This is due to the atomization of the resin supplied by the spray system, which
" enables the surface of the strip 4 to be covered with a thin film of small droplets
T similar to that of paints applied by the seme method, wherein gas bubbles cannot

-+ .. <buildup.

In order to achieve a good spray application of the resin it will suffice to select the
speed of movement of the head 9 along the cross-member 10 appropriately in
.dependence on various parameters such as, for example, the width of the strip, its
. speed of advance, the type of spray nozzle mounted on the head 9, the supply
‘pressure of the nozzle, its distance from the strip, the type of resin applied, etc.
Moreover, since the resin is of the quick-reaction type, it produces a film 13 of
.foam on which the liquid resin can subsequently be applied in known manner; the
‘interface betwéen the two resins advantageously reduces the presence and/or the
" - gize of arry voids in the mass of the second resin when it expands.
Tn contrast with the prior art referred to above, this production method is religble,
easy.to implement and does not require complex adaptive modifications when the
resin, the speed of the strip 4, or other production paremeters are changed
" Indeed basically ll polymer resins (polyurethene resins or the like), either of one-
‘component and of two-component type, can be applied with the spray technique;
" this technique is well known and has been used since 2 long time, so that changes
in the type of resin do not alter the efficacy of the production process of the
. invention,
Similarly, if the speed of advance of the strip is changed (for example, to increase
panel production) it will suffice to move the spray head 9 with the cross-member
10 upstream s]_ighﬂy, 50 as to allow the quick-reaction resin to expand before it

reaches the second nozzle bar 11.
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Finally, as a further advantageous result achieved by the invention, it should be
pointed out that it prevents the poar or inadequate adhesion of the foam to the face

of the panel which sometimes occurs when liquid resin is deposited on the strip.
Naturally, variants of the above-described embodiment of the invention are
possible,

,Fu'st of all, it should be pointed out that the type and shape of the panels may

differ from that shown in Figure 4; as a consequence, there may be panels profiled
* on one dr both faces, or even curved panels produced with moulds and methods
developed by the applicant for the present application.
Moreover, the production process may include also heating steps carried out with
ovens or lamps disposed along the path of the strips 4 and 5, as is already known
111 the panel manufacturing; for example, an oven or lamps may be arranged
B upstream of the resin-application zone, that is before the spray head 9 and the
cross-member 10, in order to accelerate the expansion of the resin sprayed onto
the lower strip 4.
. With regard to the spraying of the resin, in addition to the nozzles described
abo;lre, it should be pointed out that there may be various solutions in relation to
. the type and shape of the nozzles; as a consequence, the nozzles will be selected
among the most suitable for the operative conditions existing, such as the size and
shape of the panel (profiled, corrugated, flat, curved, etc.), the type of apparatus
(contimuous, discontinnous) by which it is produced, the resins used as insulation,
etc.
A possible alternative to the spray head 9 movable along the cross-member 10 of
the previous embodiment is shown in Figores 5 and 6 in which, for simplicity, the
.same numbering has been retained for the same elements.

" As can be seen, in this embodiment instead of the head 9 thers 15 a fixed nozzle
bar 30 in which a plurality of nozzles spray the resin onto the strip 4, with jets
which cover its surface uniformly.

Likewise, for the application of the liquid resin instead of the pouring nozzle 12
movable elong the cross-member 11, m this variant a fixed bar 31 of pouring
nozzles 1s provided (the vertical broken lines indicste the pouring lines).
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Fipally, it should be pointed out that the spraying of the resin may also be
_;_;elzformed on the upper strip, as an alternative to or in combination with the
spraying on the lower strip; there may consequently be methods and apparatuos for
the' production of panels in accordance with the invention, wherein the spraying is
carried out on only one of the strips (that is, only the upper strip or the lower strip)
or‘on.both strips.
. The spraying of the expansible resin fits well also with the discontinuous
. manufacturing process of the panels, referred to at the beginning; several solutions
* afe fmgsible for carrying out this operation, which are mainly based upon the use
" of moulds.
.Fo'r_instance there can be used a spraying head like that of fig. 3 or a nozzle bar as
in fig. 6; in both cases after the sprayed layer has expanded, liquid resin will be
poured and the mould closed so as to let it expand thereby obtaining the desired
thickness of the panel.
Likewise it has been seen before in the case of continuous production, also in the
panels made in a discontinuous manner according to the invention it is prevented
the formation of harmful empty spaces or air bubbles, between the insulating foam
. '_ and the outer faces.
_This result is rather important especially for the architectural panels, that is to say
' _ panels used for the fagades of buildings as schematically shown in fig. 7; indeed,
because of the particular purpose to which they are intended, it can be understood
that their onter aspect is very important.
As can be seen from the drawings the peculiar feature of the architectural pauels
referred to as 40, is that they have outer faces 41 and 42 without fretting, ribbing
or the like; they are therefore smooth and this renders critical the manufacturing
_process, because the presence of air bubbies between the outer faces and the foam
'c,:f _the insulating core 43, gives risc to surface defects which can disfigure the
facade of the building where the panels are applied.
' Furthermore, the lack of ribbings renders the outer faces of the panels less stiff
,aﬁd_ more deformable, so that actually they do not remain plane when there are

. defects in the core of insulating foam.
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Anocther particular feature of the aforesaid panels is that they are generally
mounted upon structures formed by pillars and beams 45, 46 by means of bolts 47,
brackets 48 and similar; as a consequence their peripherel edges are shaped with

“long and thin appendices 49, to allow the coupling of the panels with the
mounting elements.

However these, appendices generate problems during the production of the panels,

* because the insulating foam does ot always fill all the inside thereof; indeed
these panels are made by preparing the faces in moulds and pouring the liquid
resin’ thereon, but the viscosity of the latter does not allow to reach well all the
Jdnner zones of the appendices, so that msmde them empty spaces can remain with
all the problems involved and already stated before.

’ On the comirary, the spray application of a layer of resin upon one or both faces
41, 42 of the panel, allows to reach even the innermost zones of the appendices 49
thereby creating a thin layer 50 of expanded resin which fills all the spaces nearby
the faces
On this expanded layer 50 it can thus be poured the liquid resin, thereby obtaining

- the nsulating core 42 of the panel in accordance with the desired thickness.

. Also in this embodiment of the invention the sprayed resin is preferably of the

" rapid reaction type, becanse it has resulted that this allows to obtain better results.
Fi:r.thore, as mentioned above, the resin can be sprayed also on the other face

" 42 of the panel 40, thereby forming a layer (indicated with broken line in fig. 8)

_ adjacent thereto which prevents the formation of air bubbles or empty spaces in

" the appendices.

Last, in the exemple shown schematically in fig. 9 and 10, for avoiding the
undulations which can appear on the sheet metal of the faces, the discontinuous
manufacturing process of the panels is carried out using a vacuum support plane
or base 52 where it is laid the sheet metal of the face 41 of the panel 40.

This plape is provided inside with channels 54 through which air is sucked m a
manner known per se, thereby obtaining a depression under the face 41 which
keeps it adhering to the plane 52 and eliminates the aforesaid undulations.



wo 200.5.!01]950 PCT/IT2003/000577 ;/

The plane 52 is also horizontally movable (as indicated by the arrow in fig. 8 and
9) with respect to a nozzle bar 30 of the type already seen in the example of fig. 5
and 6: as a consequence the resin is sprayed on the face 41 by carrying out one or
more passes.

'.. _‘Of 'cou-rse also in this case changes can be made; for instance porous support
pli:ﬂes could be used, which do not require channels formed therein because the
air can be sucked through them: to this purpose reference can be made to planes
made of chipboards, plastic material with open cells or spongy matertal,
Pl:;eumn:l:ic vacuum systems like that considered before can operate on all types of
sutfaces, either metallic, plastic or other, for keeping the plenarity of the faces

: where the resin is sprayed.
Nevertheless it can be imderstood that they might be replaced by other systems,
based for instance on the use of magnets in the case of sheet metal, or of suction
' caps or other similar holding means.
'The first of these alternatives is shown in fig. 11 where the support plane 52 is
provided with magnets incorporated therein, which apply an attractive force on the
face 41 made of sheet metal; the magnets can be either of natural type or
electromagnets and, as mentioned sbove, they might be replaced with suction caps
. ror other equivalent holding means.
All of these variants fall within the scope of the following claims.
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CLAIMS
1. Ingnlating panel characterised in that it comprises two opposed faces (4, 5; 41,
T 42),a layer (13; 50) of & first polymeric expanded resin sprayed on at least one of
said faces, an insulating core (17; 43) made of a second polymeric expanded resin
. cc;nﬁgﬁous to said layer (13).
2. Panel according to claim 1, wherein the opposed faces (4, 5; 41, 42) are
substantially smooth.
- 3. Panel according to claims 1 and 2, comprising peripheral appendices (49) along
. the edge, filled by said layer (50) of expanded resin applied by spraying.
4, Panel according to the preceding claims, wherein the faces (4, 5; 41, 42) arc of
sheet me.tal
5. Method for the continuous production of insulating panels, comprising the steps
of:
- advancing an upper strip (5) and a lower strip (4) longitudinally in a substantially
s.uparimposed condition.
- applying a substantially liquid expansible polymeric resin between the strips (4,
'5), and
. " causing the resin to expand whilst the strips (4, 5) are kept spaced apart at a
predetermined distance substantially equal to the thickness of the panels to be
produced,
" characterized in that it comprises a step of spraying an expansible polymeric resin
onto at least one of the sirips (4, 5).
6. Method according to Claim 5, wherein the substantially hquid resin is applied
on a layer (13) formed by the sprayed and at least partially expanded resin.
7. Method acéording to claims 6 and 7, wherein the sprayed resin is of the quick-
‘Teaction type.
" '8.. Method eccording to Claims from 5 to 7, wherein the strip onto which the
tiuic.k—reaction expansible resin is sprayed, is the lower strip (4).
9. Method according to the preceding claims, wherein the strips (4, 5) are made of

: metal.
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10: Method according to the preceding claims, wherein the resins applied are one-
cdﬁponmt or two-component polyurethane resins.
11. Apparatus for the production of panels according to the method of the
preced.i'ng claims, characterized in that it comprises means (9, 10; 30) for spraying
a first expansible polymer resin and means (11, 12; 31) for applying a second,
substantially liquid, expansible polymer resin onto at least one of the strips (4).
12. Apparatus according to Claim 11, wherein the means (9, 10; 30) for spraying
the first resin are arranged upstream of the means (11, 12; 31) for applying the
" second, substantially liquid resin.

13 Apparatus according to Claims 11 and 12, wherein the means for spraying the

* first resin comprise a spraying head (9) movable to and fro transversely relative to
the'advance direction of the strip (4) onto which the resin is sprayed.
14. Apparatus according to claims 11 and 12, wherein the means for spraymng the
first resm comprises a fixed nozzle bar (30), extending transversely to the
advancing direction of the strip (4, 5) where the resin has to be sprayed.
15. Method for the discontinuous production of insulating panels according to

" claims 1 to 4, comprising the steps of:
- spraying on at least one of the faces (41, 42) a layer (50) of an expansible
polymer resin;

. . - applying an expansible polymer resin in a substantially liquid condition;

- allowing the liquid resm to expand while keeping the faces (41, 42) in a mould,
spaced apart at a predetermined distance substantially equal o the thickness of the

" panel to be produced.
16. Method according to claim 15, wherein the resin substantiafly liquid is applied
on a layer (50) of resin sprayed and at least partially expanded.

" 7. Method according to claims 15 and 16, wherein the sprayed resin is of the
quick-reaction type.
18. Method according to the claims from 15 to 17, wherein the expansible resins

are one-component or two-component polyurethane resins,
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19, Method according to the claims from 15 to 18, wherein the face (41) on which
the tesin is sprayed, is supported by a support plane (52) provided with mezns (54)
for causing a depression under said face to avoid the presence of undulations on it.
20. Mgthod acgording to the claims from 15 to 18, wherein the face (41) on which
the resin is sprayed., is supported by a support plane (52) provided with means (64)

. pﬂﬁ@eﬁc type acting under said face to avoid the presence of nndulations on it.
"21. Method according to claims 19 and 20, wherein the support plane (52) is
mo.vable with respect to the nozzles (30) for spraying the resin.
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PANEL DE AISLAMIENTO, PROCESO Y APARATO PARA LA FABRICACION

DE ESTE, CON ROCIADO DE RESINA EXTENSIBLE

La invencidén se relaciona en general con la produccidén de
paneles de aislamiento compuesto. Como se sabe, estos
paneles, gue también se conocen cominmente como paneles
“*multicapa”, se wutiliza ampliamente en el campo de la
construccién civil e industrial para formar paredes, techos,
recubrimientos, losas, paredes seccionales, etc.; ellos
también se utilizan para construir cuartos frios, )

contenedores destinados a bajas temperaturas.

Los paneles considerados aqui comprenden basicamente dos
caras opuestas entre las que hay un nicleo de aislamiento
hecho de resina expandida, también conocida cominmente como
espuma; la Ultima es generalmente una espuma de poliuretano

pero también puede ser espuma fendlica o espuma de otro tipo.

La produccién industrial de estos paneles se puede llevar a

cabo en una forma continua o discontinua.

En el primer caso es particularmente Util para produccidén en
masa de paneles con caras exteriores de metal; para este

propésito dos bandas de lamina de metal se hacen para avanzar

:
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una sobre la otra a lo largo de la linea de planta de

produccién, enrolléndolas desde bobinas respectivas.

Después de una etapa inicial de perfilado de las bandas, la
resina se aplica sobre la banda inferior y entonces se
expande mientras las bandas pasan a través de una prensa
continua que las mantiene aparte una distancia igual al

espesor del panel terminado.

Este proceso de produccién continua se ha conocido desde hace
tiempo y, para informacién adicional sobre esta materia se
debe hacer referencia a las publicaciones existentes y a las
muchas patentes de las cuales el solicitante de la presente

invencién es el propietario.

De otra parte, la produccidén discontinua de los paneles es
mas adecuada para series peguefias o para paneles especiales;
la ultima puede tener caras exteriores hechas de metal u otro
material, tal como por ejemplo materiales pldasticos

(policarbonato o similares) u otros {(es decir madera etc.).

Las caras del panel se preparan separadamente y luego se
disponen en un molde en donde tiene lugar la aplicacidn y
expansién de resina de polimero, formando por lo tanto la

espuma aislante.
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Se puede apreciar que este proceso de produccidén requiere un
tiempo mayor con respecto al continuo, en razén a que existen
tiempos ociosos 1inevitables cuando las caras se deben

acomodar en el molde y el panel terminado se remueve de éste.

Sin embargo, mas alld de los diferentes métodos de producciédn
vistos anteriormente, cuando se destaca que con el fin de
producir paneles de calidad, es importante que la expansidn
de la resina de polimero tenga lugar uniformemente; para este
propésito, una de las condicicnes a ser cumplida es gque no
debe haber burbujas de aire u otros gases en la vecindad de

su cara exterior debido a que esto puede originar problemas.

Uno de estos problemas es la deslaminacidén de los paneles,

esto gquiere decir el despegue de sus caras.

De hecho, como las condiciones de temperatura varian entre el
dia y la noche o entre el verano y el invierno, el gas
contenido en las burbujas expande ciclicamente, conduciendo a
fatiga progresiva de la espuma y a la propagacidén de regiones
vacias dentro de ésta; a largo plazo, esta situacién conduce

al despegue de la cara del panel.

Por esta razén, un método para 1la produccién continua de
paneles en los que la resina del liquido vertido desde una

barra de boquilla se esparce uniformemente sobre la
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superficie de la banda mediante chorros de aire se conocen de

la solicitud de patente Alemana No. 197 41 523.

El efecto de estos chorros de aire es eliminar las burbujas
de gas de la masa de resina liquida, produciendo asi el

resultado deseado.

Sin embargo, este método de aplicacidédn de resina no parece
ser facil de implementar en razén a que el impacto del aire
sobre la resina no puede ser uniforme sobre el ancho completo
de la banda; el dispositivo descrito en la solicitud de
patente Alemana de hecho tiene dispositivos adecuados para
limitar los efectos de borde, es decir que, las acumulaciones
de resina que se forman a lo largo de los bordes de la banda
en razén a la no uniformidad del efecto del aire en esta

regioén.

Mas aun, este método de aplicacidén conocido parece depender
significativamente de la viscosidad de la resina en razdén al
efecto del aire en esta seran claramente diferentes de

acuerdo con que tan liquida estd la resina.

En otras palabras, el método conocido puede ser dificil de
implementar de acuerde con el tipo de paneles a ser
producidos; asi, por ejemplo, no se establece que es efectiva

en la misma forma para la produccidén de paneles con resinas
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de poliuretano y para la produccién de paneles con resinas

fendlicas.

Lo mismo aplica si la velocidad de avance de la banda de
lamina de metal a la que se aplica la resina se incrementa
con el fin de incrementar la produccién de panel o si la
resina aplicada se incrementa debido a gque se desea hacer

paneles mads delgados.

En claridad de estas observaciones, el problema resaltado de
la presente invencién es por lo tanto el de suministrar un
métode para la produccién continua de paneles de aislamiento
en el gue la resina de polimero se aplica uniformemente a por
lo menos una de las bandas en una forma tal para evitar 1la
formacién de Dburbujas en la vecindad de las bandas, también
alcanza la adhesidén mejorada entre la espuma y la superficie

de la banda.

El concepto para la solucidén de este problema consiste en 1la
aplicacién de rociado de una primera capa de resina sobre la
superficie de la banda; 1la superficie de hecho esta asi
cubierta uniformemente sin falta de homogeneidad que pueda

dar origen a burbujas.

Una vez se ha expandido la capa aplicada por rociado, una

segunda capa de resina ligquida se puede verter en esta,
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produciendo asi un nicleo aislante del espesor y densidad

deseados.

Estas y caracteristicas adicionales de la invencién se
establecen en 1las reivindicaciones adjuntas; ellas seran
claras a partir de la siguiente descripcidén de una modalidad
no limitante de la invencidén que se 1ilustra en los dibujos

adjuntos, en los cuales:

La Figura 1 muestra aparato esquemdticamente para la

produccién continua de paneles de acuerdo con la invencidn,

La Figura 2 muestra un detalle del aparatc de la Figura 1,

La Figura 3 es una seccidén tomada sobre la linea III-III de

la Figura 1,

La Figura 4 es una vista en perspectiva de un panel formado

de acuerdo con la invencién, y

Las Figuras 5 y 6 muestran una variante del aparato
mencionado anteriormente en vistas similares a aquellas de

las Figuras 2 y 3, respectivamente;

Las Figuras 7 y 8 muestran una vista en perspectiva y una

vista seccional de una variante del panel de la invencién;
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Las Figuras 9 y 10 son una seccién y una vista en perspectiva

de una fase de fabricacidn del panel en la Figura 7, 8;

La Figura 11 es una variante de la fase de fabricacién enla

Figura 9.

El primero de estos dibujos muestra un aparato, indicado
generalmente por 1, para la fabricacidn continua de paneles
de acuerdoc con la invenciédén, partiendc de dos bobinas 2, 3 de

bandas de metal 4 y 5.

En el aparato 1 después que se han desenrollado las bandas,
ellas se procesan por maquinas de formacidén respectivas 6 y 7
para formar los bordes usuales, costillas, perfiles, etc., en

forma conocida.

Corriente debajo de las maquinas de formacién, las bandas 4 y
5 avanzan cercanas juntas a la zona para la aplicacidn de
resina expandible; esta operacidén se desarrolla en dos

etapas.

En particular, la primera etapa estd constituida por la
aplicacién de rociado de una resina de rapida reaccién por
una cabeza 9; para este propésito, la cabeza 9 se mueve hacia

y desde (como se indica por las flechas en la Figura 3) lo

8’/.\%/\\
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largo de un miembro transversal 10 dispuesto sobre la banda 4
y se suministra con una boguilla de rociado de un tipo
conocido per se y no mostrado en los dibujos. La velocidad de
avance de la banda inferior 4 se establece en una forma tal
gue la resina rociada en esta se expande (al menos
parcialmente}, formando una capa 13 que cubre una banda 4
uniformemente, alcanzando una posicién por debajo de un

segundo miembro transversal 11.

Una boquilla de vertido 12 de tipo conocido (que puede ser
una boquilla sencilla o una boquilla de panal tal como
aguella de la solicitud Alemana publicada No. 197 41 523) es
mévil hacia y desde lo largo del segundo miembro transversal
11 y ejecuta la segunda etapa de aplicacién de resina, al
verter sobre la capa expandida 13 una resina del mismo tipo
como aquella rociada previamente pero en condicidén 1liquida
(la linea 1intermitente vertical en la Figura 3 1indica 1la

linea de vertido).

La resina liquida entonces se expande, llenando el espacio
entre las bandas 4 y 5 mientras que ellas pasan a través de

una prensa continua 14, como se conoce per se.

Corriente debajo de la prensa continua, un producto semi-
terminado 16 formado por las dos bandas 4 y 5 con la capa

rociada expandida 13 y un nlGcleo aislante 17 de espuma de la
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segunda resina se obtiene de esta manera, el producto semi-
terminado se corta entonces mediante un cortador 18,
obteniendc por lo tanto paneles terminados 20 similares a

aquellos de la Figura 4.

El proceso de produccidn descrito anteriormente resuelve el

problema resaltado por la invenciédn.

De hecho, la aplicacién de rociado distribuye la resina
uniformemente sobre la superficie completa de la banda 4, de
tal forma que la capa resultante 13 es libre de vacios

internos o burbujas.

Esto se debe a la atomizacién de la resina suministrada por
el sistema de rociado, que permite a la superficie de 1la
banda 4 ser cubierta con una pelicula delgada de gotas
pequefias similares a aquellas de tinturas aplicadas por el

mismo método, en donde no se pueden formar burbujas de gas.

Con el fin de alcanzar una buena aplicacién de rociado de la
resina serd suficiente seleccionar la velocidad de movimiento
de la cabeza 9 a lo largo del miembro transversal 10
apropiadamente dependiendo de varios parametros tales como,
por ejemplo, el ancho de la banda, su velocidad de avance, el

tipo de boquilla de rociado montada en la cabeza 9, la

R
%
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presion de suministro de la boquilla, su distancia desde la

banda, el tipo de resina aplicada, etc.

Mas alin, en razén a que la resina es de tipo de reaccidn
rapida, esta produce una pelicula 13 de espuma sobre la que
la resina liquida puede posteriormente ser aplicada en forma
conocida; la interfaz entre las dos resinas reduce
ventajosamente la presencia y/o el tamafio de cualquier vacio

en la masa de la sequnda resina cuando esta se expande.

En contraste con la técnica mencionada anteriormente, este
método de produccién es confiable, facil de implementar y no
requiere modificaciones adaptativas complejas cuando la
resina, la velocidad de la banda 4 u otros parémetros de

produccién se cambian.

De hecho basicamente todas las resinas de polimero (resinas
de poliuretanc o similares), ya sean de tipo un componente o
de dos componentes, se puede aplicar con técnica de rociado;
esta técnica es bien conocida y se ha utilizado hace mucho
tiempo, de tal forma que los cambicos en el tipo de resina no
alteran la eficacia del procesc de produccién de 1la

invencioén.

De forma similar, si la wvelocidad de avance de la banda se

cambia (por ejemplo, para incrementar la produccién de panel)

N
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serd suficiente mover la cabeza de rociado 9 con el miembro
transversal 10 ligeramente corriente arriba, para permitir de
esta forma que la resina de reaccién rédpida se expanda antes

que esta alcance la segunda barra de boguilla 1l.

Finalmente, como un resultado ventajoso adicional alcanzado
por la invencién, se destaca que esta evita la pobre e
inadecuada adhesién de la espuma a la cara del panel que
algunas veces ocurre cuando la resina liquida se deposita en

la banda.

Naturalmente, variantes de la modalidad descrita

anteriormente de la invencidén son posibles,

Primero que todo, se debe destacar que el tipo y forma de los
paneles puede diferir de aquellos mostrados en la Figura 4;
como una consecuencia, puede haber paneles perfilados en una
o ambas caras, © aln paneles curvos producidos sin moldes y
métodos desarrollados por el solicitante para la presente

solicitud.

Mads adn, el proceso de produccién puede 1incluir también
etapas de calentamiento llevadas a cabo con hornos o lamparas
dispuestas a lo largo de la trayectoria de las bandas 4 y 5,
como ya se conoce en la fabricacidén de panel, por ejemplo, un

horno o lamparas pueden estar dispuestas corriente arriba de
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la zona de aplicacién de resina, que es por lo tanto 1la
cabeza de rociado 9 y el miembro transversal 10, con el fin
de acelerar la expansién de la resina rociada sobre la banda

inferior 4.

Con respecto al rociado de la resina, en adicién a las
boquillas descritas anteriormente, se debe destacar que puede
haber varias soluciones en relacién con el tipo y forma de
las boquillas, como una consecuencia, las boquillas se
seleccionarédn entre las mas adecuadas para las condiciones
operativas existentes, tal como el tamafic y forma del panel
{(perfilado, corrugado, plano, curvo, etc.), el tipo de
aparato (continuo, discontinuo) mediante el cual esta se

produce, las resinas utilizadas como aislamiento, etc.

Una alternativa posible a la cabeza de rociade 9 movible
junto con el miembro transversal 10 de la modalidad previa se
muestra en la Figura 5 y 6 en la cual, para simplicidad, el

mismo numero se ha retenido para los mismos elementos.

Comc se puede ver, en esta modalidad en cambio de la cabeza 9
hay una barra de boquilla fija 30 en la que una pluralidad de
boquillas de rociado sobre la banda 4, con chorros que cubren

su superficie uniformemente.
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De la misma forma, para la aplicacién de la resina liquida en
cambio de la boquilla de vertido 12 movible a lo largo del
miembro transversal 11, en esta variante una barra fija 31 de
boguilla de vertido se suministra (las lineas intermitentes

verticales indican las lineas de vertido).

Finalmente, se debe puntualizar que el rociado de la resina
se puede desarrcllar sobre la banda superior, como una
alternativa o en combinacién con el rociado sobre la banda
inferior; consecuentemente, pueden haber métodos y aparatos
para la produccidén de paneles de acuerdo con la invencidn, en
donde el rociado se lleva a cabo sobre solamente una de las
bandas (esto es, solamente la banda superior) o la banda

inferior o sobre ambas bandas.

El rociado de la resina expandible se ajusta tan bien con el
proceso de elaboracidén discontinua de los paneles, mencionado
al inicio; con posibles varias soluciones para llevar a cabo
esta operacidén, que estadn principalmente basadas en el uso de

moldes.

Por ejemplo se puede utilizar una cabeza de rociado como
aquella de la figura 3 © una barra de boquilla como en 1la
figura 6; en ambos casos después de que se ha expandido la

capa de rociado, la resina liquida serda vertida en el molde

SP%



WO 2005/011950 14 PCT/IT2003/000577

cerrado con el fin de permitirle expandirse oprimiendo de

esta manera el grosor deseada del panel.

De manera similar se ha visto antes en el caso de 1la
produccién continua, también el los paneles hechos de manera
discontinua de acuerdo con la invencién se evita la formacién
de espacios vacios dafiinos o burbujas de aire, entre 1la

espuma aislante y las caras exteriores.

Este resultado es muy importante especialmente para 1los
paneles arquitecténicos, es decir los paneles utilizados para
fachadas de edificios como se muestran esquematicamente en la
figura 7; de hecho, en razédn del propdsito particular para el
cual estan destinados, se puede entender que su aspecto

exterior es muy importante.

Como se puede ver en los dibujos la caracteristica peculiar
de los paneles arquitectdénicos denominados como 40, es que
ellos tienen caras exteriores 41 y 42 sin rozamiento,
estriado o similares: ellos por lo tanto son suaves y esto
hace critico el proceso de elaboracién, porque la presencia
de burbujas de aire entre las caras exteriores de la espuma
del nidcleo aislante 43, da origen a defectos de superficie
gue pueden desfigurar 1la fachada del edifico cuando se

aplican los paneles.
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Adicionalmente, la falta de estriadoe hace las caras
exteriores de los paneles menos rigidos y mas deformables, de
tal forma que de hecho ellos no permanecen planos cuando

existen defectos en el nidcleo de la espuma aislante.

Otra caracteristica particular de los paneles anteriormente
mencionados es que ellos son generalmente montados sobre
estructuras formadas por pilares y vigas 45, 46 por medio de
pernos 47, ganchos 48 y similares; como consecuencia sus
bordes periféricos se conforman con apéndices largos vy
delgados 49, para permitir el acoplamiento de los paneles con

los elementos montantes.

Sin embargo, estos apéndices generan problemas durante la
produccién de los paneles, porque la espuma aislante no
siempre llena el interior de esta; de hecho estos paneles se
hacen al preparar las caras en moldes y verter la resina
liquida sobre esta, pero la viscosidad del Gltimo no permite
alcanzar bien todas las zonas interiores de los apéndices, de
tal forma que dentro de ellos pueden permanecer espacios
vacios con todos los problemas involucrados y ya establecidos

anteriormente.

Por el contrario, la aplicacién de rociado de la capa de
resina sobre una o ambas caras 41, 42 del panel permite

alcanzar a unas zonas mAs interiores de los apéndices 49
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creando de esta manera una capa delgada 50 de resina
expandida que llena todos los espacios circundantes a las

caras.

Sobre esta capa expandida 50 se puede verter asi la resina
liquida, obteniendo de esta forma el nuacleo aislante 42 del

panel de acuerdo con el grosor deseado.

También esta modalidad de la invencién la resina rociada es
preferiblemente del tipo de reacciédn rdpida en razén a que ha
resultado que esto permite tener mejores resultados.
Adicionalmente, como se menciondé anteriormente, la resina se
puede rociar también sobre la otra cara 42 del panel 40,
formando de esta manera wuna capa (indicada <c¢on linea
intermitente en la figura B) adyacente a esta que evita la
formacién de burbujas de aire o espacios vacios en los

apéndices.

Por dltimo, en el ejemplc mostrado esquemdticamente en la
figura 9 y 10, para evitar las ondulaciones que pueden
aparecer sobre el metal de lamina de las caras, el proceso de
elaboracién discontinuo de los paneles se lleva a cabo
utilizando un plano o base de soporte vacio 52 donde descansa

el metal de lamina de la cara 41 del panel 40.
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Este plano se suministra al interior con canales 54 a través
de los cuales el aire se chupa de una forma conocida per se,
obteniendo de esta manera una depresién bajo la cara 41 que
la mantiene adherida al panel 52 y elimina las ondulaciones

anteriormente mencionadas.

El plano 52 es también horizontalmente movible (comoc se
indica por la flecha de la figura 8 y 9} con respecto a la
barra de boquilla 30 del tipo ya visto en el ejemplo de 1la
figura 5 y 6: como consecuencia la resina des rociada sobre

la cara 41 al llevar a cabo uno o mas pasos.

Por su puesto también en este caso se pueden hacer cambios;
por ejemplo se pueden utilizar los planos de soporte poroso,
que no requleren canales formados en este porque se debe
absorber el aire a través de ellos; para este propdésito se
hace referencia a los plano hechos de tableros de fragmentos,

material plastico con celdas abiertas o material esponjoso.

Los sistemas de vacio neumatico como aquel considerado antes
pueden operar sobre todos los tipos de superficies, bien sea
mecanica, plastica u otra, para mantener la planicie de las

caras donde se esparce la resina.

Sin embargo, se puede entender que se podrian reemplazar por

otros sistemas, basados por ejemplo en el usc de magnetos en
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el caso de metal de ldmina, o de tapas de succidn u otros

medios de soporte similares.

La primera de estas alternativas se muestra en la figura 11
en donde plano de soporte 52 se suministra con aletas
incorporadas en este, los cuales aplican una fuerza de
atraccién sobre la cara 51 hecha de metal de lamina; los
elementos pueden ser del tipo natural o electromagnetos vy,
como se menciond anteriormente, ellos podrian ser
reemplazados con tapas de succién y otros medios de soporte

equivalentes.

Todas estas variantes caen dentro del alcance de las

siguientes reivindicaciones.
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REIVINDICACIONES

. Panel aislante caracterizado porque comprende dos
caras opuestas (4, 5; 41, 42), una capa (13, 50) de
una primera resina polimérica expandida rociada sobre
al mencs una de dichas caras, un niicleo aislante (17;
43) hecho de una sequnda resina polimérica expandida

contigua a dicha capa (13).

. Panel de acuerdo con la reivindicacién 1 (4, 5; 41,

42) son sustancialmente lisas.

. Panel de acuerdo con la reivindicacién 1 y 2, que
comprende apéndices periféricos (49) a lo largo del
borde, llenado con dicha capa {(50) de resina

expandida aplicada por rociado.

. Panel de acuerdo con las reivindicaciones
precedentes, en donde las caras (4, 5; 41, 42) son de

metal de lamina.

. Método para produccién continua de paneles aislantes,

que comprende las etapas de:

&
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- avanzar una banda superior (5) y una banda
inferior (4) y longitudinalmente en condicidn
sustancialmente superimpuesta,

- aplicar una resina polimérica expandible
sustancialmente liquida entre las bandas (4, 5),
Y

- hacer que 1la resina se expanda mientras las
bandas (4, 5) se mantienen separadas a distancia
predeterminada sustancialmente igual al grosor

de los paneles a ser producidos,

caracterizado porque este comprende la etapa de
rociar una resina polimérica expandida sobre al

menes una de las bandas (4, 5).

6. Método de acuerde con la reivindicacién 5, en donde
la resina sustancialmente liquida se aplica sobre una
capa (13) formada por el rociado y la resina al menos

parcialmente expandida.

7. Método de acuerdo con la reivindicacién 6 y 7, en
donde la resina rociada es del tipo de reaccidén

rapida.
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8. Método de acuerdo con las reivindicaciones 5 a 7, en
donde banda sobre 1la cual se esparce la resina
expansiva de reaccidén rdapida, es la banda inferior

(4).

9. Método de acuerdo con las reivindicaciones
precedentes en done las bandas (4, 5) se hacen de

metal.

10. Método de acuerdo con las reivindicaciones
precedentes, en donde las resinas modificadas son
resinas de poliuretano de un componente a dos

componentes.

11. Aparato para la preoduccidén de paneles de acuerdo
con el método de las reivindicaciones precedentes,
caracterizado porque este comprende medios (9, 10)
para rocliar una resina y medios de primer polimero
expandible (11, 12; 31) para aplicar un segundo
liquido en una segunda resina de polimeroc expandible
sustancialmente liquida sobre al menos una de las

tiras.

12. Aparato de acuerdo con la reivindicacién 11, en
donde los medios (9, 10; 30) para rociar la prime

resina estan dispuestas corriente arriba de los
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13.

14,

medios (11, 12; 31) para aplicar la segunda resina

sustancialmente liquida.

Aparato de acuerdo con la reivindicacidén 11 y 12,
en donde los medios para rociar la primer resina
comprenden una cabeza rociadora (9) movible hacia y
transversalmente con relacién a la direccién de
avance de la banda (4) sobre la cual se rocia la

resina.

Aparato de acuerdo con las reivindicaciones 1l y
12; en donde los medios para rociar la primer resina
comprenden una barra de boquilla fija (30), gue se
extiende transversalmente a la direccidén de avance de
la banda (4, 5) donde 1la resina tiene que ser

rociada.

15. El método para la produccién discontinua de paneles

aislantes de acuerdo con las reivindicaciones 1 a 4,

que comprende las etapas de:

- rociar al menos una de las caras (41, 42) una
capa (50) de una resina de polimeroc expandible:
- aplicar una resina de polimero expandible en una

condicidén sustancialmente liquida;

76‘{12‘9\
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- permitirle a la resina liquida expandirse aunque
el material de las caras (41, 42) en un molde,
separado a una distancia predeterminada
sustancialmente igual al grosor de los paneles a

ser producidos.

16. Método de acuerdo con la reivindicacién 15, en
donde la resina de acuerdo con el liquido se aplican
sobre una capa (50) de resina rociada y al menos

parcialmente expandida.

17. Método de acuerdo con las reivindicaciones 15 y 16,
en donde la resina rociada es del tipo de reaccién

rapida.

18. Método de acuerdo con las reivindicaciones 15 a 17,
en donde las resinas expandibles son resinas de

poliuretano de un componente o de dos componentes.

19. Métode de acuerdo con las reivindicacicnes 15 a 18,
en donde la cara (41) sobre la cual se esparce la
resina, se soporta por un plano de soporte (52)
provisto con medios (54) para originar una depresién
bajo dicha cara para evitar la presencia de

ondulaciones sobre esta.

5
R
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20. Método de acuerdo con la reivindicaciédn 15 a 18 en
donde 1la cara (41) sobre 1la cual se esparce la
resina, se soporta por un plano de soporte (52)
provisto con medios (64) de tipo magnético gue actuan
bajo dicha «cara para evitar la presencia de

cndulacicnes sobre ésta.

21. Método de acuerdo con la reivindicacién 19 y 20 en
donde el plano de soporte 52 es movible con respecto

a la boquilla (30) para rociar la resina.

R
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and/or inventors and no “contimuation sheet” 15 available. m

*** such case, wrife "Conitnuation of Box No, IT” and indicate for

edch addiuamlﬁcmn the same type of information as reguired
*InBax No. I The country of the address indlcated in this Box
it the ?hcant 's State (that Is, country) of residence ifno State
\@f residence Is indicated below;

. ift in Bax No 1T or i any of the sub-boxes of Bax No. ITT, the

*

indication “the States indicated In the Supplemental Box" is
checkad, i such case, write “Continuation gf Bax No If" or
“Contivaiion of Box No Tl" or “Contiruaiion of Boxes No. IT
and No. IlI" (as the case may be), indicate ihe name of the

licant(s) involved and, next 1o (each) such name, the State(s)
?:fd/or. where applicable, ARIPO, Eurawnign, European or
OA}I’I pateni) for the purposes of which the named person s
applicant;

‘gf in Bach;. II or 1n any of the sub-baxes of Box No I, the

yinventor or the inventor/applicant is not nvewnior for the

purposes of all designaied States or for the purposes of the
IMited Statex'of Ainerlea- in such case, write “Continuation of
Bax Np. IT" o1 *“Continuation of Bax No. ITT or “Continuation
of Boxes No I and No III" (as the care may be), indicale the

" = hame of the inventor(s) and, next to feach) such name,

the State(s) {and/or, where apphicable, ARIPO, Eurasian,

* . Eurgpean or OAPI pateni) for the purpoyes of which the

_hamed person 1s invenior;
. .

of. tn addition to the agem(s) indicated m Box No, IV, there are
Jurther ggents- m such case, write “"Contimiction of

. Bax No IV" and wndhcate for each further agent the same fype

of information as required in Box No IV;

if, mBoxNo V, thename of any State (or OAP]) is accompared
by the idication “putent of additlon,” or "cﬁﬂatz of
addition, " or [f; in Bax No. ¥V, the name of the Uniled States of

. Amereca 18 accompanled by an indication “continuation” or

"‘mndnuadon-hl-fnl " in such case, write "Confimuafion o

+ Bax No. V" and the name of each State involved (or OAPI,

" andafier the name of sach such Siate for OAPI), the mmber of

the parent title or parent :Imalmn and the date of grant of
the parent title or filing of the parent application,

. If{ in Box No VI, there a1 e more than five earller applicotions

whoke priority is claimed- in such case, write "Continuation
of Bax No_ V1" and mdicate for each additional earlier

- applicapon’ the same type of information as reguired

as

In Box'Na V1

I, with regard to the precautionery desigration statement
contained in-Box No. V, the applicant wishes 1o exclude any
State(s) from the scope of that statement- in such case, wrile
" “Designation(s) echided from precautionary designation
statement” and indhcate the name or two-letter code of each
State so excloded

Contlinuation of Box Nao. IV.

DRAGOTTI GIANFRANCO
MICHELOTT! GIULIANO
PISTOLES| ROBERTO

DE RCS ALBERTO
AGOSTINI AGOSTINO

all of

Dragottl & Assoclat| Sr
Galleria San Babila 4/C
20122 Milano - Italy

Form BCT/RO/10! (supplemental sheet) (March 2001, reprint July 2003)

See Notas to the request form
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Box No. VI PRIORITY CLAIM

The prionity of the following earlier application(s) 1a hereby claimed:

Filing dntc
of earlier apphcatipn

(day/month/vear)

Number
of earlier applicatton

Where earlier epplication is:

b
c:mmtl;yf or Member

national application:

regonal application:*
regionel Office

mternational application:

receiving Office

atem (1) '
' 1/8/2003

PCT/T03/00491

ttem {2)

'itetn (3)

item’ (4)

o+

item (5) .

.
.

S5

[[] Further prionity claums arc indicated in the Supplementa! Box.

The recpiving Office 1 requested to prepare and transmit to the International Bureau a certified copy of the earlier applhication(s) fonly
if the.ea: lier application was filed with the Office which for the purposes of this international application is the recerving Offlce) identified

aboxe a5,
em@) [0 wem@ [0 wem@ [0 tem@ [0 iem) [ e

[‘_'| all items
* Where the earlier application is an ARIPO q:fhcmlan. indicate ai least one country party to the Paris Corvention for the Protection of
Indum ial Properly or one Member af the World Trade Organzation for which that earher apphcation was filed (Rule 4.10(b)(ir})

.......................................

Box No. VI INTERNATIONAL SEARCHING AUTHORITY

Cholce of {nternahonal Searchiug Autharity (ISA) (i two or more Internotional Searching Authoritias are competent o carry et the
mramarxmdl uamk. indicate the Authority chasen, the two-leiter code may be used):

.ISA/.

Raquest to use results of earller search; reference to that search (if an earlter search has been carried out by or requested from the
‘International Searching Authority)

Dute (dayinonthiyscr)

--------------------

Number Country {or regional Office)

Box No. VI DECLARATIONS

The folluw:ing declarations are contained 1n Baxea Nos VIII (1) ta (v) (nark the applicabls Number of
checl-boxes below and indicate in the right column the mimber of each type of declaration): declarations
[[] BoxNo. v () Declarahon as to the idennty of the mventor
[ BexNa v (i) Declaration as to the applicant’s entitlement, as at the international filing

5 . date, to epply for and be pranted n patent
D' Box No VI {ui) Declarntion as to the applicant’s entitlement, as at the international filing

L. date, to cleim the pnonty of the earlier applicaion

. Box ?Jo VII (av) Declaration of inventorship {(only for the purposes of the designation of the FOLLOW

. United States of Amernica)

Declaration as to non-prejudiciel disclosurea or exceptions to lack of novelty

[J HoxNo VI v)

Foem PCT/RO/10] (third sheet) (July 2002; reprint July 2003) See Notes to the 1 equest form



SheetNo .. b e
Box No.IX CHECK LIST; LANGUAGE OF FILING

This nternational 'npphcltlun contains* This(u;t?mlio”n;l npplllcit;or;’::c t;:lxnpzﬂed bfnd the dfollowmg Elfumber
; itern(s) (ma qpplicabla es below and indicate in items
(&), :: ;ger form, the following number of right column the mumber of each tam):
‘request (in'cludln 1 fee calcunlation sheet 3
* declaration sheets : 5 | 2.0 origmsl scparate power of attorney
) ?’ﬁ::ﬁs(gn“l“f‘“ e 3 [0 originel generml power of attorney
t:&us related tl?erem) 1 4 [J copy of general power of attorney, reference number,
¢ elams ) 3 feny: . . .oiiieiiien . e
. abstract 4 | 5 [J etatement explaing lack of signature
- drawmmgs ° : 8 6 1 prionty document(s) identified in Box No. VI as
. = item(s) ..... .. eee e ee .
. Sub-total f“',mb“ of sheety . 28 7. 0 tanslation of international application mnto
, Sequence listings, . (angUagE): ......covvivreare senaes Chrr eenae aes
1" tables related thereto . 8 [0 separete indicationa concerni osited microorganism
\ ({ar'bo?ﬁ’agual number af , o:l::::ﬂm bioclogical meterial "8 dep
*. ahieels § in paper jorm, 9 [0 sequence listings in computer readable form
N g%h&:f::ﬁg}’: o;:_‘" (indicate type and number of car riers)
‘s s {c) below) ’ —_— () [ copy submitted for the purposes of international search under
t Rule 13ter only (and not ag part of the intemational application) .
. -::':!fnml number of sheets 28 (“) D Q!" ﬁwhﬂl.e check-_ba:i: (zg) or C)(l) “"i‘"*;f""t{l’ﬁ mtw?:)th
. . itional capies including, where epplicable, the copy for the
(b'?, .D ?;gt::nug:)n (;l)iéu:;')readnhle form purposes of international search undgl?llnle 13ter 3 :
. stings (is) [] topether with relevant statement as to the 1dentity of the copy or
: (Eg E :::;:'3::“ thereto copies with the sequence listings mentioned 1n lefi column .
- . | 10. [J tables 1n computer readable form related to sequence listn
(© n ?é'; tl:; l:'-'%'g (:g(e:i.)l).e.ad.hh form (indicate type and number of cai riers) o
Y : (1) [J copy submitted for the ses of international search under
1 £ sequence listngs S:%m B02(b-quater) g:lr)'rx()and not as part of the international
(1) [0 tables related thereto application)
Type and number of carrlers (diskette, (i) [ (only whare check-box (b}{(w) or (c)(it) 15 marked wn left column)
b CD-ROM, CD-R or other) on which are ndd?;mnnl copies including, where applicable, the?opy for the
. contamned the purposcs of international search under Section 802(b-guatar)
- [[] sequence listings: . . ... e e e (i) £ together with relevant statemnent as to the 1dentity of the copy or
‘] tables related thereto  ........ . copies with the tables mentioned in left column :
o (adthtional copies to be indicated under 11. [] otherfspecifi). .........coou ool el ciinll,
. items 9(uy) andfor 10(v), n right colunm)
Flgure of the drawings which 1 Language of filing of the ltall
ghould eccompany the abstract: internetional epphcation; an

BoxNo.X  SIGNATURE OF APPLICANT, AGENT OR COMMON REFRESENTATIVE
‘Next to each sighature, indicais the name of the person sigmng and the capaity in winch the person signs (if such copacuty s not obviows fiom 1 eading the 1 equest)

Milan, Sapt.embar 29, 2003 —

: D

Filippo Ferroni

For recervmg Office use only

1 Date of actual receipt of the purported 2. Drawings:
* internationa) application:

3 Corrected date of actual receipt due to later but
tumely receivad papers or drawings completing
-« the purporied international application:

4 * Date of timely receipt of the requmred D not recerved
' _ corractions under PCT Article 11(2)-

5. International Searching Autharity 6. D Transmittal of search copy deleyed
».  (1if two or more are competent): ~ ISA / until search fee is prid

For International Bureau use only

Date of receipt of the record copy
by the International Bureau:

Form PCT/RO/101 (last sheet) (January 2003, reprint July 2003) See Notes to the request form



This sheet is not part of and does not count as a sheet of the international appheation.

PC T For receiving Office use only s——————————

FEE CALCULATION SHEET

* Annex to the Request International Application No
Applicant’s or agent's
fil rcferm.ce -, 03ST33E Date stamp of the receiving Office
Applica;lt

METECNO SPA
CALCULATION OF PRESCRIBED FEES
1. TRANSMITTALFEE . . . .. ....... a 30,99 [T]
2. SEARCHFEE . . .. . .. ..o . < . | 945|00 m
International search to be carned out by

two ar more Intes national Searching Autho ities are campelent to t the intez national
f{aich. indlcate the name of the Authortty which v chosen to cory a:m r‘::;znuﬂ'om; ua‘::z )
3 INTERNATIONAL FEE
Basic Fee .
Where 1tems (b) and/or (c) of Box No. IX apply, enter Sub-toial number of sheets 28
Where items (b) and (c) of Box No. IX do not epply, enter Total number of sheets J —

fist30sheets . . . .. ... ... I 444,00 Il—’-ﬂ
. ’ x = [b2]
* number of sheets fes per sheet
1n exgess of 30
edditional éox:'gunmt {only if sﬁuam:c hatings and/or tables related
thereto are filed in compnter readable form under Section 801{a)(1),
or both 1n that form and on paper, under Section 801(g)(ii)):
. . 400 x =1 [b3]
. fee per sheet
Adld smounts entered at b, b2end b3 and enter tomlatB . | [5]

Detlgnatiod Fees
Thg mtetnatongl applicabon cantains all designations.

. 5 X 96 =L 480,00 [D]

‘number of dempnation fees amount of designation fee
payable (miaximum 3)
Add amounts ertered at B and Dand enter totalat] . . . . . . . . . . l 924,00 El

{Applicants {iom cartaln States are entitled to a reduction of 75% of the

international fee Wherethe cpphcant is (orall apphcants are) so entttled, the total
to be entered ot 1 i¢ 25% of the sum of the amounts entered ot B and D)
4 FEBFOR PRIORITY DOCUMENT (¢fapplcable) . . . . . . . .. EI
5. TOTALFEESPAYABLE . . . . .. . . 1899'99
Add amounts entered t T, S, I and P, and enter total tn the TOTAL bax TOTAL
[ The designation fees are not pad at this time
MODE OF PAYMENT
O m’:&%“u;‘: (cshlenrﬁl ow) postal money order [ cash ] coupons
[ cheque : . bank draft [] revenue stamps (] other (specifyy

AUTHORIZATION TO CHARZGE (OR CREDIT) DEPOSIT ACCOUNT

(This mode of payment may not be available at all recervmg Offices) Receiwving Office: RO/

- - Deposit Account No.
[ "Authorization to charge the total fees indicated above.
{This check-bax may be marked only if the conditions for depasit accounts Date:
of the recerving Office so permut) Authorization to charge any deficiency .
or credit any overpayment 1n the total fees indicated above . Name:
{T] Authonzstion to charge the fee for pnority document Stgnature

Form PCT/RO/181 {Annex) (January 2003, repnnt July 2003) See Notes 1o the  fee calculation sheet



PCT/IT2003/000577

PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

' PCT To

a:

- NOTIFICATION CONCERNING .
. SUBMISSION OR TRANSMITTAL ol B A ot} .1
Yo * OF PRIORITY DOCUMENT Galleria San Babila, 4/C

(PCT Administrative Instructions, Section 411) 1-20122 Milano

A Italy

:pata of mal-lmg (day/month/year)
", 09Maroh 2004 (09.03.2004)
B Applicant's or agent's fila rafarance

IMPORTANT NOTIFICATION

03ST33E

lntprn'atmnai application No.

|- - PCT/T2003/000577

International filing date (day/month/year)
29 September 2003 {29.09.2003)

Internatioral publication date (day/month/year)

Priority date (day/month/yesr)

Not yet published 01 August 2003 (01.08.2003)

] Apphcant

METECNQ SPA et al

By means of this Form, which replaces any previously 1ssued notfication concerning submission or transmittal of priority

° documents, the applicant 1s hereby notified of the date of receipt by the International Bureau of the priority document(s)

. relating to all earhar applioation(s) whase priority is claimed Unless otherwisa indicated by the letters "NR", in the

. nght-hand column or by an astenisk appearing next to & date of receipt, the priorty document concaerned was submiited or
transmitted to the International Bureau in comphance with Rule 17 1{a) or (b}

(if apphcable) The letters "NR™ appearing in the nght-hand column denote a priarity document which,_on the date of mailing
ofthis Form, had not yet been received by the International Bureau under Rule 17.1{a) or (b). Whare, under Rule 17.1(a) , the

.+ priority dogument must ba submitted by the applicant to the receiving Office or the Internatonal Bureau, but the applicant

fails to submrt the priority document within the applicable tima limit under that Rule, the attention of the applicant is directed
to Rule 17 1{c) which provides that no designatad Office may disregard the priority claim concernad befora giving the
applicant an opportunity, upon entry into the national phass, to furnish the prionty document within a time imit which 1s
reasonabls under the circumstances.

, (¥ applicable) An astarisk{*) appearing nextto a date of receipt, in the nght-hand column, denotes a priority document
- submitted or transmitted 1o the Imtemational Bureau but nat in compliance with Rule 17.1(a) or (b) (the priority document
was received after the time limit presenbed 1n Rule 17 1{a) or the request to prepare and trensmit the priorty document was
submitted ta tha racaiving Office after the applicable tima Iimit under Rule 17.1(b)). Even though the priority document was
not furnishad tn eomphance with Rule 17 1(a) or (b), the International Bureau will nevertheless transmit & copy of the
* documant to the designated Offices, for their consideration. in case such a copy 1s not accepted by the designated Office
as prionty documant, Rula 17.1{c} provides that no dasignated Office may disregard the priority claim concarned bafore

" . giying the applicant an opportunity, upon entry into the national phase, to furnish the priority documant within a time imit

which 1s raasonable under the circumstances.

Facsimile No (41-22) 338.71.30

Pnority date Priority applicatign No Country or regianal Office Date of regeipt
oL or PCT receiving Offica of prionty document
01 Augu 2003 (01.08.2003)  PCT/IT03/00491 IT 05 Febr 2004 (05 02.2004)

. Authorized officer

" . The International Bureau of WIPQ
* .. 34, chemin des Colombettes

X : V. Gaillard {Fax 338-71-30)
. . 1211 Geneva 20, Switzeriand

Telephone No (41-22) 338 9810

Form PCT/18/304 {January 2004)

006140588

-~

F



EUROPEAN PATENT OFFICE

r

Patent Abstracts of Japan

PUBLICATION NUMBER : 2000052466

PUBLIGATION DATE 1 2202-00
APPLIQATION DATE . 11-08-98
APPLIGATION ‘NUMBER 1 10226923

APPL!_CANT :  MORIYA FIELD:KK;
al - .‘ e
INVENTOR “ MORIYA KATSUO;

INT.OL."- ,; B32B 5/20 B32B 5/32

TITLE ‘2 'MANUFACTURE OF HEAT
=, " " INSULATION PANEL

.
ABSTF}AGT ! PROBLEM TO BE SOLVED: To eliminate a nead for large scale facilities and greatly
.reduce costs, and obtain a heat insulation panel having high sound absorbing qualities
and high sound insulating propertias
L |
SOLUTION: Frame members 3 along a penpheral part are fitted to one side of a panel
. <member 2. In an expanded ursthane spraying process, & closed- cell expanded urethane
o . - A1 sprayed on a surface of the panel member 2 surrounded by the frame members 3 up
I to & position lower than tha height of the frame members 3, and a heat insulation panel
half P1x is manufactured. A pair of heat insulation panel halves P1x..., namely the heat
[insulation panel half P1x and a heat insulahon panel half P1y obtained in the expanded
. « 'urethane spraying process are prepared. The frame members 3 and 3 of each of the heat
PR _insulation panel halves P1x and P1y are put on top of each cther. in an expanded
“urathane pouring process, an open cell expanded urethane B having lower expanding
pressure than that of the expanded urethans A is filled to a gap between the oppostte
expanded urethanes A and A, and a heat insulation panel P1 1s manufactured.

. " COPYRIGHT: (C)2000,JPO

-t
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METHOD OF MANUFACTURING A FOAMED
URETHANE STRUCTURAL PRODUCT HAVING
HIGH AND LOW DENSITY PORTIONS

* The use.of urethene foams and the method of manu- 5
Jfacture are well known in the art. The present invention
is concerned with urethane foam such as described in
“Encyclopedia of Chemical Technology,” Kirt-
Othmer, Second Edition, Volume 21, pages 84-94,
published Interscience Publishers, a division of John 10

' Wiley and Sons, Inc., 605 Third Ave., New York, N.Y.

The present invention is concerned with high quality
* urethane molded structural elements and with a spray
application and open back molding technique wherein
the foam 15 sprayed into an open mold and wherein two i35
* (or more) sprays or one (or more) spray banks are
used
In conventionel molding of urethane foams, consid-

. erable pressure on the mold is generated by the fosm-

ing action of the urethane. As a result of the polymer- 20
. 1zation of the urethane resina (which Is an exothermic
reaction-generates high heat) an internal hquid blow-
Jng agent 15 caused to boil releasing bubbles. These ex-
pand the volume of the foam and force the resn into
all mold detail This high wnternal pressure makes very 25
sturdy molds necessary, or the use of restraining
presses to prevent the foam from werping the motd
The pressure exerted by the foam causes the catalyst to
migrate through the barrier coating (that has previ-

minutes duration, some of the chemicals which have
migrated into the silicone rubber start hondlng with
* new foam parts being produced. As the part is de-
molded, this bond cauges *‘chunk-cut” (small pieces. of 3
sihicone rubber tearing loose) which 18 one of the major
causes of mold degrndltion With the present process,

o practically no pressure is exerted on the mold medium,

thus eliminating the need for heavy weight and bulky
mold frames, A second and more vital result of elimi-
.nnting high pressures and grenﬂy reducing mold dwell

. time 18 a tremendous extension in mold life. With the

, foam exerting little pressure on the mold surfece, cata-
* lyst or other chemical migration through ths basrier
coating in the mold is practically eliminated. Therefore
mcrened mold life for silicone, urethane or other elas-
gomer molds will be at least four to five times as long
with the present process than with conventional closed
+ *molding techniques. 50
When attempting to mold articlea having very thick

- sections, conventional urethane molding is not practi-

cal. To lIower the cost of a conventionally produced
part, it is necessary to lower the density of the foam
which reduces its effectiveness to withstand impact or
Eurface abrasion. The only way to solve this problem a
to use a urethane foam that is self-skinning. This would
bea un:thane which could be placed mto the mold in
one shot and as it expands and foams, it creates a
.skinned ayer on its periphery with a low density core.
, To date, there are a few self-skinning foams available
*.but they are highly restrictive as to (1) the thickness of
.the skin formed, usually less than one-elghth of an inch,
+and (2) in the achievable difference in density between
-'the formed skin and the core. Also, the uniformity of ..
skin thickness cannot be controlled in a heavily tex-
tured or cQntoured mold. Satisfactory products have
only been made in primarily fiat sheets. With the pres-

199
2

ent technique, which consists of a specific sequence of
mechanical applications, it is possible to form a contin-
vous, closely contralled thickness of any density ure-
thane foam in as many different layers as desired with
each layer being capable of having its own density with-
out dependency on what the density is of contacting
layers. Even though this is a mechanical application of
layers, it 1= done in a sequence which'allows permanent
and integrated bonding of one layer to the other result-
mg in 2 homogeneous molecular structure, mult-
density, controllably engineered product with predeter-
minable end product charactenstics.

This present process is made possible through the
modification and innovation n spray equipment for ap-
plying the required raw moterials to the molding sur-
face. The high quality of the finish of the resultant arti-
cle is provided by the process with a tremendous reduc-
tion m mold abuse with the added advantage of bemng
able to engineer the product to meet specific end use
requirements.

This invention allows molding of a foamed thermoset
or thermoplastic article by means of a specific se-
quence of applications at prescribed temperstures and
pressures, maintaining the degree of mold fidelity equal
to conventional closed molding, or gravity molding, of
thermoset or thermoplnstic materials. Innovations 1n
spray equipment, spedﬁcally related to the nozze m-
volved, and the means in which raw matesials are ap-
plied, allows for the controlled depasition of materials

* ously been put into the mold) into the silicone elasto- 30 in layers of varioua densities but cures to be a homoge-
., mer itself After many moMing cycles each of 1020

neous molecular structured part throughout, without
gharp definition of density change interfaces,

The temperature of the mold is preferably main-
tained sliphtly above the proceaging temperature of the
plastic material thus maintaning the optimum n mold
detnil fidelity in the rasultant part as well as maximizing
the bond of the plastic material with the prime coat
which has previously been applied to the mold. This
prime coat comes out of the mold with the formed part
and serven aa a base color coat as well as the prime coat
for better adhesion of post finishing steps (this prime
coat is not a necessity but allows extenslon of mold life
and eliminates several steps from the finishing opera-
tion).

The pregent invention may be readily understood by
reference to the diagrammatical drawings illustrating
embodiments of the same.

FIG. 1 illustrates a preferred sequence of processing
BtEDS Or stages;

FIG. 2 illustrutes a typical part and 13 mold, being a
cross sectional view thereof.

FIQS. 3, 4 and 5 show in some detail the dual speay
technique of the present invention, while FIG 5A 8 a
plan of the side puide bels 6 shown schematically n
FIG. §.

FIG. 6 illustrates one technique of reducing the in-
tenaity of the hot air blast;

FIGS. 7,8, 9, 10 and 11 illustrate other molded parts
or clements produced in accordance with the present
process, and

FIG. 12 illustratea the steps in producing a molded
structural element in accordance with the present pro-
cess with each exterior surface having a layer of high
density foam backed up by a Iayer of low denaity foam
and the total encapsulating of a reinforcing sheet.

Referring specifically to FIG. 1, a continuous, or
linked section, mold 1, preferably with heaters 2, ro-

ke
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tates as nhnwn This mold-belt may be made of any suit-

. "able flexible material such as, “Dow Corning Silestic B

RTV Silicone Rubber * This mold-belt element moves

. by'f.he VRLIOUE processing stations. It first passes by a

* bank of hnters 2 where the mold temperature is rmsed
ito nbcmt 120°F to about 160°F, preferably abaut 140°F.
"The barriér prime coat 1s applied, preferably by apray-

+ mg. This barrier coat may be any suitable material as

for example, a Dow Comning 509 barrier Coat — 15%

- solid olution in methyl isobutyl ketone with a viscosity

of 50 centistokes, The coat is applied by spray with e
line pressure of 20 psi. The tmckness of the coating
may be varied but preferably 18 about 0.0002 wnch to
0.0005 mch dry film thickness.

** Tradamark-DuPant Co.

This barner coat facjlitatzs the removal of the fabri-
cated structural element from the mold 1, and also
functione as a prime and base color ¢oat for the finish-
mg of the fprmed structural element or pa.rt.

Immediately after the barrier prime cost is applied to
the mold, a hot air blast 18 apphed st 4 to speed its cure.
" The temperature of the hot air is in the range of about
"90°F to 150°F, such as about 125°F. Following the hot

* sair application at station 4, exhaust means 5 are applied
* *to dyaw off solvents that might impair the formation of

the structural part in the mold which involves urethane
foaming chemical reactions. At point or station 7 the

* form 18 ready to receive the dual application of ure-

Ihane foam which dual application will be hereinafter
mofe specifically described
The form or mold containing the expanding urethane

+ foam passes under a molding belt surface 8 zo that a flat

bhck of the formed part is secured. This element kow-
ever iz optional. Mold separating flanges 9 allow the
meldéd parf 11 to be removed from mold 1 and to be
picked up By vacuum 13 action on conveyor 14 and
held m place for subsequent finishing operations Air
* blast 10 helps dislodge part 11, which may bz a small
individual part or a large continuous part

Referring specifically to FIG. 2, an end view of one
type of molded product iz illustrated and also an end
view of the mold to make the same. The formed ure-

+ Jthane foam element 11 is molded on the face 15 of

mold 1 between sides 16 of the mold as described The
skin 7' § of relatively high density while the core 121
of relatively low density.

Referring to FIG. 3, continuous belt-mold 1 prafern-
ply after being heated by heaters 2 as illustrated in
FIGS 1 and 4. moves under application spray station
+3 of barrier prime coating This, under certain condi-
,ttons, may Ye omitted Heat 15 applied by heaters 4 1n
Qrder to facilitate the curing of this release coat, and
fumes are ekhausted by fan means §.

The dual foam applicator 7 consists of an initial bank

" of nozzles 7A that apply the foam formulation that

‘gives the relatively high density foam (layer X) and a
qecondnry bank of nozzies 7B for the application of a

. relat.wely low density backing or core (foam layer Y).

* The foamts are those as described in the above men-
tioned hiterature art
The high’density foam is preferably 1n the range from

" «about 10 to 30 Ibs/f1%, such a5 about 25 Ibs/ft®, while the

low density foam 15 preferably in the range from about
* 2to 4 |bs/ft?, such as gbout 3 Ibs/ftd. The thickness of
the high density coat as applied is about one-sixteenth
inch to onc-half inch, stich as about one-fourth inch
Fdlln\:fing the apblication of the back up low denaity
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layer of urethane fonm the rencting and volume ex-
panding foam is subjected to an auxiltary hot air blast
17 in arder to expedite the curz and imprave the mold
detail pickup. The mtial high density foam application
7A forms a layer (x}. This layer (x) expands only about
15% to 20% of its onginal volume and does so almost
immediately upon contact with the mold.

The back-up or core layer Y from bank 7B is sprayed
simultaneously with a slight overlap of about one-
fourth inch to 1 inch, such as about one-half inch Itis
obvious that the speed of the mold will determine the
thickness of the respective layers for a uniform fixed
rate of application from the sprayers. The cured foam
thickness of the combined layers is about 3 mches for
the gpecific product described

Pace layer X must be of sufficient “‘green strength”
when layer Y is applied so that its cell structure is not
destroyed by the secondary spray application. The
overlap of sprays 7A and 7B blends a small amount of
each foam material so that even though layer X has
“green strength™ which wounld otherwise decresse a
bond with subsequent applications, no hne of demarca-
tion of layers exists. Thus there is no point or line of
structural part weakness due to inadequate bonds of
different layers of one with the other. Layer Y begins
to foam when applied and when unrestrained mcreases
1ts volume about 20 to 50 times, such as about 30 fold
Aa it begins to foam, the blast of hot air 17 15 directed
8o that as the heat facilitates foam expansion, the air
pressure holds or retards the foam expansion. The foam
therefore as it expands forces itself into the mold de-
tails. The hot air blast decreases in intensity so that it
is just atrong enough to repress cell expansion within
the foam without ruptunng the cells on their internal
pressure increases. The intensity of the blast of hot air
as the molded foam leaves the biast 15 about 10% to
40%, such az about 20% of the intensity of the blast
when the molded foam first contacts the blast.

Ac the mold-belt continues to move, the applied lay-
cre leave the air biast 17 end the still foaming back
layer Y expands freely to 1ts full height and cures Due
to the air blast and low viscosity of the layer Y as well
as its slow cure time as compared to X, more matenel
collects in the lower part of the mold Thus, more mate-
rial will rise and compensate for a low pari of the mold.
Thus, a self-regulatng ection occurs to produce g part
with a reletively flat back

Referring specifically to FIG. 4, the elements are sim-
ilar to those degcribed with respect to 3 except the bar-
rier coat apphcation has been ehmnated instead, a
plastic sheet of film 18 is introduced from holder 19,
The mold is replaced with e modified belt 20 drilled
with small diameter holes { one-thirty-seconds inch), or
is made of an open celled or apen weave matenal to
ellow air to move through it but across 113 thickness
only As this mold moves, film holder 19 continuously
supphies material 18 down tnto the mold 1. As the mold
moves on, 1t passes over a bed 30 that draws a vacuum
through the mold and pulls the film or sheet materal
downward against the mold surface and holds it there
through spray foam application station 7 and releases
the vacuum when the foam 1s cured This mold is auto-
maticilly stripped and the film surfaced part moves on
to a cutter 21 or other subsequent sizing und packaging
" operations,

FIG 5 shows an adaption wherein an adhesive 22 1
applied to mold I to adhere sggregate 23. These mate-

S
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rinls are intpoduced into the mold prior to applying the
dugl foatr at 7A and 7B. Air and adhesive solvent blast
23’ uids in the removal of loose unbonded aggregate
from the melded part while air blast 24 aids in drying
the clesnsed product face,

The method of decressing the intensity of the hot air
blast 17 is shown in FIG. 6. The individual jets in the
, direction of movement of the mold are designed by any
suitable means to secure a less intense blast or pressure

. as designated by the length of the respective arrows.

Referring specifically to FIGS. 7, 8,9, 10 and 11, var-
ious structural molded elements are shown FIG. 7 il-
sustrates a high density (small air cells) face layer 32
and low density back-up layer 33 part construction.
FIG 8 illustrates a three layer part construction 3, 35

' and 36 with each layer at a different density. In all in-
* . terfaces of different density layers the lines of demarca-

tion are eliminated since the materials are applied as
described so as to expand together and form a homoge-
neous part. By the present technique it is possible to
change the thickness at any layer and the density of any
layer by merely altering eqmpment controls.
In FIGS. 9, 10 and 11 it is shown how by controlling
+ the movement of the spray unit over the mold it is pos-
aible to alter layer thickness in the molded past to meet
specific part needs. s
FIGS. 9 and 10 {llustrats sections of doors. In FIG. 9
the high density layer for the face has been increased
.in thickness at its bottom 37 where kicking causes door
damage. In FIG. 10 the same thing has been done but
there is also added the thicker layer areas 38 where

,» pressure may, cause damage ms a concentmated load at
: that point on the door.

.'*  FIG. 11 illustrates integrally formed reinforcing ribs

38' made by extra spray passes of only the high density
component in these areas prior to epplication of the
* low denaity core material.

Refqmqg specifically to FIG. 12, the method of man-
" "ufacture is as hereinbefore described. FIG. 12 diagram-
matically,illustrates a techpique of manufacturing s
malded structural element, such as a door wherein
each face comprites a layer of high density foam
backed up by,a Iayer of low density foam. Mold 1 is first
contacted with a quantity of high density foam from 7A
and then with a quantity of low dens:ty foam from 7B
_applied as described and as shown in FIG. 3. A rein-

" “forcing shett 40 ia then applied. A low density foam Is

_supplied from 7B, and then a high deasity foam from

* spray TA,.-The finished molded product 12 1s then re-

]

moved from mold 1.

+ Thus, in accordance with the present invention
molded urethane foam structural elements or parts are
produced By the present process foarm and cure com-
pletion times are reduced to one minute or less as com-
pared to 10 to 20 minutes required by conventional
techniquies. Also since the mold is open, negligible, 1f
any, pressures are involved and parts can be produced
aa large as desired, for example 10 feet X 70 feet,

Parts praduced with this techinque can have rigid
walls which, in croas-section, have a dense surface zone
,and an mtegrnlly formed cellular core. The rigidity of
" am article varies with the sube of the thickness und va-
rles in mpproximataly un inverse proportion to changes
ln density: Thus, the low density cellular core with high
" demsity cellvlar walls as a construction has grenter flex-
ural strength than a uniform higher density wall of the
same weight of material. The placement of the denser
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layer further enhances the flexural strength because, in
the exterior zane where it 13 placed, the flexural stresses
are the greatest. In addition to the high strength charac-
tenstica of the high density surface area — {ow denmty
interior construction, decrensed heat conductivity and,
consequently, increased insulation properties are pro-
vided over conventional uniform high density urethune
parts, due to the increase in internal gas bubbles or
cells without loss of surface impact resistance

The various types of additives, fillers and/or remfore-
ing fibers which can be employed to produce a change
in the physical properties of a resultant molded product
must be mixed with the plastic matenal in other pro-
cessing techniques at an enrly stage of raw material
mixing, With the present process, it is possible to ndd
these agents directly to the mold while the plastic mate-
rial 15 still in & liquid state thereby obtrining a uniform
dispersal of the material within the molten plastic. This
is done without employing additional mixing apperatus
thereby maintaining a high degree of contral, in the
molded product wherein the filler, reinforcing fiber, or
liquid additive is placed,

In conventional urethane casting, mold temperatures
above 150°F induce mold fill prablems, This degree of
temperature causes premature blowing of the foam and
increased polymer viscosity. This inhibits the spreading
of the material evenly over the mold surface which re-
sults in unwanted, uncontrollable variations in densities
and incomplete mold filling.

With the present process it 15 advantapeous to have
mold temperatures in the 175°-200°F range. With the
sequential mechanical application as described, the
polymeric material (which is highly catalyzed) needs to
cure almost immediately on contact with the mald.
This rapid cure prevents sagging on highly contoured
mold surfaces and prohibits seepage of polymer to the
face side of any decorative foreign materials (such as
stone aggregate) previously placed in the mold, The
faster the cure time, the more production per mold and
less cost per produced item. Also, with limited dwell
time in the mold, catalyst migration {main cause of
mold deterioration) is nearly eliminated and mold Wife
(usuzlly 200-300 parts with conventional moiding
techniques) is tremendously increased (on the order of
1,000-3,000%).

Molds for thickwall parts (4 inches or more thick) for
conventional urethane molding are extremely costly
because of the hiph pressures they must withstand.
Conventional molding of medium to high density (3-30
1b/ft*) foams generate pressures of 10-15 psi, For a 3
feet-0 inch X 6 feet X 1% Inches door, the mold must
stand approximately 43,200 1bs of pressure with con-
ventional techniques. The present process exerts no
pressure on the mold.

During urethane molding the reaction of the isocya-
nate groups with hydroxyl groups iz exothermic, and in
conventional urethane foam molding the production of
thick sections of high density foam gencrates large
amounts of heat. This heat causes internal scorch and
splits and fissures within the foam. The present process
using open molds allows the heat to dissipate rapidly as
coon at polymerization is sufficiently completed thus
climinating acorch or splitting problems With this pro-
cess new formulntions with greater emphnsis on the sili-
cone surfactants will nllow extremely rapid cell growth.
The normal tendency of cell bubbles to collapse, par-
ticularly as the temperatures of the foaming polymer
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,» Increases, ¥ magnified by the high initial operating

temperatures of the polyol and isocyanate materiais as

. .-""well ak the increased mold temperatures of the present

processing technique. Therefore, the proper silicone
* suwrfactants are critical to lowenng of surface tension
*and aiding hucleation which gives cell stability at rapid
processing yates
The invenhon may be more fully understood by the
following examples tllustrating the same
Example 1, Manufacture of interior wall panels.
Contnuous or indrvidual silicone elastomenc molds
. are heated to 175°-200"F. A barrier coat is sprayed
into the mold This barrier coat acts as both a mold re-
“lease agent and mita} prime or color coat on the pro-
duced part. The solvent 1s flashed off with forced hot
arr and a following exhaust. The high density outer skin
formula is spray applied as described previously to
‘achieve a cured thickness of three.sixteenths inch. The
* palyol temperature is 135"F; the isocyanate 115°F.
* Both matenak are applied under 575 psi line pressure
+'The core or low density formula to achieve a cured
thicknenss uf thirteenth-sixteenths inch 15 applied aimost
immediately and actuaily slightly averlaps the high den-
sity spray. The polyol of the low density is applied as
120°F; the isocyanate at 95°F Both materials are ap-
plied under 400 pai line pressure. The two layems inter-
act (as previously described in the disclosure) and
cure. Whether apen mold or closed molded just prior
. to completed cure, the remainder of operations are
. handied with normal matensal handling equipment.
' Example 2 |
Manufacture of film or sheet material, surfaced prod-
ucts. Tedleg** film for siding products in particular is
used, but any film or sheet matenal (such a8 woed ve-
neer for intenor or exterior usage) may also be used
The new feature of this concept is the placing of the
, gupparting substrate onto the film instead of laminating
, the film onto the supporting substrate. It is possible 1o
* maintam support and shaping of the film during pro-
* cesstpg by two methods: (A) tensioned over & penime-
tpr-type frame, or (B) held in a mold with & vacuum.
+Once the film 15 positioned and shaped, the polymer ap-
phc:mon process described 1n manufacturing Example
*1'above 1s followed. A roll of Tedlar** is continuously
+ feeding the film under infra-red heaters bringmng film
temperatires to 220°-280°F. The film progresses into
a stretchinf apparatus that puts tension on the film m
both axsal directions (90° apart in the same plane as the
film) The film then passes under a soft rubber roll that
sausés the'film to come into contact with the continu-
ously revol"vihg mold surface as shown in FIG 3B. The
mold can bg perforated (each mold contour requires
different s1z& and location of perforations), or be of an
open celied or open weave material to allow mir to
. move through st but across its thickness only The film
makes contact with the mold over a vacuum box (18 to
. 26 inches Hg. vacuum depending on mold configura-
. tions) unger the mold which draws the film down into
. * the preheated mold (170"~180°F) picking up all of the
* imold’s detail Some simple configurations allow use of
high volume exhaust fans to cause sir pressure differen-
tia} instead of vacuum to hold down the film A nip roll
* of flexible material (rubber, for example ), with a Shore
‘A durometer of 45 to 60 presses the film aganst the
mold surface causing the film to conform to the mold
*profile The polymer upplication station is immediately
after this fili positioning station The polymers are ap-

plied (as previously explained in manufacturing Exam-
ple 1) and cured s the mold continues to move away
from the application atation {still over the vacuum
area). Where the foam has completed the cure, the
5 vacuum area stops. The mold continues on for a few
feet then turns downward pulling itself away from the
continuously formed product The product moves on to
the cutting, trimmng, and packaging stations
* Trademark-Dow Coming Co
Example 3

Manufacture of aggregate surfaced exterior and/or
interior building panels (aggregate may be other than
stone-e g , wood chips, plastic particles, etc }

A continucusly moving mold-belt (ternp 200°F) re-
ceives an evenly (or designed layout) bed of aggregate
designated the primary pattern material. This materal
15 hot — 170°-190°F. A second and third pattern mate-
nal can be added if desired. Thess too, must be heated.
Just prior to polymer application, a barrier layer of fine
particles, for example, gand, (150°-165°F) 1s sprinkled
over the deposited pattern material and any residue on
upper surfaces 15 blown off. This layer serves as a face
coating preventing any urcthane from being exposed
between the larger pattern aggregate. Exposure to ui-
tra-violet radiation causes palymer degradation so the
sand (or other fine particles) ia required to prevent this
achon. The next station is for polymer applicaton
After the polymers have cured, the mold moves away
from the product and any loose aggregate or sand 18
canght and recycled. As the aggregate and sand serve
to eliminate polymer-mold contact, no moid releese
agent is required. The panel continues on to panel tnm-
ming and packaging.

Example 4

Manufacture of reinforced panels and doors. Produc-
ing remforced products can be done three ways.

1. A reinforcing sheet (e.g, one-hall wch
Novoply,*** one-half inch plywoood, etc.) 15 sand-
wiched in the middle of the product during processing.
40 2. A reinforcing sheet of material w applied to the
back of the product either immediately after the last
step of processing the polymer or as a post-pracessing
application (glved on after polymer is cured)

3. Reinforcing nbs, stiles, rails or framewerk (alum-
num, wood, plast:c, etc ) are inserted into the mold
during processiog to become an integral and totally in-
capsulated (optional — some areas can be left exposed
for hardware application) product reinforcement
Example 5

Manufacture of sheet, molding or beam products
coated with urethane foam with the design formed by
a contacting mold-belt.

A shest (or molding or beam) of plywood,
Novoply,*** or lauan, for example, pasies through
heaters bringing its surface temperature to 180°F. It
then passes under the spray equipment but the sprays
are reveried — the low density s applied first (can be
omitted) and then the high density 1s applied Immedi-
ately after the polymers are applied, a rubber mold
comes into contact with the surface and remans in
contect for a few seconds as the matenial foams and
cures and 15 shaped to the surface design of the mold,
The mold 15 then pulied away from the foam decorated

product and recycles to mold again,
*#4Trademark Chumpion Internntional Corporation

The advantages of this process especully for low
grade plywood (ppen knots, splis, etc.) and lauan
(core voids) 15 that the foam fills all unwanted deficien-
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ciey while giving nearly any grain or pattern desired to
+the polymer surface. The process is readily adaptable

, tocumgnt n-line prefinished panel manufacturing pro-

, cedurea {at reduced line speeds) The cost of the prod-

* " uct over a completely plastic panel iz reduced becausz

«the substrite acts as the self-supperting structure and
the urethane foam as a decorative and mar resistant el-

- * ement of the product,
The embodiments of the invention in which an exclu-

+ . "give property 15 claimed are defined as follows:

1. Process for manufacturing a high quality molded
urethane structural product which comprises introduc-
ing a relatively high density foamable urethane mixture

, into a moving mold from a first spray applicator, subse-

. * quently continuously introducing additional relatively
.low density foamable urethane mixture into said mold
"from a second spray applicator in a manner that the
spray from szid second applicator slightly overlaps the
spray from eaid first npplicntor. and in a manner that
the foamable urethene mixture from said second appli-
cator completely covers the foamable urethane mixture
fromn seid first applicator in said mold.

2. Progess as defined in claim 1 wherein the foamable
yrethane mixture from aaid first applicator has a den-
sity in the range from about 10 to 30 Ibs/ft® and wherein
, the foamable nrethane mixture from said second appli-

+ “cator has a density in the range from about 2 to 4

*lboa/f®,
3. Process as defined by claim 2 wherein the thick-
- ness of the applied relatively high density foamable ure-

thane mixture ia about ane-sixteenth inch to one-half
inch and wherein the thickness of the applied relatively
low denaity foamable urethane mixture is about one-
fourth inch to 1 inch.

& Process as defined by claim 1 wherein the foam-
uble urethane mixture from said second applicator
uverlapl the foamable urethane mixture from said first
applicator by about one-fourth inch to | inch.

5. Process as defined by claim 1 wherein a primer
Barrier coat is first introduced into said mold.

6. Procesa as defined by claim § wherein seid barrier
coat i5 dissolved in methyl isobuty! ketone and applied
to a thicknets of about 0.0002 inch to 0.000S inch.

7. Process mé defined by claim 1 wherein said mold
is Brst' heated'to a temperature in the range from about
120°F to 160°F.

8. Process for manufacturing a high quahty molded
_ urethane structural product which comprises prehnt-
"ing a flexible moving mold tqg a temperature in the
sange from about 120°F to 160°F, introducing into said
mold g relatively high density foamable urethane mix-
ture baving a density in the range from about 10 to 30

. » Ib/f3, then introdut:ing a relatively low density foam-

.

able urgthape mixture into said mold from a second
sprey spplicator, aaid relatwely low density foamable
rmxtqre havmg a density in the range from about 2 to
4 [b/ft%, and in a manner that the spray from said sec-
ond applicator shghtly overlaps the spray from said first
applicator, and in a manner that the foamable urethane
mixture frdm said second applicator completely covers &
"the fonmahln urethane mixture from said first applica~
tor in said mald, applying e hot air blast to said foam-
able urethane mixture ag they expand in a manner to
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10

retard foam expansion, and- theceafter receiving sald
malded urethane products,

9. Process as defined in claim 8 wherein suid rela-
tively ligh density foamable urethane mixture is first
applied to a thickness in the range of about oune-
sixteenth inch to one-fourth inch and wherein said rela-
tively low density foamable urethane mixture is first ap-
plied to a thickness in the range of about one-fourth
inch to 1 inch and wherein said mixtures expand to a
thickness of about 3 inches, said mixtures being apphed
1n a manner that the spray from said second applicator
overlaps the spray from said first applicator and
wherein the intensity of the hot air blast which retards
foam expansion decreases in the direction of the move-
ment of the mold.

10. Process as defined by claim 9 wherein the rela-
tively high density foamable urethane mixture haz a
density of about 25 1b/ft® and wherein the relatively low
density foamable urethane mixture has a density of
about 3 lb/fe.

11. Process for the manufacture of a hugh quality
molded urethane structural product which comprises
preheating a moving mold, introducing a relatively high
denaity foamabie urethane mixture into said moving
mold from a first apray applicator, subsequently contin-
uously introducing a relatively low density urethane
mixture into sald mold from a second spray applicator
in & manner that the spray from said second applicator
alightly overlaps the spray from spid first applicator,
and in @ manner that the foamable urethane mixture
from said second applicator compietely covers the
foamable urethane mixture from eaid first applicator in
said mold, and maintaiming formung conditions to se-
cure an expansion increase of sad relatively high den-
gity foamable urethane mixture to about 15% to 20%
of itz original volume and expansion increase of said
relatively low density foamable urethane mixture to
about 20 to 50 times its original volume, and subjecting
said foamable urethane mixtures in gaid mold to an air
biast, the intensity of which decrensea i the direction
of mavement of said moving mold,

12. Process as defined in clam 11 wherein subse-
quent to said air blast a reinforcing sheet is securely po-
sitioned above said relatively low density foamable ure-
thanc mixture, followed by the introduction of a second
relatively low density fonmable urethane mixture onto
said reinforcing sheet, followed by the introduction of
& sscond relatively high density foamable urethane
mixture in 2 mannoer to overlap the introduction of said
second relatively low density foamable urethane mix-
ture, and subjecting said second mixtures to a final air
blast which decreases in the direction of movement of
said moving mold.

13. Process as defined by claim 12 wherein gaid over-
laps are about ong-fourth inch to 1 inch, wherem said
relatively high density foamable urethane mixtures are
about 10 to 30 I[bs f® and smd relatively low density
foamable urethane mixtures are about 2 to 4 lbs ft3, and
wherein said final air blast decreases to about 10% to
40% aof the intensity of the biast when said second mix-

tures first contact said final air blast.
& % % 9 =»
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16 Claims

" vABSTRACT-OF THE DISCLOSURE

..... .

"’ A’contimdis method for,forming Inmmated pacels,

"+ ¢specially those hiviug a foamed pore of urethane, where-

N

in a pair, of panel facings are fod horizoptally and in &
relatively ;stimght lins while supported in spaced rele-
"hon, ons of 1aid paels being.driven and the other panel
facidg being connfrted 10 and correspondingly moved by

»* The first, & setable muxture of foaming components bemng

dupensed betweeh said facings in a zig-zag pattern, aed
rappazatus for carryng-out the method to praduce panels

* *paving-a supstantially uniform cell structure and raini-

mum, density.gradients and being relatively free of veids

. ‘This invention refates to cBntiduous processes for manu-
‘immring laminatéd: pansl stroctures and especially those
‘pancls having a core made with & setabls mixtore of foam-

|+ ing qomponeuts to praduce urethars foam.

In. bsief, the present invention esseatially provides for

" ‘the tontinpohs dispensing or dépositing of a setable mix-

ture,' proferably urothahe, foamipg components, between
twD pane], fycings which are supported relative to each

* othet as they pajs throligh, a ﬁ,mn dispensing station. The

1]

:-.‘iﬂ

g+iBble mixtfire s’ depibajted bgtieen the facings in a xig-
zag pattetn by ‘foeans.of a reciprocating probe attached
10 a copventional mixing head' ,
, he two ficings ere intérconmected, preferably fn ad-
patce of the fopm di ing station, snd as one fachg
Js move the! gther facifig is pulled along while being
Jmpintained an Jil'!.tinly fixed, parallel relxhonship to the
Airst, This conditioh fs maintained both doring the tume
«the foam iy depomted and:while enring takes place to
/avoid: any relativa.movement bitween the two faciugs as
may rupture the cell structure, particularly at the critical
rof foam pnd facing. It has been found that such
. celt yuptures, which result, in a weak adhesive bond, canse
JGelpmination if subjectzd to repeated tharmal expansion
nd cortaction as commonly, experiencad under normal
exposure condjfions,-The msejof ;particular methods and
eppurains which allow the foaming mngredients to be dis-
pensed-dn a zigzag pettern, hetwean facivgs are alao im-
.portant, featpres of thisinveption and contribule to the
mapidfacturey. of panels havigg 8 gubstantially nniform cell
- styucture, minimum density gradionts and relative freedom.
from-voids angl/or, air entrepments.

' * sy )-Accordmply, a principal object of the pressnt invention

s _to-provide a continons, procass for forming s lammated
.pansh having a cehtral core formed with a formed setable
. mixture, such-ag wrethane producing mixtures, and which
sproduce -pankls /having substantially uoiform cell strue~
turs, minimnm density. gradisnts and relative freedom

«  from voids; <

Another abject is te provids methods and epparatus for

* formjng -4 *laminated panel having a central core of

foamed compbuents and which produce a strong adhesive
tond betwmen the foamed product and the panel facings
< ~ A further object of this invention 15 to provide methods
‘and affiarams of the-laid desctibed-for: advancing a pawr
of pansl fagings while mumntaining the faciogs m juxta-
posed relation; iiérting foaming ingredients between fac-
fcip From tine side, then scaling the one Sids with o fexi-

. 'ble vipyl tape.
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A further object is to provide methods and spparains
for contimionsly formmg and moving a lammated panel
and by means of which en exponentially greater driving
force is develaped ay the foamung components expand.

A still forther object of the invention is to provide meth-
ods aod apparatusy of the kind describied includmg meens
for seoxing the pressurs mpon the facings mduced by the
foaming ingredients and then coptrolling the amonnt of
material dispensed between the facings per lines] onit of
penel formed to maintain or control overall density.

Other objects of this invention will becoms apparent in
view of the following detsiled description.

In the drawings formmg a part of this application and
mmhlikupuh me identfied by hke reference mt-

FIG. 1 is a plan lay-ont of a preferred method and
apparatns for prachcing this iavention:

FIG. 2 i3 a vertical transverse section through one form
of processiog conveyor which might be used in cormection,
with this irvention;

FIG. 3 iz a plan view of a second embodiment of this
invention for making foamed panals;

FIG. 4 is a force disgram ilinstrating the beneficial
eifects degived with the apparstus of FIG. 3;
Hgl(;.silaveﬂmllmﬁunmkmmﬁm&-iot

At

PIGS. 6 and 7 are partial yerhcal sections taken on
linea 6—6 and 7—7, respectively, of FIG. 3; and

FIGS, 8 and 9 are Ieft and right side views and a partial
nection a!visw:dunlhm 88 and 99 of FIG. 5.

Referring to FIG. 1 in particular, there is diagrammati-
cally illustraicd a process wherein & pair of panel faciogs
{1 and f, are fed in from the left on a load end feed con-
veyor 10. This conveyor may comprise a pair of conven-
tional apper and lower roller conveyors which are sub-
stantiaily hotizonta? and extsnd one ebova the other in
parallel spaced relationship. The pair of pansls may bo
fed maonally or by gravity along conveyor 10 onto a
socopd cooveyor meens 11 which also supports the panels
m pa_nllel spaced relation. This conveyor means, however,
provides means for moving the upper panel facing hort-
zomially and linearly st a predetermined rate of speed
#od the second pansl facing is moved by the first

Referring to FIG %, ons cmbodiment of comveyor
means 11 comprises a pair of drive rollers 12 that ars
synchrononsly driven bty an averhead drive sheft 13.
Roliers 12 augage the opposite sides of & center rib 14
forming a part of vpper panel fncing fi. A bead Me on
top of rib 14 is Initially supportd npon wheals 12 and
Ehgmby in turn supports the entive npper panel facing as
it is first received omto conveyor meaps 11, The lower
panel facing f; 18 snpported by rollars 15 of a conventignal
roller conveyor. ) .
Soon after upper and lower pancl facings are received
upon conveyor means 1f, ona longitidial side of each
famng is joined by a trauspirent sids tape T). A comven-
ﬁl:‘mnl tape applicator 16.is provided for this purpose. The
initl taping together of the two longitndinal edges of
upper and lower penel facings not only serves to close
the one side but nlao serves to intercomnect or jom the
facings so that the lower facing fi will be pulled along

.by upper facing f; Thus, both facipgs will move togsthar

end s} the same rate of speed ¥uring the foamfilling proc-
ess, This, it-has been found, is-an 1mportant and neces-
sary step, If'othorwise, and should the panel facings move
at different rates of speed, a weak adhesive bond resufts,

" The foam flliog process comzmences soon after a suit-
able length of tape hes been applied by sgplicator 16, ds
will enstire positive and corresponding movement of the
facings,

q0



‘. a series of upper pressare rollers 24 and side pressore roll-
o1 25, Upper rollers 24 Jimit the vertical expansion of the
+ foaming ingredients and assure good contact at the inter-
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A second fape applicator 164 is monnted directly in

.back of or downstrearn relative 1o 8 dispansing probe 17.

Accordingly, as soort ax the setabls foaming mixture has
been inserted or dispensed betwean the npper and lower
panel facings, the Iongitudinal edges nearest to the probe
are sealed together by a second transparent tape T; There-
after, the foaming ingredients will expand both vertically
gud laterally until all space is filled, This condition is
‘readily determined by mere inspection of the side edges
of the panel which are sealed by the transparent tape
The foam dispensing and injection operation is accom-
plubed by reciprocating probe 17 transversely relative to

, the durection of panel movement, In the apparatis shown,
, Youm forming ingredients are stored in tanks 18 and 1%

which are fed to 2 mixing head 21 that comnects with

) . probe 27 An hydraulic cylinder 2§ is provided for recip-

rocating the mixing head 21 and probs 17; and Lmit
wwitches {pot shown) are disposed in the path of a control
arm to reverse the direction of hydreulic eylinder apera-
tion, thercby providing contimous and cyclical recipro-
cation, Flexible connections 18z and 19a connect tenks
18 and 19, respectively, with mixing haad 21. theroby al-
lowmng the mixing head and probe 17 to be reciprocated
while the supply tanks remain relatively fixed.

The rate at which setable foammg mixtore iz dispensed
from mixing head 21 is regolated from = control panel
+22, and in g preferred embodiment, tha setting of the con-
trol pane] is determined by the foam pressure against one
of tha trapeparent tapes. A pressure sensing device 23
positioned to engege the panel afier the foaming mixtore
will have expanded may also be used to adjust the satting
on the contrel papel. P

Raferring to FIG. 2, conveyar means 11 also comprises

face between the setable mixture and the panel facings.
Rollers 25 similarly contam the, foaming mixture slomg

. the sidez and provide added strength end backing for the

contimons transparent tapes, Ths dispoition and use of
rollers 24 snd 25 should allow processing of the panels
along the conveyor 11 until such me that the mixtere of
foaming ingredients has takea o positive set. The com-
gpleted panel siructnre may thereafter be continuonsly fed
fnto a take-off conveyor 26 which is of conventinnal design,
If desired, n fiyitg saw (not shown) or other cot-off menns
may be utilized and incorporated into the system for cut-
ting the panels to selected lenpths.

Roferring to FIGS. 3-89, thare is shown a second em-

" bodiment of this mvention i methods and apparatos for

moving & laminated panel structute as it is formed be-
tween first end second sets of rollers. More particnlarly,
conveyor 30 (which corresponds to tha comveyor 11 of the
first erobodiment) cormprises a firat set of supportive rollers
tally in mubstantially straight line and
a second set of upper limiting rollers 32q, 325, 32¢ and
324. Each npper roller is rotatably momnted at gredetes-
mined distances above rollers 31, the axis of each upper
zoller being uriented sg that the bottom surfaces thereof
cantact the iipper contoured furfece of the facing fy when
suid facing fs raffed under the préssure of the foamumg set-.
able mixtire imtfoduced between facings f and f;

A plastic stnp of viny! tiipe Ty which tmay be inserted
betwedn e facings ip advante of conveyor 30 Br supplied
On 2 tape reel 33, o3 shown is engaged with the lodg-
tdinal edges of facings /" and'¥, at a station shead of &
§aspensing yyobe 17, The interconnection of facings firo-
wvided by tepe- Ty may be used as the mterconnection for
moving or pullmg one facing (in this justance facing f,)

85 the other facing f; is advanced by sopportive rollers T

31.. However. it is contemplated thai the lzad ends of
facings f; and f; may also_be connected by w common,
spacer bar which serves as the front end closure of the
panel stfuctore. In agy, event, and after the first few feer
of pantl have'been formed and the fopmed setabje mux-

.
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well as the fully cured muxture of foaming compopents

Referring to FIG. 7,76 pluralify of guidewhecls 5 posi-
tioned intermediate rollers 31 and 32d epgage a groave
formed m the tape T,. It will be acen that wheels 34 pro-
vide backing to prevent a collapss and nnwanted deforma-
tion of tape Ty whule the' f5aming ingresdients expand into
pressure contact “ch:wiﬁ]l ) N :-.-‘I‘. —... . TR -

As facangs J; end f, 2r¢ intrddiced hrween, fower, sop-
portrve rollers 31 and upper confimng ,rollers 32a-324,
they are fed into parallel. alipnment: aud maintained m
alipument by rollecs 35 and 36 end a’peir.bf spacidg
wheels 37 and 38 Refarring to FIG. 5, rollers 35 and 3¢
Interally contact the edgesof facings.fy aud fy respectively,
while specing wheelx 37 and 38 also manitein €t oppogste
longatudinal edges of facifea 75 and fy in ¥Eftick] spated
relationshup, Thic allows probe 17 o bé irserted befweed
the fecings for dispensing fhe sefable mixtoie In a zig-eg
petiern as shown m FIG: 3. Thereaftfr,' & second thpd T}
is ntrodoced between the lefi-hand edges of facingg }; and
f4, 22 viewed 1m FIGS. 5 and 6, bymedns of # pair of ghidé
wheels 39 and 40, Tape-T, may be: supplied-from' = tapt’
roll 41. R T B . adan 3R

As indicated above, panel facings f; and f; are moved
directly and indirectly by the snpportive rollsrs 31 whick
are synchronoualy driven by a motor 42 from = drive shaft
43 and through ons of & plorality of gear boxes 44 Each
geer box essentially comprises and containg m wog? AS
mounted to drive shaft’4S ind éngafed by a gear 46 to,
sxially mounted to a ‘roflEs’31 tirongh e bearing moude
47 - 1 » oy . rnt - ..

The above described £ {;Z‘ot apipacitus id'f parfitiiar’
valoe since the moving ford Jimpar'ted ‘b ‘the laminated
panel gructure being jirbcessed i wtdbittable in’part o
the expansion forces of the foaming gatable miXtrire ratfér
than gravity forces alode. This ma be kn ifnporian? taé-
tar since small fnterrmptidns of movemeht; Aelaph o ever
a changs in mte of movenant risy dikrupt the IEmmstioy
process and result in wealk binding, "7 - v 0L e
The combined presence of both expansiofl forcés' and
grevity forces ip best illustrafed in FIGs 4 frbd"which it
‘will be apparent thet thdse foites comiplément dns another
and prodnce a combined force effect, incredving ‘thé-fric~
tional dnve force which indy Be impirted to the [weF
panel facing #; by each'roller 31. Thus, » iniform Tate' of
movement is assared sincé minor shippdge on.one or several
rollers 31 will have little overall effect on the total drive.
force available. - LI & I
Althongh a preferred form of the invention is Mlustiated.
and described, varjova modifications sud changes may be:
reiorted to without deperfing from the spirit of the-invens
tion or the scope of the appended claims, and eaclt of such
maodifications and chenges is contesiplatedi "0« 21 euns .
What iz claimed ig: oFmu" =1 R~ -0 Laemenn,
L Apperatus of ths kind described for the coptinnons
manufscture of foamed lamipated pahel structnres hav-
ing a pair of pane] facings, comprisings xoller meads for
honzootally snpporting &.pair _of: pavel facings in pre-
determined vertically spaced selationship: means for hari-
zontally moving, fhe- pancl. facmgs i s rejatively straight
hine while mamntaining: the facings in- vertically sguced,
relationship including a plurality of drive_rollers engage-
able with one facing, and. mesps mteyeongecting the pair
of facings, whereby mtovement of eaid one facing imparts
a corresponding and simultanecus movement io the other
fecing eod means weluding & reciprocahog duspenging
prabe for wserhing w, settable mixinre of foamung -ingre-
dients Iaterally berween a payr of facings from one side
thereof, the rate at which the settable mrgtyre 15 dispensed,
the rate of reciprocation”of said probe and the rate of
movement of the panel facmps being regulutéd, admsted
or conyrolled 10 ensure &’ complezs fiiling of the space.
benwzen pénel facings,. "0 L0 Lt LY L
2. The apparams be,,c!@in;,i,,,% means inferconneet:.
ing the lateral edges of sajd pair of facings compring 3.

4
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trapspayent {ape applicd between the paralle] lopgitudinal
edpunnnnesidr. of said pair of facings in edvance of
«said dispensing probe.

+ 3. The appsratns of claim 1, and forther comprismg
means_ for epplying smd trapsparent tepe as said pair of
Ficings trg moved.

4. The apparstus of cleim 1, end forther comprising
.meang foy applying transparent tape between longitudinal
cdges on the opposte sids of snid panel facings efter
dispenmmng thy settable mixturs between facings.
5. The apparstim of claim 4, and further comprsing
*means for mainteining the transparent tapes in posttion
miermediate the lopgitudinal edges of said panel facings
+ syhile said facings are moved and votil the settable mix-
inre has substantially sst.
. 6. The apparatus of claim 4, and further comprising a
‘ pressure sensing device for measuring the pressure applied
to onre of said 1apes, and means regponsive to seid pres-
sure sensing dovice for varying the amount of settable
mixture dispensed between facings per unit length of
panel formed.
7. The spparatus of claim 1, seid supporting mesns
compriging first and second sete of rollers, each set ar-
.+ Tanged substantafly horizontal and perallel to the other
set at a fixed predetermined distance.
. 8. The epparatus of claim 7, said first set of rollers
. beng supportive of said panel structures as they ars
formed, ths rollers of said first set baing synchronously
» jdriven from a common power source.
9. The appamtns of claim 8, and further compriviog &
+  driva chaft, extending longitudinally of said first set of
T0llers, and gearing means interconnscting maid first set
. of rollers with eaid drive ghaft.
+'  10. Apparatus of the kind dascribed for tha contimmons
manufacture of foumed laminated panel structurey having
+ a puir of penel facings, comprising: roller memns for
horizontally supporting a peir of panel facings in pre-
. detzrmified vertically spaced relatiopship; means for mov-
* + ing the panel facings In a relatively straight line whils
4+ maintaining the facings ;n vertically spaced relatiomship
*ipcluding e first st of supportive drive rollere engagrabls
. with the lowermost facing; means for aynchronousty ro-
afing said sapportive drive rollers; a second set of rollers
.  arranged substanhally parallel to and at a fixed predeter-
*,mined dutencs above said first set of rollers; apd means
.+ including &, reciproacting dispansing probe for ingerting
» a settable mixtore of foaming ingredients betwean a pair
*,  .of facings snpparted hetween said frst and sscond et of
. rollers; the rate at which the settable mixture is dispansed,
* the mate of reciprocation of mid probe and the rate of
movement of said panel facingg being regulated, adjstad
or controlled to ensurs complets pressore flling of the
space between panel facings,
¥ 11, The spparutva of claim 10, said means for syo-
.. thronowsly rotating spid supportive drive rollers compris-
ing m Hrrit ghaft extending lonmmdinally of said first set
* of rollers, and pearing means Mtercomnecting seid frst
* , oet of rollers with saud drive ehaft,
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12. The epparatns of claim 16, and forther comprising
means for inserting a pair of tapes along and between
the lopgitudinal edges of a peir of sopported facmps,
and meany for retaming the tapes W posaition while tha
gettable mixture foams into pressure contact therewith.

13. Tho apparaius of claim 12, s2:4 means for inserting
one of sud tapey comprising e plarahty of roller guides
positiomed 1ntermeadiats satd firgt and second sets of rollers
dawnline of said dispensing probe, each roller guide com-
primpg & pair of wheels arranged in converging relation
and engageable with the rib of a taps for posiboning and
spporhng said tape while the esttable mixtys foams
into comtact therewith.

14. Apparatus of the lund described for the continu-
ons manufacture of formed laminated panel structures
having a pair of panel facings, compnsing: roller means
inclnding 8 par of upper and lower honzontal rolisr
conveyars for mupporting and maintaiping a pair of panel
facings 1n predetermined vertically spaced and subsian-
tslly parallel relationship; mesng for movng the panel
facings along and betwenn saud npper and Jower roller
conveyors; and n horizontally reciprocating dispensing
probe for inserting a settable mixtre of foeming 1p-
gredients between the pair of facings from ope aide of
said yoller conveyors, the rats at which the getiable mux-
ture is dispensed, the rate of reciprocation of said probe
end the rate of movermant of said panel facings bang
regulated, adjusted or controlled to ingmre complats filling
movement to the pair of facings,

15, The apparatug of claim 14, and forther compriting
first and second mesns for applying a sde seal along the
longitudinal edges on both sides of said pansl facings,
respechively, to retein the settable mixture therchetween,
the 2ide geals imparting & corregponding and simultancous
movament to the pair of facmgs

16. The spparatns of cleim 14, aud further comprising
means for ioaacting mds retamer strips between longi-
tudinal adjacent edges on both sides of said pavel facings,
at least one side retamer girip being inserted downstream
rolative to the horizontatly reciprocating dispensmg probe,
sach retainer strip et least partially supporting the upper-
most panel facing from the lower panel facing while the
mixture of foampg ingredients expands to pressure-fill
the spacs between peuel facings ard side retawer stoips.
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Description

" Thie Invention relates to a headliner assembly fora

. motorvehicla and a methad of manufactunng tha same
« Motor vehicle headhiner assemblias are also known
as motor vehicla cailling linere and are used to lina the
“tailing or underside of the roof of a motor vehicle Tha
*headliner assembly typically compnses a fabric or vinyl
outer layer that presents the major extenor appearancs
of the vahicle'celling, a soft, flaxibie foam Intermediate
layer of a relatively thin configuration, a layer of imper-
-forate urethane film laminate disposad on a surface of
the soft foam intermediate layer opposite the outer layer,

"« and athick, ngid polyurethane foam layer formed on the
' imperiorate him as the nnermost layer of the headlinar
+ assembly

In converfional practice, the innarmost poly-
. urethane layer 18 formed from a preformed slab of poly-
* urethane foam of unform thickness The slab 18 at-

. tached 1o the Isyer of imperiorate urethana film lami-

nate, aither by sutable adhesive or by cunng the slab
+togather with the {iim lammnate in a die-mold Tha slab
I8 cured and pressed in the mold to shape the entire
combmation of layers into the configuration desirahla for
tha headliner assembly The slab that is utilized 16 either
ona of two thicknesses More epecifically, In some In-

., 8tances, a relatively thin thickness is used which s gen-

- erally aqlfal tothe thickness that is desired and essential

. tothe penphery of the headhnar for securing the panph-

: ery 1o the ceiling of the vehicle body, for axample, by

*" appropriate trim molding This construction presents a

most fayorabls weight and materials saving character-

+18tic in thatthis thin amount of matenal that Is used on

the perphery [s also used in the centar. This configura-
tion, however, suffers from the disadvantage that the

center portion 15 relatively thin and does not present a

- desirable acoustcal effect for the headinsr asssmbly.
. In other instances, a much thicker slab 18 usad thal pro-
vidas a much mora dasirabla acoustlc sffact m tha cent-
er of the headliner Howaver, because the pariphary of
the haadliner cannat be this thick, the slab must be com-
pressead along the penphery to enabie 1t to be securad

* t& tha cailing of the vehicle body This means that the

pariphery has much more matenal than 15 desired or

than s presénted in the instance In which & thmner slab
‘isused .

Irreffect, each of the prior art headliners of different

: thicknesees euffers from diffarsnt disadvantages That

s, v'yhare a thin foam siab 15 used so that a destirable

-matenal quantity 1s expended, the acoustic characteris-

+tics suffars On tha other hand, whara a thick foam slab

I used so a5 10 provide desirable acoustic characteris-

. lics an excessive amount of materal needs 10 be used
along the periphery of the headliner assembly

Itisthus an ob;act of the present tnvention, at lsast

in prelerred embodimsenis thersol, to provide a method

of manufacturing a headliner assembly that obtains the

advanjages of both prior art arrangements while slimi-
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nating the disadvantage This object s achieved by p%—
viding a method for forming & motor vehitle headliner
assembly having perlpheral portione with a relatively
smaller thickness than central portions comprieing the
steps of providing & headiiner caver having an extarior
surface which 18 to present the major exterior appear-
ance of the headliner assembly and an opposite intarior
surface, mounting the headliner covar on a vacuum
mold so that the exterior surface 15 tacing a shaping
mold surface of the vacuum mold having a shape cor-
ragponding with the desirad major extarnor surtace
shaps of the headliner cover and so that the intenor sur-
face s facing away from the rmold suraca, applying a
vacuum to the vacuum mold so as to draw the exterior
surface of the headliner cover nte contormity with the
shaping mold surfaca of the vacuum mold, providing a
foamable material directly to diffarent areas on tha op-
posite surface ol the headliner cover such that a greater
amount of foamable matenial pst unit area will genarally
be appled o central portlons of the opposite surface of
the headliner cover relative to the amount of foamabla
material per unit area applied to paripheral portions af
the oppoaite surface of the headiiner cover, the {aama-
ble materal baing applied to the different araas m
amounts generally commensuraie with a desirad thick-
neas of the headliner assembly at the different areas,
axpanding the foamable matenal at a generally constant
rate throughout so that the foamable matarial has a gen-
erally constant density throughout, and curing the foam-
able matenal and adhenng the foamable material to the
headliner cover so as to provide a body of foamad ma-
terial constituting an Inner layer of the headliner assem-
bly

It s also an object of the present invention, at isast
m preferrod smbodiments thereof, to provide a headhin-
er agsembly which has supanor acoustical charactens-
tics while utihzing less foam matanal than what i1s pos-
sible in convention techniques [n accomance with this
object, the present invention provides a headliner as-
sembly for lining a passenger comparimant celling of a
motar vehicle comprising a headimer cover having an
extenor surlace prasenting a major extenor appearancs
of the headliner assembly and an opposite intanar sur-
face, and a body of foamad matenal adhared to the op-
posta interior surface of the haadhner cover and having
central portlons thersof with a greater thickness than pe-
ripharal portions tharaof, the body of foamed matenal
being of ganerally constant density throughout its extent
including tha central and paripheral portions tharaaf

The technology utbzed In eccomdance with the
present Invention 18 to be contrasted with the somewhal
similar foam-n-placa technology utlized in forming seat
cushions For example, In US Patent No 5,273,858
therse 15 disclosed a molding methed for a seat in which
the volume of the foamabla materiai placed In the molg
Is concaniraled in a relatively thick volume as distin-
guished from the spraad-out thin volume that applies to
the headliner assembly of the present invention Con-
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sequantly, In-the thicker volume situation, it 18 poesible
_to ventt the mold, and the foamable material is placed In
tfig mold by a flowsbla nozzle rather than by a spray
nozzle After the thick foamabie materialis placed inthe
lover mald, the upper mold is cloaed almost immediate-
ly, end there are venting provisions in the upper mold
*which will allow the foamable materal to free-riss while
in thé mold and to be subsequently cured This cannot
be dona whan manufacturing a headliner assembly be-
.cause of the need to discharge the gases which are cre-
ated over such a vast surface area Consequently, the
’ conventional techniques for manufacturing a headiiner
* assembly do not foam-in-place but rather utilize the stab
technique
Iﬁ the presant invention, by spraying the foamable
matenal over the entire surface of the laminate which
. ‘receivas the-foamable material and by allowing the
foamable matqrialto free-rise before it is closed into the
mold, the problems associated with discharging gases
ts avoilded The problem with gas discharge 18 further
ayoided in the present nvantion by providing a headliner
- cover which comprises a decorative layer having a sur-
. Tace consttutng a major extenor appearance of the
headliner assambly and an opposite surface, a first fayer
of polyurethane foam adhered to the opposie surface
" bf a decorative layer, an imperforate film bamer adhered
.’ to a first layer of polyurethane foam on a side of a first
layer of polyurethane foam opposite a decorative layar,
and a second layer of polyurethane foam adhered to an
impa'ﬂorate film barner on a sida of said mperforate film
.barriar oppostte a firet layer of polyurethane foam
Embodinienta of the invention will now be described
by way of example with raference to the accompanying
drawing in which.-
'  FIGURE 11s a schematic side view showing a mold-
ing apparatus utiized in manufactunngthe headliner as-
sembly in accordance with an embodiment of the
p'rosen! invention
) , FIGURE 2 js a partial schematic side view, partly in
section, showing the start posttion of tha molding appa-
ratus utilizéd in manufaciuring the head!iner asesmbly
." 1n,accordarice with the emhodiment of the present in-
wentlon
- FIGURE 3 1s an overhead schematic view of the
. porton of the melding apparatus shown in FIGURE 2
FIGURE. 4 13 a schematic side view shawing the
. molding apparatus of the prasant invention with the up-
‘per and lowarmold assembliss disposad In cooperating
relation for mblding a headliner assembly
FIGURE § & a transverse sectionzal view taken
sthreugh the line 5-5 in FIGURE 4 of the molding appa-
. ratus In accortance with,the present nvention
* * FIGQURE 6 18 a partial sectional view taken through
the thicknesis of the headliner assembly, and showing
_ tha different layers of the headiiner hssembly In accord-
ance with the smbodimant of the prasent invention,
' FIGURE 7 i1s a parspective view of a headliner con-
" struction compnsing two headliner assembltes manu-
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factured In accordance with the embodiment of the
prasent invention

FIGURE 1 1s a echematic side view showing a mold-
ing apparatus 10 utilzed in manutactunng the headlinsr
assembly in accordance with an smbodiment of the
presant invention. The molding apparatus 10 comprises
a steslframe 12, which mounts an uppar mold assambly
14 for vertical movement. The upper mold assembly 14
has a lower mold surface 15, which I1s shaped In con-
formance with the desired upparmost configuration for
the headimer assembly The vartical movement of the
upper mold assembly 14 can ba accomplished In any
conventional fashion. In the present embodiment, the
upper mold assembly 1s provided wrth a pluralfty of rack
columna 18, which cooparate with the plurality of pinion
drivers contalned within pinion housmgs 18. The pinione
are driven by a servo drive red 20, which !s rotated by
a motor 22, Afixed encoder 24 15 capable of determining
the relativa position of the upper mold assembly 14 at
ail imes

The mold apperatus 10 further includas a fixad track
28, which extende through frame 12, beneath the upper
mold assembly 14. A lower mold assembly 30 18 mount-
ed for movemnent on track 12 by bearng or wheel mem-
bers 32 The lowsr molkd assembly 30 Is driven along
track 28 in any suitable fashion In FIGURE 1, the lower
molkd assembly 30 1s shown In its start positon Tha
molding apparatus 10 can optionally ba provided with a
second lower mold assambly 46 The first lower mold
assembly 30 and second lower mold aseembly 48 can
be altemately moved under the upper mold assembly
14 to cooperate therswith during a molding operation
In such fashion, the lower mold assambly not being used
can be eet up for the next molding operation Mountad
on the frame 12 above the lower mold assembly 30 In
the start poeltion 15 a pair of spray heads 40 mounted
for traneverse movernent with respect to the lower mold
assembly 30 and track 28 These spray heade 40 are
connactad with a source of foamable material such as
foamable polyurathane llquid Plural epray heads 40 are
provided n order to reduce the amount of time raquired
to apply the foamabie material during the manufactunng
process

Disposed beneath the upper mold assembly 14 s
a atea| platen 42, which rests upon a plurality of tubutar
eirbags 44 extending transversaly with raspact to track
28 In FIGURE 1, the arrbags 44 are shown m a deflated
condition.

In FIGURE 1, the firat step of the molding operation
in accordance with tha presant invention 1s shown Mors
spactically, a headliner cover 50 1s placed over and laid
to rest upon a mold surface 52 of the lower mold assem-
bly 30. The cover 50 comprises a fiberglass mat 58 and
a separate cloth membsr 60 The fiberglass mat 58 s
placed upon the cloth member &0 afier the cloth member
16 placad on mold surfaca 52. The posttioning of the fib-
erglass mat 58 and cloth membar 60 ie preferably done
manually, but the prasent invention contemplatas that

A
.
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* an automiated placement of this headlmer cover can be
accomplaahai:j After placement of the headiiner cover
50 on the mold surface 52, a vacuum I1s applied by the

lower mold assembly 30 so as 1o draw the bottorn sur-

*'tace of the headliner cover 50 into conformity with the
moid eimrace 52
In FIGURE 2, it 18 shown that the lower mold aa-
sembly 30 contains a plurality of vacuum poris 54 ex-
. temding therethrough to the mold surface 52, and a com-
mon vacuum chennel 56 connecting such vacuum ports
+54 with a vacuum system (not shown) It can be appre-
ciated that the fiberglase mat 58 can be applied over the
clafh member 60 erther before or after the vacuum 18
applied via vacuum ports 54 to the bottom suriace of the
headliner cover 50 In the preferred eambodimant, the
~vacuym s applied to the cloth member 60 before the

) _fiberpizsg.mat 58 Is placed thereover

" Turning now to FIGURE 2, the next atep of the meth-

*_ od in accordance with the principles of the present in-

vention 1a shown More spacifically, it can be seen that

spray heads 40 apply a spray of foamable material, pref-

, orably in the form of a polyurethanse foam spray 62 to

form a polyurethane foam layer 84 on the headlinar cov-

er 50 Preferably, the polyurathana spray 62 is applied

‘with a diameter of approximately 18 inchas as it is

sprayad uppn tha flberglass mat 58 of the headliner cov-

* er50 As ndicatad by the single amaw in FIGURE 2, the

lower mold assembly 30 is iranelated along track 28 as

.lhe polyurethane spray 62 is being applied

Ae shown in FIGURE 3, tha spray heads 40 are

fixed on & mounting assembly &6, which 1s mountad for

. movement on atrack aseembly 68 fixad toframe 12 and

suspended ebove the lower mold assembly 30 The

. rack agsambly 68 suepands the spray head mounting

assermnbly 66 above the lower mold assembly 30 in the

“instance in which the mold asssmbly 30 ts in the start

*. position as seen In FIGURE 1 The track aseembly 68

, includes a pair of parallel track members 70 extending

. in fransverse, substantially parpendicular relation with

** respect to the track 28 thersbeneath A pair of spray

head mounting members 72, which form part of camage

assembly 66, are each slidably mounted on a respective

track membar 70, for example, by &n appropriate bear-

. ing arrangement The cammage asssmbly 66 further in-

tludes a connactlng assembly 74, which connects the

mounting members 72 to one ancthar, and which In-

* tludes anuteisment 76 The nut element 76 has internal

threads which coopemate with extarnal threads of a

scraw member 78 mounted for rotation on the track as-

+ sembly 6B and extanding In paralle! relation batwaan

track members 70 The scraw member 78 i1s tumed at

one end by bi-diractional electnc molor BO to effect

transversa movement of the carnage assembly on irack

assembly 68 The opposite end of the screw membar
‘78 15 mounted m a bearnng 68 or equivalent siructure

.  Thebi-diractional motor 80 is adapted to altemately

* rofate the scraw machanism 78 i opposite drections io

, effectuate "badk and forth movament of the carriage as-
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ssmbly 66 along the rack assembly 68 The dlractlora
and gpaed of electric motor 80 18 a functlon of slectrica
signals Input thersto by a computer {not shown) The
computer controls the elactrical input to the motor 80 1
accordance with the desired foaming thickness of the
headliner assembly at difierent locations Beaically, be-
cause the central portions of the headliner ars to be
made thicker than panpheral portions, the motor BO
moves tha carriage assembly slower as the spray heads
40 traverse tha center of the headlinar asssmbly than
when the carnage reaches the penphseral portions &o
that more foam will be applied to the center of the head-
liner assembly than at the panphery

in the praferred ambodiment, the amount of poly-
urethane spray 62 and the longitudinal speed of ths low-
er mold assambly 30 are constant dunng application of
the polyurethana spray 62, white the spaed of the spray
heads 40 is controlled It can be appreciated, however,
that a contemplatad modification of the presant mven-
tion I1s to provide a camiage assembly 66 that moves
back and forth at a constant spaed, while the amount of
polyurethane epray ejected by heads 40 andfor the
speed and direction of the lower mold asesmbly 30 are
computer controfled In accordance with the desired
thickness of foam to ba applied The ecle requiramant
for providing the foamable polyurathane spray 62 15 that
it s applied directly to diffarent areas on the headliner
covar such that a greater amount of focamable materal
per unit area wilt be generally applied to central portions
ofthe headliner cover relative to the amount of foamable
material psr untt area applied o the penpheral portions
of the headiner cover, and that the foamable poly-
ursthane spray 62 ba epplied to areas of the headkner
covar 50 in amounts generally commensurate with the
desired thickness of the headliner assembly at such ar-
eas

After the appropnate amount of polyurethane spray
62 18 provided 1o form polyurethane foam layer 64, the
polyurethane foamn layer 64 1 permitted to frea-rise,
without being confined within & mold, and expand &t a
generally constant rate throughout so that the foamabie
material has a generally constant denaity throughout.
Tha lower mold assembly 30 will then continue its move-
ment along track 28 until it 1s disposad bensath the up-
per mold assembly 14 and above the platen 42 At this
time, as shown in FIGURE 4, the upper mold assembly
14 will be lowared upon actuation of motor 22 until mold
surface 15 comes to rast upon the polyurethane foam
layer 84

Subsequently, the rirbags 44 are pressurized to lift
platen 42 evenly Tha platen engages the undersids of
the lower mold assembly 30 and Iifts 1t upwardly with
raspect 1o the track 2B so thar the headliner assembly
will be compressed and shapad beiwsen mold surfaces
15 and 52 as the loamable matarial cures at the appro-
priale temparature and pressure As shown in FIGURE
5, the mold surfaces 15 and 52 have a shape conforming
to the desired shape of the finiehed headliner asssmbly
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a5 daplctbd’ in FIGURE 7 Dunng this curing process,
* the fiberglaas mat 58 s adhered by virue of the joam
‘matdnal o the headliner cloth member 60 Thus, the en-
- tire-headiinsr assembly is integrally formed. During the
curing of the faamabla materal, the foamable material
16 permitted to expand evenly throughout so that the

. “cured foam laysr will have a constant denasity through-

out )

. After the curing procsss, the upper mold assembly
14s raieed and airbags 44 are deflated eo that tha lower
mold assembly 30 ratums to the track 28. The lower

« mold assembly 30 will then be moved back to its starting
position, and the headliner assembly can be removed
{rom the mold surface 52.

As can be appraciated from FIGURES 3, 5, and 6,

*the headliner cover 50 prefarably comprisas five differ-
ont layers of materal In the broadsest aspects of the in-
vention, howsvar, the headliner cover 50 can be formed

. from any number of layers (as few as ons), so long as

it presents an exterior surface that can be used to form

major exterior appearance of the headliner assembly
. The upper most layer of the headliner cover 50 com-
prises the aforementionsd fiberglass mat 58 The fiber-

: glass mat 58 s provided as the uppermost layer of the

headhinar cover and provides ngldity and strangth to the
> entire completad headliner assambly. By changing the
percentage of fibarglasa mat to foam, it is possible to

-aitarthe strength, hardness, and/or dansity of the as-
sembly. This can also be done by changing the water
content of the polyurethane spray 62 As a result, the
entire assaembly can be an engineered composite rela-
tive to part requirements.

. Addtionally, it can be appraciated from the figures
that {He headtiner cloth member 60 comprises four lay-
era, includmg, i ordbr from tha uppermost layer to the

owermost layer, an upper, thin layer of polyurethane
foam BO, a polyethylens fiim barner 82, an intermadiate

layer of polyurathana foam 84, and a decorative matenal
layer B4 such as fabric or vinyl. The purposs and func-
tion of each of these layers wili now be describad
1+ The dacorative layer 86 provides the extenor sur-
face which can be sesn from the intarior of the vehicle,

* and Is most_preferably made from a perforate fabric or

cloth that'1s soft to the touch The polyurethane foam
layer 84 & relatively thin and pliant, and provides the
* main cushioning for the headliner cloth member 60 The
polyethylane film barnar 82 1s substantially imperforata,

+ -and thiis prevante passage of air through the headliner

cloth member 60 when the vacuum Is applied thereto
atter tt 1s laid upon mold surface 52, In addition, the film
barrier B2 Hag a great affinity for polyurethane foam so
that the foam layers theresabova and therebelow adhere
) Jeadily therglo The uppermost layer of the headiner
cloth mpmber 80 comprises a thin, pliant polyurethane
foam layer 80 The main purposa of this layer Is to ad-
vantageously reduce aur bubbles which may form in the
polyﬁrathaha foam layer 64 dunng expansion therect.
More spectfically, after the polyurethane epray 62 is ap-
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plied, the polyurethans foam layer 64 gives off raantlui
gases as a by-product of the expansion process Thes

gasas have a tendency to form bubbles in the poly-
urethane foam layer 64, aspecially in the thicker araas

To reduce the amount of air bubbles created, the poly-
urethane foam layer BO s provided to function as a
sponge-like materal, which permits gases to ba ab-
eorbad through the fiberglass mat layer 5B and dissipat-
ad within layer 80 Thus, the amount of air bubbles 1
greatly reduced, and a smooth upper surface 18 formad

Shown in FIGURE 7 Is a completed headliner con-
struction 50. It can be appreciated that this assembly 80
actually constitutes a palr of front headliner assemblies
92 More speclfically, a vehicla ceiling headliner prefer-
ably comprises a front headliner assembly, which 1s gen-
erally disposed over the driver and pasaenger seats and
axtends partially rearwardly intothe vehicle Thevehicle
headimer aleo includes & separate rear headliner as-
sembly, which iatypically twica the s1ze of the front head-
liner, and extends throughout the rest of the vehicle cell-
ng Separate headlner assamblles are provided for
ease of nstallation into the vehicle In FIGURE 7, two
front headlner assemblies 92 are shown Thess head-
liner assemblies are forrmed in the same molding oper-
ation, and are subsequantly cut along score line 94 |
can thus be appreciated that two or more headliner as-
semblies can be manufactured in a aingle molding op-
eration for economias of manufacture,

In accordance with one feature, the headlner as-
sembly further comprises an opening disposed in said
central portions of said body of foamed matenal adapted
to racelve a vehicle cailling dome light

It wili be realized that the foregoing preferred spe-
cific embodiment has been shown and described for the
purposa of axample and I1s subject to changa without
departure from the principlea of the mvention. This in-
vention includes afl modifications encompassad within
the scope of the following claims, which are to be read
as baing Includad within tha disclosure of the description
of this application

it Is to be appreciated that whara featuras of the in-
vention are sat out herein with regard to a method ac-
cording 1o the invention, such features may also be pro-
vided with regard to apparatus according to the inven-
tion, and vice versa.

Claims

1. A method for forming a motor vehicle headliner as-
sembly having peripheral portions with a relatvely
smaller thickness than central portions, compnsing
the steps of

providing a headliner cover (50} having an ex-
terlor surface which 15 to present the major ex-
tenor appearance of the headliner assembly
and an opposite interior surface,

oky
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mounting the headlinar cover (50) on a vacuum
mold {10, 30, 14} so that the exterior surface 1s
. tacthg a shaping mold surface (52) of the vac-
uum mold having a shapa corresponding with
the deaired major exterior surtace shape of the
headhner eover {50) and so that the interior sur-
.+ _laca & facing away from the mold surface (52),
-» Applying a vacuum to the vacuum mold so a6
» o draw the exterior surface of the headliner
cover (50) into conformity with the shaping
mold surface (52) of tha vacuum mold,

providing a foamable matenal (62) directly to
. drferent areas on the opposite surface of sad
headliner cover (50) such that a greater amount
* . of foamable matenal (62) per unit area will gen-
. erally be applisd to central portions of the op-
posite surface of said headliner cover (50) rel-
ative to the amount of foamable matenal {62)
.par unit area epplied to peripharal portions of
tha opposita eurfaca of eaid headliner caver
{50), eaid foamabls matenal being apphed to
said difierent araas in amounts generally com-
mansumte with a desired thickness of the

. headlinar asaembly at sald diffarent areas,
' axpanding the foamable matenal (62) at a gen-
amlly constant mate throughout so that said

+.." foamable material has a generally constant

density throughout; and
» curng the foamable materal and adhering the
" foamable matenal (62) to the headliner cover
{50) so a5 1o provide a body of foamed matenal
{64) conatituting an inner layer of said headliner
gssembly
‘e

" 2. Amethod according to ciaim 1, wherein said head-

Imar caver (50) compnses a perforate material pre-
senting the axterior surface which is to form the ma-
Jor axtertor appearanca of tha headliner assembly,

‘ gnd an imperiorate film (82) disposed on a side of
said paricrate matenal opposite eaid surface form-
Ing the major exisnor appearance of the headliner
assambly, and whersein duning the step of applying
the vacuumto the vacuum mold the imperforate him
*(82) prevents passage of air through the headliner
cover (50)

3. A method according to elaim 2, wharain the head-

liner cover (50) further comprnses a fibarglass ma-
teral (58} foming the opposite interior surface of
said headliner covar (50) upon which said foamable

« . *"material (62) i1s provided to, and wheren said

maunting of the headliner cover (50} includes first

4
: mounting the perforate material and imperforata
+ him (82) adhered thereto as a unit on the vacuum

mald (30), and then mounting sad fiberglass mate-
rial {58} cyrar tha parforate materal and imperforate

" fim (B2) before said foamable material (62) is pro-

vidad in said providing step
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4. Amathod according to any preceding claim, where

in said stap of providing the foamable material (62/
s accomplished by moving a foam applicator as-
sambly (40, 72, 74, 76) across the oppoeite intenor
surfaca of sad headliner cover while said foam ap-
plicator assambly sprays tha foamable material di-
rectly onta the different areas on the opposite Infe-
nor surface 1n amounts commensurate with the de-
sired thickness of the headliner assambly at said
difiarent areas

Amethod according to claim 4, wherein the vacuum
mold (10} comprises a honzontally movable Jowsr
mold portion (30) providing the shaping mold sur-
face (52) and a vertically movabie upper moid por-
tion (14) pronding a cooperating mold surface (15),
said method {urthar compnsing the staps of

moving the lower mold portion (30) horizontally
in & diraction transverse to the direction In
which said foam applicator assembly (40, 72,
74, 768) moves across the oppoesna Interior sur-
face of the headiner cover (50) while said foam
apphcator assembly sprays the foemable ma-
teral (62) onto the opposite interior surface of
the headliner cover, and

vertically moving the uppar mold portion (14)
into cooperative relation with said lower mold
portion (30) so that said shaping meld eurlace
of the lowsr mold portion and the cooperating
mold surface apply pressure to the headliner
covar {50) and foamable matenal (62) disposed
between sad mold surfacas so as to form the
headliner assembly mto a shape defined by
said mold surfaces

6. A haadliner assembly for Iining a passenger com-

partment cailing of a motor vehicle compnsing

a headliner cover (50) having an extenor sur-
face presenting & major extenor appearance of
the headliner assembly and an opposite interior
surface, and

a body of loamed matenal (64) adhered fo the
opposite interior surface of said headliner cover
(60) and having central portions theraof with a
greater thickness than penpheral portions
thereof, said body of foamed matenal {64) be-
ing of ganerally constant density throughout its
axtent including said central and penpheral
portions therecf

7. Aheadliner assembly according to claim §, wherein

said headliner cover comprises a perfcrate material
{B6) presenting tha exterior surface which is to form
the major exterior appearance of the haadliner as-
sambly, and an imperforate film (B2) disposed on a
side of the perforate matenal (85) opposite said ex-

0, -
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terior surface forming the major exteror appear-
ancqz of the headliner assembly.
-:8. A I:l'eadllnarassembly accordingto claim 7, wherein
" the headliner cover {50) further comprises & fiber-
glass matenal (58) forming the oppostte interior sur-
face of said headliner cover (50) and forming an in-
.+ terface with sald foamed matenal (84)

‘ 9. A headliner assembly according to claim 6, 7 or 8,
further comprising an opening disposad in eaid can-
trai portions of said body of foamed matenial adapt-

* edtoraceive a vehicte celling dome light

10. Ahaadliner aseambly according to claum 6, wherein
said headiiner cover (S0) comprises

g decoratve layar (B6) having a surface coneti-
tuting eaid major exterior appearance of the
headliner assembly and an opposite surface,
a first layer (84) of polyurethene foam adhered
.+ tothe oppaste surface of said dacorative layer;
an imperforate film barrer (82) adhered to said
firstiayer (84) of polyurethane foam on a side
of said first layer of polyurathane foam opposite
« + » oaiddecorative layer (86); and
. a second layer (80) of polyurethane foam ad-
" hered lo sald imparforate film barrier (82) on a
,+&aide of saud iImperforate film barner (82) oppo-
., « Site sa first layer (84) of polyurethane foam
11+ Aheadhner asasmbly according to claim 10, where-
In saud thpertorata film barnier (82) comprises pol-

yothylane

12. Aheadiner assembly according to claim 11, whare-

in saitheadliner cover further comprises a fiber-

. plass matenal (58) disposed between sald second

*+  layer (80) of polyurethane foam and sawd body of
foamed-matenal (64)

A3 A headlingr assembly according o claim 12, where-
In sakl decorative layer (86) comprises a perforate
cloth materal,

+ 14, Aheadiiner assembly according to claim 12, where-
in saiq dacorative layer (B6) comprisas vinyl.
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ELECTEIO PREHEATER FOR HAIR CUELERS

. Harald M, Oook, New ¥ork, N. Y., assizgnor to The

. . Nestle-Le Mur Company, Merlden,

e poration of Ohio

.. . 1

This Invention relates to a method and appara-
tus for. waving hajr on the human head. Mopre
particularly, the Invention pertains to that type
of nfethod apd apparstus which is gshown and
described In United States Letters Patent Re. No.
21,984 for Method of Halr Waving, dated Jan-
uary 6, 1843 and United States Letters Patent No.
2,108,064 for Flectrne Circuit for Halr Waving

* Machine, dated Februery 22, 1938, both seid pat-
ents having been lssued to Gottherd Freunden-
berg and Alfred Edmund Relmers and sssighed
to the sssignee of the Instant sapplication

It 18 an objeet of this invention to mrovide a
method ard apparatus of the character deserlbad
which conatliite a general improvement over
those of ths aforememtioned patents,

It 18 5 more particular object of this invention
to provide an epparatus of the charactar de-
scrlbed whish comprises far fewer parts than
those Mustrated in seld patents.

It is s furlher object of the present mvention
to provide 2 method and spparatus of the char-
aoter described which are easler to use and whish
glve more accurate resulis than those of said
patents.

It 16 an edditional object of the present inven-
tion to provide san apperatus of the cheracter
dascribed wihpeh 15 80 constructed that an oper-
atar is not Hkely to burn her bands thereon.

In the machine 1Jlustrated in said patents, heat
storage curler heaters are mounted on heating
rods whose temperatures are ralsed electrically,
e. g by resistance heating. The temperatures
of the heating rods are controlled by remate ther-
mostdtic means which are mdependently heated
by auxiiary electric resistances approximately
dupleating temperature conditions of the heater
rods. The circuliz are suoh that, when the re-
mote thermostatic means are ralsed to a certain
temperature, energy to the hezting rods is cut
off, the heating rods being at the desired tempera~
ture, Bubsequently, when the remote thermo-
stetic means cool down enough, energy will be
resfored to the heating rods. Thus the heatiny
rods fluctnate between predeterminsd high and
low temperature limits in & desired range, belng
controlled by & corresponding fuctuation in the
temperatures 'of the thermostatic means.

Although such. apparatus has performed satis-
factorily in thes field, 1t Is relatively expansive
to manufacture, due to 1ts many parts and com-
plex electrical circmat, In addibion, it has s cer-
tazn disadvantage, to wit: If a heat storage curler
heater 15 @isengaged from a herting rod and sub-

sequently replaged, the temperature of the auxil- &6
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lary resisiance no longer corresponds to or re-
flecte the condition of the hepting rod so thet,
in practloe, once a set of heaters has been used,
1t in customary to permit the assoclated heating
rod to cool off before re-employlng the same.
This is done to restore the heatlng rod and the
auxillary remsiance to a state approximating
starting conditions.

It was slso noticed thef, where a remote ther-
mostatlo means was employed, the temperature
of the heating rods oould not be controlled any
cloger than shout 80° I, at around T00® F.

It 18 & more specific object of the present in-
venbion to provide an apparatus which does away
with 1he abovs condftions, that 1s, which uses few
control parts and a simple slectrical cireult, which
ellows heating rods to ba re-used without cooling
off affer the heat storage heaters have been re-
moved therefrom, and which hoids the tempera-
ture of the heating rods much closer to tha de-
Ered temperatire than heretofora.

Anathey dificulty experienced with the appara-
tus of the sforesald patents is that the heat ragdi-
ated from the heafing rods and ewrler heaters
impinges upon the handles or finger pleces of ad-
Jacent heaters meking the same so hot that at
times they can not be comfortebly handled.

It 19, nccordingly, a furthar ohrect of the pres-
ent invention {o provide a machine so congtructed
thet each heating rod and 1ts sssoclated heater
Is prevented from radiating heat o adjacent sets
of heating rods and heaters.

Other objects of this mvention will In part be
obvious and in part hereinafter pointed out.

The invention accordmgly conslats of the fea-
tures of construchon, combinations of elements
and arrangement of parts which will be exem-
phflied in the devices herelpafter desorlbed and
of which the scope of application will be ndi-
cated In the appended alaims,

In the acoompanying drawimngs, m which is
shown one of the varlous possible embodiments
of this mvention,

™g 1 15 g perspeclave vlew of s helr wavng
apparatus construct_.d In accordence with the
mvention;

Pig. 2 15 an enlarged sectional view there-
through, talkken substantislly slong the line 2—2
of Fig. 1;

Fig. 3 18 & sectional view taken substantially
elong the Iine 3—3 of Pig. 3, and

Pigs, 4, 5 and 6 are sectionnl views taken sub-
stantially slong the lines &—4, 5—5 and 68, re-
spectively, of Fig 3.

Referring now m detail to the drawmes, 18
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mdicates & machme embedymg the mvention
and commonly known 1n the trade as “prehenter
machine” Baid machme comprises & cabinet
insluding an inchned front wall 12, a curved top
will {& and a rear wall [ all ophionally con-
stimeted from & single piece of shcet metal The
top wall hes several through operungs I8 Dro-
vided theremn o that 1t can act as & grille. Sida
walls 20, 22 gre suitably secured, as by spot weld-
mg, to the front, top and rear walls If desired,
the bottom of the cebinet may be closed by &
base plate 24

The front wall has a large opemng 26 from
whosz side edges plates 8, 30 extend reprwardly
mio the intenor of the cabmet Saud front wall
.serves a5 the support for a plurality of cylindn-
eal hesting rods 32 extanding through the plates
28, 30 and bridging the space therebetween. For
the sake of appearance, the heahing'rods are ar-
ranged parallel to one another and to ths base
of the cabinet, and 1n addition are spased ap-

. proximately the same distance m back of the

front wall. 'The heating rods are supported from
the front wall by hrackets 34, 3¢ of a spemal
construction heremnafter described in detall, and
szld rods are adapted to have clamped thereon
a plurality of heat storage curler heaters 38 of
comvenhonal construchon These latier, by way
of example, comprise two curved hest storage
jews 42, 42 raveted to arms 44, 48 which are pivat-
ally secured topether. A spring 48 biases the
Jaws tpward one enocther Fmger pleces D are
riveted tp the arms &3, 46,
Eagh of the heating rogds has dispased bengath
and m back of it & eurved plate 52, b4, 56 the
forwerd edge of which 15 in approximately the
plane of front wall 12 and the rear edge of which
is igeated e short distance beneath {he {op wall
18. Bmd plates turn through an angle of about
80* between these two walls of the cabinet and
form separate passageways each of which runs
‘irom the opemng {2 te the grille past & singls
beatang rol. The edges of the curved plates 52,
54, 6 may be connectsd ‘o the side plates 28, 30
+ to provide fully olosed chomneys each of which
corppises cne of the foregoing passagewsys and
Jhouses a heating rod near its opes lowar end
. 5a)d chimneye act to intercept beal radinted
from the heating rads and which would normaily
slrike the finger pieces of heaters on adjacent
heating rods. The chummeys also serve to induce
the Bow of g stream of air past the healang rods
' and beaters. ‘This air, corung as 1t does from
the room, 13 relatively cool and will tend to hold
down the temperature of the finger pleces so
that the sRme may al all tunes be handled with
_ comfort
“The brackets 34, 36 which support the heatme
rods 32 compriss straps bolted to hlocks &8 of
msulating meternal on the fionf wall {2 Said
straps each melude an mbernally concave, seg-
mentally cucular portion 48 of proper diameter
40 shdably recerve the heatmg rods. It will be
understwood thar the shape of these portions &€

& gonrpllsd b the cross-section of the ende
. » Of the heating rods the seme bemng of such ous-

" line s to freely teceive sawd ends The ends
of.the pormon 66 run mto the legs of a U-shaped
part 62

The heatmg rodes derive electnc energy from
B suaple source 64 of povel supphed througn
lepd hpes E6 BL Pursuent to a fearure of the
present invention, one of these leaa hines, as for
exemple, the lead Lin: 56. 15 mnterrupied by &
series cormectsad swiech 70 which mey be of the

4
momentery snap aching ftype such as are sold
under the trade names Micro switch or Mu
switch Thermostafic means directly responsive
to the iemperature of the heating rod » em-
g Dployed io govern the operation of smd swich
ip suck manner that, when the heahog rod 5
below & predetermined temperature, the ewswt
to said rod remains closed as long gs the machine
18 1n operabion and, when the heating rod is
10 pbove another predeterrumed temperature, the
swiich will cpan
Baid thermostafic meane consists of an elon-
gated bar T2 which, in the llustrated example, 15
of metal, The ber 15 1n physical contact with
15 ths heabng rod and, as s matter of fect, may
heve obe face thereof concavely giaoved sp as
to maintain contact with the rod over an exten-
sive aren. The two ends of the bar are received
belwzen the legs of the U-ghaped portions 62
20 of both brackets 34, 36 ao that the bar 18 gltuated
mn & definite posttion which insures contsct of
the bar and heating rod.
Means also may be included to p:ess the her
against the rod S8id means conshiutes spring
25 loaded pressure pads carried by each of the
brackets and pressing the bar 72 agamst the heat-
meg rod. Each pad 16 m the form of a small metal
casc 74 bearing against the back side of the bar
72, eald dise being Integrally secured to one ensd
30 of a pin 76, slidably mounted m the base of the
U-shaped portion 6. A small compression
sprigg 18 epelrchng the pin 15 caught beftween
the bass of the U-ghaped periion 62 and the dise
14 whereby to press the gdlse up sgamnst the bar
36 T2 and the bar, In turn, ageinst the heating rod
The rod 32 may be restrained agranst sxral move-
ment by a boss 19 .on the bar ftted mto a de-
pression 1y the rod.
The bar 12 is employed as s thermsally sensi-
40 tlve member by fixing ope end thereof agminst
meverment and arranging the position of the
other end {0 contro] the operation of the momen-
tery switch 70. Accordingly, one of the discs,
a8 for ingtance, the disc In the bracket 34, has B
45 Projechon 80 on the face opposite that from which
the pin JE sxtends BSaid projechon 15 receved
i & racess 82 on the back surface of the rod 72
The oppostte end of said bar butts agamst an
arm 84 of a bell crank lever &6 roimiively mount-
30 ed m the cabmnet I8 by means of & pm §8 and
bracket 9¢. The other axm &2 of said bell crank
lever bears sgainst the actusting finger B4 of
the switch T0. Bald switoh 13 of the normally
open typa but 15 kept closed, when the machine
5% 1& 1dle, by & tenmon gpring 98 which presses the
aym 92 against the finger 94 strongly enough to
cloee the switch contacts
The switeh 70 {5 sacured m» the cahnet in some
suitable mammer. For mstance, 1t mey be mount-
60 ed on e metal strip §8 which 1s secured to the
plate 30 The mounting of spad switch ar of the
bracket §0 15 adjustable In order thatv the tam-
perature at which the switch 15 operated may
be varled. As illustrated, the mounting for the
v5 swtch iz made pdjustable, vhe srip 5% haimy
slots therem extending 1n a divecwion towaré and
away from the bar T2, and the svitch beng fived
to the strip by screws (L0
In operation, nhen power Is turned oo the
70 rod 32 vall heat up and the temperature of the
bar 12 vill be substantiall» the sames ac thai of
the rod masmucl: 8 1t 15 > eviensive contact
therewith, As the temperatuie of the ber rises,
the ponton of its fixed end in the bracker 3 will
75 remarn unchanged However, the fa1 end there-
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of adjacent the bracket 36 will move awry from
the fixed end.due to expansion of the metal. This
causes the bell crank lever to rotate In & counter-
clockwise direction agamst the action of the
spring 86. The posttion of the switch 16 is so
adyusthd that when the vod 32 reaches a certain
depired temperature, say 700° F., sajd swich is
in such condition that it will just have opened.
Under these circumstances, power will be cut off
to the rod and the bar 12 will confraci. The arm
.84 of the bell crank lever now will follow the
rod under the influence of the spring 96 and the
arm 92 of sald lever will depress the achbuating
fihger 04, When the temperature of the bar has
dropped a relatively slicht aynount, for instanoe,
30° or less, the arm 82 will have moved safficient-
ly to operate the switch 70 and closs its contacts
thus re-ensrgiving the rod. 'This oycie contimies
until the storage heaters are removed from the
rod _If, now, freash heaters are placed on the rod,
ths temperature of the rod will rapidly drop, but
as s0on ag this occurs the bar 72 will lkewise
gxperience-a loss of heat, and ita temperature will
fall causing the switch T0 to close and to remamm
clofed until such time as the rod, the bar and
the heaters on the rod have attained the proper
temperature.

If 18 pointed out that the momentary switch
70 innludes s own means for spring loading the
same- to 1cdle posltion as is customary in the art.
That 15 to say, sald switch includes a resitiant
member which biuses the two switah oontmcts
apart. This member also blases the actuating
finger to s outermost position, and thus the
yreheater need Include no additionel meang for
hnking togother sald actuating finger mnd the
arm 82 of the bell crank lever. The snap action
of the awiteh minimives sparking when the con=
tacts open.

Although meomentary switches, and pratien-
larly these of the anap actlon type, such as is
exernpliled by & Micro-Ewitch, are very sensl-
tive and opergte upon tiny movements of the se-
tuating finger so that they can control ths tem-
perature of the rod 32 very closely, this sensttivity
may be enhanged simply by making the switch
actual ‘arm 92 longer then the rod aetuated
arm 8., With such eonstruotion it iz extremely
sumple to keep tHe temperature of the rod with-
in a 30° . range &t a temperature of ahout 700* P,

A single thermostat such a8 described may be
used to govern the gperation of all three heating
rods, this betng the form herein fMustrated.
Howaver, it 1s-also within the scope of the in-
vention to provide s dirsct contact thermostat
fop each of the rods,

In thé mgthnt case only the central rod has a
thermostat, However, the upper and lower rods
also have bara T2 substantially identica) with the
bar on sshi center rod 1n order thet the hest
atorage mx::;ilty of the upper and lower rods will
be sabstaniially the same aa the heat storage ca-
pacity of the central rod. It is pointed out that
all sa1d bars mre slender enough to permit the
heaters to be eflamped on the rods.

"The machine mey include the usual pdjunets
emplbyed with preheaters. Thus, two Lights 102,
i04 can bs provided on the front of the panel.
One of these lghts, @ g. the light (02, iz green
and 1s ensrgizeq through awdliary normally
cldsed switch conthets when the main ocontacts
of the switch 70 which contro]l the heating cir-
cutt are open. ‘The other hight {04 15 red. This
Iight 1s energired when the heating eroull is in
operation. Thus, when the red lght is Mt it
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sarves as a signal to inform the gperator that the
machine is in operation but that the rods are
pot at proper tempersture. ‘When the green light
is Iit the operator knows that the clamps ven be
removed and appHed to parscn's hair.,

The front wall {2 also hes mounted theraon
two elapsed tims clocks I08, 108, Omne of these
clocks, for Instance fhe clock 106, controls s
switch (not shown) In the power leads 66, 68.
Cocking the clock i06 closea sald swmtch and pas-
sage of the predetermined period of time opens
said switch. This prevents the machins from op~
erating over oo long a period and makes cer-
tain thet the operator does not leave the machine
running when not actuslly In use. The other
elapsed time clock 100 rings s bell after a pre-
determined period to Inform the operator that
the heaters have been )eft long enotgh on & head
of halr.

It will thus be seen that there 15 provided &
machine which accomplishes the several objects
of the invention and 15 well adapted to meet the
conditions of practical use.

As various possible ambodiments might be made
of the above inventon and ag variouz changes
mighf bs made in the embodiment sbove set
farth, it 15 to be understood that all matter here-
in described or shown in the accompanyling draw-
ingy I t0 be inferpreted as iTustrative and not
in a limited zense.

Having thus described the invention, there iz
clamied ag new nnddes!redhbeaecuredh!nat-
ters Patent:

L An elestrical apparsius for preheating heat
gtorage ourler heaters to be used for permpnent-
)y waving hair on the human head, said appa-
ratus comprising at least one heebing element
on whioh the heaters are adapted to ha clamped,
sald heaters being so constructad that the edges
thereof are spaced apart when clamped on lhe
hesting element, means to support said element,
an electric heating means within sald element,
an electric supply eircult connected fo said heat-
tang means, gn electric swmich in the supply cir-
outf, an elongated thermally expexnsgible member
saparate from and slenderer then seid element
and exposad to the amblent alr, means to mount
gald member In back of anld element and in di-
rect contact therewith substantinlly over thelr
full lengths, means to hold a portion of sad
member sdjacent an end thersof aganst axial
movement, pald member belng alender =nough
to be disposed between the jaws of the heaters
clamped om the heating element, and s means
Kdnematically intarconnected sald elongated
member adjacent its other end to said switch mn
such faghion that said switch 18 opened by said
mamber when sald element exceeds s predeter-
mined femperature and Iy closed by sald member
when said element 15 helow & certain temperature.

2. An electrionl apparatus as set forth in claim
1 wherein means 15 provided to resfliently press

- gald elongated member gpainst sald element st &

76

phurality of spaced points,

3. An electrical apparatus as set forth {o elalm
2 wherein the electric swmich 15 & momentiary
switeh.

4. An electrical apparatus as set forth in claim
3 wherein the kinematic mterconnecting means
mcludes p motion-amplifying means.

HAROLD M, COOK.
{References following page}
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TRADUCCION OFICIAL DEL ITALIANO AL ESPANOL
PODER DE METECNO S.p.A. a DILIA MARIA RODRIGUEZ D'ALEMAN Y
CLAUDIA LUCIA CARO RAMIREZ.

PRIMERA DE 5 PAGINAS DEL DOCUMENTO:

- Escrito a mano en la parte superior: P.482

- Encabezado: Colombia. Carmrera 11 No. 93-43, of.404, Bogotd — Colombia.

Tel: (571) 6350813. Fax (5718350824 E-mail: clarkemodet®

clarkemodet.com.co.

- Dos columnas de texto, a la izquierda en espafiol ', a la derecha en inglés,
sobre el poder en mencidn, firma ilegible, en Mildn el 12 de junio de 2003

SEGUNDA DE 5 PAGINAS (PARTE DE ATI-RAS DE LA PRIMERA PAGINA):

- El poder an mencién redactado en Italiano.

TERCERA DE 5 PAGINAS
Dos columnas de texto, a la izquierda en espaficl 2, a la derecha en inglés,
del Certificado Notarial con firma ilegible del Notario y dos sellos circulares

en italiano: . "ilegible” Alessandro, Notario en Milan.

CUARTA DE 5 PAGINAS (PARTE DE ATRAS DE LA SEGUNDA PAGINA).

- Dos columnas de texto, a la izquierda en italiano, a la derecha B REDMIHLE

Certificacién notarial para Sociedades, sin diligenciar.

MAR 2006 i

e
|u-l-|5:l"‘.=:;""' -\

QUINTA DE 5 PAGINAS

! El traductor no se hace responssbie del texto redactado en espafiol del documento original
2 El traductor no s hace responsable del texto rodactado en espafiol del documento originel

SANDRA PATRICIA CARDONA MZJIA
TRADUCTR ¢ £ isFC«PUEIE OFICIV,
RESOLUCION No. 0333 M:NJUSTICIA 1937




FIN DEL DOCUMENTO
Ve

Parte superior derecha escrito a mano 6807 AP
“APOSTILLE”

(Convencion de la Haya del 5 de octubre de 1961)

1 PAIS ITALIA

El presente acto pcblico

2 ha sido firmado por M C 1legible

3 encalidad de Notano en Milén

4 Tiene el sello fimbre de Sello notanal

5 En MILAN 8 El 25 de junio de 2003

7 Por La oficina del Ministerio Publico

8 Con el numero 8807 AP

8 Sello imbre sello de Estado

10 Firma EL FISCAL SUSTITUTO DE LA REPUBLICA

Doctora Ada Rizzi

Firma tlegible

Sello circular de la Fiscalia de la Republica — Tribunal Ordinario da/jllan

/
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NDRA PATRCI ~ PDONA MENA
TRADUCTUR &} [t IE OFICIAL
RESOLUCION Ho 0308 MINJUSTICIA 1957
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.COLOMBIA

Carrera |1 n 9343, Of. 404 Bogotd Colombla Tel: (57 1) 6350813- Fax: (57 1) 6350824- ‘Ermuil:clarkemodetaclarkemodst.com.co

PODER
Yo (noeotros), abajo firame(s) Ing.Maurizio Morandi

en mi (nuecstro) caricter de representante(s) legales de

) METECNO S.p.A.

una sociedad organizads y existente de acuerdo con las leyes de
Italy
yonactual cumplimiento de su objeto soclal, con domicilio en
Tribiano (Milano) - Via_per Cassino 19

por &l presente instrumenio eonflero (conferimos) poder especial a firvor
de DILIA MARIA RODRIGUEZ IYALEMAN, con Céduls de
Cludadania No. 41.654.882 do Bogotd, y tp. 20824 y CLAUDIA
LUCIA CARO RAMIREZ, con Céduls de Ciudadanfa No. 40.017374
de Tunja, y tp. 356448, con domicilio en Colambia, para que
actuando en s orden en nombwe de! (de L) otorgate Lo (In) representen
mnte cualquier entidad, sutoridad yo persona, especialments mite tas del
onden Administrativo, Contencioso Administrativo, Judicisl, Tribunales
dc Arbitumento yo cualquier ot en lo referente a Jos sigulentes
asuniog:

1) Solicitar, tramitar, abtener yo registrar cuslquicra de Ins modalidades
de Propiedad Industrial, tales comn: patentes de invencidn, modelos do
utilided; disclos industrisles, varicdades vegetales; mareas, lemas,
nurhuyuﬂhnemﬁlhydﬂuﬁnﬁmd:odmulm
sus renoveciones, prdnogas, transferencins, cambios de nombre wo
dorrticilln, contratos v licenclas.

1) Scliclar, tramiter, cbtener wo registrar derechos de mutor, en
cuaiquiers do sus presentsciones asi como la proteccidn de secretos
industriales y imow-how.

3) Solicttar, tramitar, obtmer y/o registrar registros sanitarios, permisos
woﬂuuhﬁhdmgmulmmlmnom
tranaferencias, eambios da nombre yo domicilio, contratos y lieenctas,
4) Ejercer seciones de opasicidn, observacién, reclamos, reconsideracidn,
reposicién, spelacién, cancelacidn administrativa o judicial, nulidad,
proteecidn al eongumnidor, concesién de licencias, proteccidn de secretos
industrisics y demids acciones y recurses relaclonados con demchas
derivados de los asuntes arriba indicados y en contra de 1a conpetencia
deskeal, ncciones derlvadas do la obtencién o cxplomscion de licenclas,
accloaes de indermizacién do perjuicios. Tambidn podri(n) intervenir en
juicios civiles, comerciales, penales, contencloso-sdministrativas, tutelas
y de policia; en acciones o juicios promovidos por ef (la) mandante o en
contra o (elln) .

3) Registrar nombres de dowmin{o snte s entidad cormpetente.

6) En el cgjarcicio de mstc mandato Jos mandatarios arriba mencionados
quedsn fhcultndos pem: conciliar, cancelar, tranaigir, comprometer en
drbitras, desistlr, recibir y tomar posestdn de la cosa objeto de litigio y
renuncisr o desistir a derechos concedidos © en curso de concexidn,
admitir los hechos del proceso.

7) Ratificar o no 1s agencia offcicsa.

8) Asl misrmo faculto (facultamos) & los mencicnados apoderados para
reeibir notificaciones y designar spodemdos judiclales o exerajudicisles,
sustituir el presante poder y revocar las sustituciones que hicieren.

Dadoy finrmdoen  Milano

alos-12 disde giugno 2003

POWER OF ATTORNEY
1{we), the undersigned Ing.Maurizio Morandi

legal representativel(s) of
METECNQO SPA
an organization existing under the laws of
Italy

and in present execution of its buyiness activity, domiciled at
Tribiano (Milano) - Via per Cassino 19

do hereby grant POWER OF ATTORNEY 1o DILIA MARIA RODRIGUEZ
D'ALEMAN, identification cand No. 41.654.882 of Bogoeh, and tp. 20824
and CLAUDIA LUCIA CARD RAMIREZ, tp. 36448, identiflcation card No.
40.017.374 of Tunjs, residing in Bogosh, Colombis, to act in the order of their

1} To apply, process, cbtain and/or register any of the modalities of Industrial
Property, such as: Patents of Invention, Utility Models; Designs, plant
varietio; Marks, Slogans, Trade Names and emblems and sppellations of
Origin; ws wall s their renewnls, assignments, changes of name and/or
dorricile, agreaments and Heenses.

2) To spply, process, obtain and/or register copyrights of any kind as well a3
protection of industrisl seerets or know-how.

writ mandammy, police actions; in sctions, lawsuits or Htlgations instituted by
the grantor or against him.

5) To register donmin names before the eompetent entity.

6) T4 the effect of this mandate the sbove-named proxy are empowered w:
conciliate, cancel, settle, submit to arbitration, withdraw and to receive and
take poasension of the litigation related objet and waive or renounce the rights
granted or in process of granting, admit the facts of the case.

7) To rutlfy ar not the officious agency.

8) 1 (we) herehy appoint the afore mentioned attorneys with powers to receive
ngtifications and i designate judicial and extrajudicial attomeys, substitute
this Power of Attorey snd to revoke such sustitutions.

1
'

4




PROCURA

Il sottoscritto Ing. Maurizio Morandi

Legale rappresentante della Societd "METECNO S.p.A."

Una organizzazione esistente sotto le leggi di Italia

Domiciliataa Tribiano (MI), Via per Cassino n. 19

conferisce a

di agire in ordine dei loro interessi davanti a qualsiasi entitd autorita e/o persone fisiche o giuridiche
specialmente prima di quelle amministrative corti arbitrali o/o0 qualsiasi altro in tutti passi
riguardanti quanto segue:

1) potranno depositare ottenere e registrare qualsiasi modalitii alls Proprieti Industriale, cosi come:
Brevetti d'Invenzione, Modelli di Utilitd, Design, varieti vegetali, Marchi slogan, nomi
commerciali ¢ denominazioni di origine, cosi come, loro rinnovi, cessioni, cambi di nome e¢/o
domicilio, contratti e licenze,

2) Depositare e ottenere diritti d’autore di ogni tipo e la protezione di segreti industrdali o

3) depositare procedere e ottenere e/o registrare registrazioni sanitarie, permessi ¢ o licenze, cosi
come, loro rinnovi o cessioni, cambi di nome e/o domicilio, contratt e licenze

4) Prendere azioni di opposizione, osservazioni, reclami, posizioni d’appello, appelli, cancellazione
smministrativa o nullith, protezione al consumatore, concessione di licenze, protezione di
scg:ebinduhiﬂeemmleazimiﬁguudmﬁidiﬁtﬁde&vmﬁdiqmmwpnmmm
Essi possono intervenire o partecipare a gudizi civili, commerciali, penali contenzioni
amministrativi tutela di politica o giudizi promossi per il mandante o conto di easo.

5) Registfare nomi di dominio alle entith competenti.

6) Per cffetto di questo mandato i rappresentanti hanno facolta di, conciliare, cancellary
transigere, arbitrare, abbandonare e ricevere e prendere possesso di reclami riguardayt
caso ¢ rinunciare o desistere a diritti concesso o in corso di concessione relativi al fatiggs
caso

T) Per rettificare o no le notifiche ufficiali.

Io qui dmhmocheﬂmpmmenzlonatomppresentmtecon1pot=nd1nceverenouﬁche,edes@me‘-"
rappresentanti giudiziali o extragiudiziali, sostituixe in tutto o in parte la presente procurs e procedere
alla sua revoca.

Firmato a
Questo giorno di del

Firma

')

£




CERTIFICADO NOTARIAL

(Cuands of solicitants o5 SOCIEDAD)
(Podore orgades an: El Salvador, Estados Usidos, México y Venmls)

Alos 12 dimdeimesds giugno
2003 » & Notrio que suseribe DA FE de que:
._ \ .

. {(nombre de Ia persona que firrma ol poder)
mayor de edad y doniclitado \QRNO ~ Vip
LANGRIacHNG AY

firmd do su pulio
y letrn el docummento que antecedo.
2. Conoce al (s Is) otorgante y que esto (s) esti legalmentn capacitedo
pan ¢l oiorgamients.
L - hi firmado el referido domomen canbeter
de ge's'rdente w oo

im Jurifics_METECNU B-p:A.

de

4. La cliada peryona juridics con sedo en Tribiano (MI)
nslg- opth  legalmente

constinnida, que teme achuabmente

existencis legal ¥ que ¢l acto pars ¢ cual pobs olorgado ot

poder eyti comprendido entre los que constitoyen su objeto social.

5. El otorgmite  tlene efectivaments la representaciin que ostenta, que

esta a1 legithrm y que esth fheultadn pars otorgar este poder.

o.hmuinuiﬁnﬂudahmlﬁys.w

he wenido a I vista los documentos auténticon

NOTA: A continuacién de lo snterior, &l
sutenticar I fimrm del Notario Pdblico.

CERTIFICADO NOTARIAL (Cuande
INDIVIDUO)

A los diss del mes de
| Notario que suscribe DA FE de que:

(nnrhed--l;puwnlqmﬂ:nelpodn)
mayor de edad y domiciado en

firmd en su presencia
¢l documento que sntecede, conoee al otorgentc y que exts entk

legalmente capacitado pam el otorgamientn.

Notarlo Pdblico
NOTA: A continuacién de lo anterior, el Cénsul de Colombin dobe
sutenticar s firms del Notarlo Pdblico.

Para Todos los demis paises ol Seflor Cdmsul de Colombia o sxnte
qulen se otorgue, debe expedir uns cartifienridn dejando congtansis
1) de la exlstenein legnl de 1a socledad, 1) de que estn ajerce

actunlmente su obhisto social, ¥ J) de qus la persons o persoass que -

atorgen el poder estin {acuitadas para hacerls, dejando
constancia asl mbnmo da qus tuvo a la vista Ins procbas que acrediten
tnles dreunstancias. |

LEGALIZACION POR EL CONSUL DE COLOMBIA
O POR APOSTILLA

NOTARIAL CERTIFICATE
{ When the applicant Is s CORPORATION)
(Powers of attomey granted in: Bl Salvador, Mexico, US.A. ind Vencruels)

This day of '
the yndersigned Notary CERTIFIES that:

L.

(name of the person who signs the power of attomey)
_ gl
in

the foregoing document.
2. The grantor is to him personally known and that hefshe hes legal capacity to
exzcute the document.

3. The gantor has executed the foregoing document in his capacity

of _
of the juridieal person,

of and domiciled

set his hand on

4. The mentioned jurifical peson with place of  business
in_
is duly orgenized, has actunl legal axistence and that the purposes for

wirich the power of stiomay is granted are within the scope of (s corparate

purposes.
5. The grantor has in fuct the refered quality and that hig/her representa-
ton is legal and that he/sbe s empowered o grant this power of

attoeney.
+ G ] huve based the above certifications 3, 4 and S, on the authentic documents

NOTARIAL CERTIFICATE ( When the appileant
INDIVIDUALS)

On this day of
the uidersigned Notary CERTIFIES that:

(name of the person. who signs the Power of Attomey)
of legal age and domiclled at

signed in his presence the foregoing
document, the grantor is to him personally known and that befahe has legal
capacity to execute the document.

NMPEIT:
NOTA: Then the Colombian Consul must legalive the signature of the Notary
Publie. -

For all other conntries the Colomblan Consul or befors whe (t s granted
nmat lssue a certification stating 1) the legal existenes of the corperstios,
1) that the corporate parposss are actually being accomplished , 3) that
the persoa or parsens who grant this Pewer of Aftorney sre empowered
to do It The Consal will certify also that the documents evidenel

pb

APOSTILLE.

T
e s+ % i |

o

Py v T



CERTIFICAZIONE NOTARILE
PER SOCIETA

.................. ., 1 sottoscritto Notaio Pubblico

DICHIARA IN FEDE

firmd || documanto di procura precedente.

Che conosco chi confarisce questa procura e che
quest'ultimo possieda le funzionl lageli per i rilascio dal
documento menzionato.

3. Cha chi conferisca ha sotioscriito (a procura in qualita di

--------------------

della persona Gluridica

----------------------------------- D T T T T PN T T T T E PP PET T

. Che Ia persona gluridiea .........cc.ccummeericcrininnns [T

---------------------------------------------------------------------------------------

E legalmante costituita, che ha esistenza legale aftuale
e cha I'atio per || quale sl é concessa la procura é
compreso tra quelli che costituiscono Il suo oggetto
sociale.

Cha chi confarisca 4 effetivamente mppresentante come
sosiiens.

ad

Notaio Pubblico

CERTIFICACION NOTARIAL

y PARA SOCIEDADES '
Alps ........ dias del mBs 08 ..........ccceceecrrenens P
...................... . 8l suscrito Notario Piblico
DA FE
b TR o |17 2 . .
firmd al documento de Poder que anlecede.
2. Que conozco el otargante y que ésta liena capacidad
legal para el otorgamiento del documento de Poder.
3. Oua &l otorgante ha suscrito el relerido Poder en su
caracter de ........... Aesrdrdanna smeuns seareess e sansanes sasaneas s nensranere
de la persona Juridics .......c.ccoer e ceeneecenenneear e
4. Que la parsona Juridics ..............ccoeeeeviririresseivnreesssseas
CON B8UB BN ... criciecree et remneerassnr s ransesenanens
ostd lagaimente conslituida, que tiane sxislancie lega!
actual y que el acto pera el cual se ha otorgado €l poder
estd comprendido entre los qua conslituyen su objelo
social.
5. Qus el ctorgante tiens efactivamenie la reprasentacion

que ostanta, y que ésta es legltima.

Notario Publico
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Radicacion 1 06620503 000DOO9D Folioss 121
Facha M)y 20060301 16542338

Travits 2 01) PCT-DRTENT 278 FASE MACT Att PRESENTAC
llniu:.inMIMﬂllllll.H CREACTONES

Industria y Comercio

SUPERINTENDENCIA

I ) - ,)/,1,

Delegatura de Propledad Industrial
Divisién de Nuevas Creaclones

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

e

USUARIO RADICADOR

PATENTE DE INVENCION { ) MODELO DE UTILIDAD {) () ()

<ndicaclén de que se solicita la concealdn de una patenta. { ) w

Datos de identificacién del solicltants o de Ia persona que se

presenta ia sallcitud, () ?4'

*Descripcion da la Invencién. () f

-Dibujos de ser estos partinentes. () ' /4

~Comprobants de Pago de las tases establecidas. () )

COMPLETA ()tﬂ INCOMPLETA { ) ()y ()

DISERO INDUSTRIAL ( )

-indicaclén de que se sollcita af registro de Disefio Industrial. () ()
- _-Datos de identificacién del solicitants o de I persona que se

presenta la soflcitud. () ()

-Representacién grificay fotogrifica del Disefio Industrial o muestrs

del Materia! qus Incorpora of disefo. {) ()

~Comprobante de Pago da [as tasas establecidas. {) ()

CO!IPLI':TA {) INCOMPLETA { ) . ( ) ( )

ESQUEMA DE TRAZADO ( )

-indicacién de que se solicita ol'hglliro de Disefio Industrial, () ()
-Datos de Identificacién del sollcitants o de Ia persona que se
presenta la sollcitud. () ()

-Representacién grifica del Esquema Trazado.
-Comprobarte de Pago de ias tasas establecidas,

— gy
et St
— g

COMPLETA () INCOMPLETA { ) () ()

Firma Responaable;

Fecha:

/[
—



REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogot#4,
2020

Doctor{a)

RODRIGUEEZ DILIA MARTA
Apoderado(a) y/o Representante de
METECNO SPA

REFERENCIA Radicacifn No. 6 20503
Bolicitud internaciomal IT2003/000577
Fecha iniclo fase nacional 01/03/2006

Trimite 11

Evento 378
Actuacién 430

Oficio No. . 461 3

Como resultado del de forma, realizado con fundamento en el articulo 38 de
la Decisifn 486 de la ComisiSn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento'y Circular
Unica de la Superintendencia de Industria y Comerclo, se le comunica que:

1. La s8olicitud no contiene la copia del documento en gque consta la ceslén del -

derecho a la patente del .inventor al solicitante © a su causante. (Art. 26-k)
Daclseifm 486.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificaclén del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, 1la solicitud se
considerar& abandonada y perder& su prelaciém.

pficio conforme a lo dispuesto en el numeral 5.2, literal

Notlifiquese el presents
quin titulo primero de la Circular Unica No.10 da 2001.

ALIX CARMEN? CESPEDES DE VERGEL
Jefe de¢ la/diviaeién de NRuevas Creaciones

El anterior zrequerimiento fue notificado por fijacién lista de

sapail —78 AR 2005




