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(57) ABSTRACT 

Process for continuous manufacture of latex foam restarticles 
(2,38) Such as mattresses, cushions and the like comprising a 
part (18) able to participate to the manufacture steps and to 
remain embedded in the article with consequent improve 
ments of final performances. 
A flexible perforated band, preferably a flat polymeric mate 
rial net (18) with longitudinal and cross reinforcement mem 
bers (19), is placed over a foam laying surface (3) provided 
with protuberances (7) and in continuous advancement 
between a foam laying station (4) and an unlimited length 
article extraction station (5). 
The latex foam passes through net holes (20) forming an 
upper portion (24) and a lower portion (23) relative to said net. 
The net continuously opposes contraction forces and weight 
force exerted from upper portion on lower portion. 

The unlimited length article is subjected to Successive cross 
cuts originating rest articles wherein a foam embedded net is 
arranged on ends of recesses originated by the protuberances. 
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PROCESS AND PLANT FOR CONTINUOUS 
MANUFACTURE OF LATEX FOAM 

ARTICLES 

0001. The present invention refers to a process and plant 
for the continuous manufacture of latex foam rest articles 
Such as mattresses cushions and the like, and more in particu 
lar the invention refers to a process and plant comprising a 
part useful both for said article manufacture steps control and 
to improve the features in the article wherein it remains 
embedded. 
0002 Latex foam articles are known manufactured using a 
single mould within which a latex foam mixture is subjected 
to various process steps. 
0003) A single mould generally comprises a hollow lower 
part and an upper part forming the cover, one or the other or 
even both provided with recesses formation protuberances. 
0004 As it is known, initially a latex and its components 
containing mixture are prepared. 
0005 Latex is an elastomer polymer dispersion in an 
aqueous Serum. 
0006. Herein following the term “components’ means all 
those substances, materials, ingredients and/or fillers whose 
presence is thought being useful to carry out optimally latex 
foam article manufacture steps with determined and desired 
characteristics. 
0007 Generally said “components’ include surfactants, 
thickening agents, gelation agents, stabilizers, process accel 
erators, Vulcanisation agents, fillers, and antioxidants. 
0008. The process employs a tank within which various 
components are added to a synthetic or natural rubber mix 
ture. 

0009. The raw components prior to their addition to latex 
are transformed into an aqueous dispersion by grinders as to 
reduce particles sizes. 
0010 Herein following among most significant compo 
nents surface active and gelation agents are recalled. 
0011. As it is known surfactants determine the presence 
around each single latex particle of a protective barrier oppos 
ing their approach: Such barrier being formed by electric 
charges all of the same sign for all latex particles such that 
they repel each other avoiding a premature and undesired 
particle coagulation. 
0012 Gelation agents have the task of breaking the above 
mentioned barrier Such that various latex particles, nonlonger 
Subjected to repulsion forces may come near or away from 
one another being Subjected to vibrations. 
0013 During such alternative motion latex particles touch 
and bond each other carrying out latex coagulation step. 
0014 Referring back to the mould manufacture process, 
to the latex and its components mixture in the container a 
pressurized gas is added and the mixture is agitated at high 
speed until its foaming is obtained. 
0015. A determined solution of a gelation agent destined 
to carry out the gelating step is added to the latex foam. 
0016. At this time, for a greater clarification in the present 
invention field of application we recall briefly herein that 
latex foam rest articles comprise characteristics and process 
steps different from other foam articles, for instance polyure 
thane foam. 
0017. As far as the process steps one should remember that 
latex article foaming is achieved inputting an external agent 
Such as pressurized air in the mixture, while polyurethane 
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mixture foaming is achieved by direct contact among polyoil 
and isocyanate, that is the same base materials making a 
polyurethane. 
0018. Further latex foam articles have a structure mainly 
provided with tiny open and uniformly distributed cells for all 
material thickness, polyurethane foam articles have mainly 
closed cells except specific polyurethanes wherein cells are 
blown up after specific treatments. 
0019. A latex foam article manufacture envisages filling 
up the mould with mixture comprising latex and components 
already Subjected to foaming. 
0020. It is to be noted that after foaming the latex mixture 

is dimensionally unstable such that a risk exists of a cell walls 
collapse. 
0021. With the aim of facing such risk the gelating step is 
carried out. 
0022 Gelating may be defined as a homogeneous coagul 
lation wherein part of the foam aqueous serum remains 
embedded in the rubber polymer. Chemically gelating is the 
transition from the “sol” phase to the “gel’ phase. Gelating 
step avoids latex foam collapse after the laying. 
0023 The following Vulcanisation step is carried out 
through a Vulcanisation agent to determine the final article 
desired elasticity degree that is the elastic deformation, den 
sity and uniformity article characteristics that will assure 
comfort conditions for the user in a rest state. 

0024. During the Vulcanisation step the mould is heated 
preferably with steam. 
0025. At the end of the Vulcanisation step the mould upper 
part is rotated or it is lifted with respect to the hollow lower 
part to allow for article extraction. 
0026. As already mentioned latex foam mixture is an 
aqueous dispersion wherein a considerable amount of water 
embeds latex particles. For instance if the total amount of the 
latex foam mixture is 100 part in weight, the dry amount is 60 
parts in weight and the water amount is 40 parts in weight. 
0027. In the various manufacture steps the water amount is 
diminishing due to phenomena relative to heat absorption by 
the latex foam. 
0028. In the gelation step, necessary to the latex foam 
dimensional stabilization, there occur reactions thereto takes 
part a temperature sensitive gelation agent in the sense that 
gelation time decreases with temperature increase. 
0029. Following gelation latex particles coagulate and free 
Water. 

0030. In the Vulcanisation step the Vulcanisation agent 
under the temperature influence creates bridges between vari 
ous latex macro-molecules forming said particles. 
0031. In practice there are formed chemical bonds des 
tined to restrain macro-molecules unrestrained among them 
selves and consequently the Volume reduces itself. 
0032. After in the drying step the amount of water is 
removed by evaporation providing heat to the latex foam by 
hot air circulation. 

0033. The various cited process steps determine material 
shrinkage phenomena with consequent reduction of final 
desired sizes. 

0034 Continuous latex foam rest articles manufacture 
processes are also known. 
0035. Such continuous processes are used and described 
in the assignee patents EP-B-0.380,963, U.S. Pat. No. 5.229, 
138, U.S. Pat. No. 6,086,802, EP-A-1,361,033. 
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0036 Understandably continuous processes permit to 
achieve high productivity levels as compared to single mould 
processes. 
0037 Nevertheless continuous processes as single mould 
ones bring about the cited material shrinkage phenomena 
relative to the starting programmed amount. 
0038. Such material shrinkage is a few percent but brings 
about anyway a final product dimensional reduction as com 
pared to the programmed. 
0039. In particular the material shrinkage is more evident 
in continuous processes where a latex foam block at the end of 
a daily manufacture cycle takes usually unlimited defined 
length values. 
0040. To clarify which is the material shrinkage phenom 
enon one thinks that a 4% shrinkage relative to a latex foam 
block of 1,000 meters would imply a shrinkage in the block 
length direction of 40 meters with consequentless production 
of 40 mattresses if each of them were assigned a 1 meter 
width. 
0041. Unfortunately a latex foam article manufacture is 
very complex because firstly it comprises a stable dispersion 
formation of rubber particles in an aqueous medium obtained 
controlling the chemical-physical properties of the interface 
between the aqueous phase and the latex particles, then the 
foam formation obtained supplying the gas necessary to real 
ize the new dispersed phase and the Surface energy necessary 
to form a gas-liquid interface, then the foamed latex gelation 
achieved destabilizing the rubber particles-water interface, 
with eventual bonding of latex particles and formation of a 
reticular structure that stiffens the latex foam. 
0042. The conditions in which such steps occur are 
obtained by specific process parameters such as time and 
temperature and appropriate component dosage, according to 
rules dictated more by experience than by a perfect knowl 
edge of the phenomena involved. 
0043. Therefore trying to leave the normal and tested 
operational conditions to obviate to the prior cited material 
shrinkage phenomena may bring about a variation even nega 
tive of the final article performances. 
0044. It has then been thought that it was possible to find a 
Solution to the cited problem using a process element able to 
act on the latex foam block on continuous manufacture with 
out altering the operational parameters nor the foam compo 
sition and the steps sequence. 
0045 Nevertheless even this potential solution did not 
appear a workable one because the shrinkage phenomena 
occurred within the latex foam and the process element might 
not be extracted from the foam block without impairing the 
cellular structure. 
0046. It was then felt that a possible solution might be 
found using at least an element able to be active both in the 
process steps to control and anyway to counteract the article 
shrinkage phenomenon and in the final article to provide it 
with possibly improved performances. 
0047. It forms therefore a first aspect of the invention a 
process for continuous manufacture of an unlimited length 
latex foam block to be divided in a plurality of articles by cuts 
transversely to said unlimited length, comprising the steps of 
advancing along a predetermined longitudinal direction a 
laying surface provided with protuberances between a first 
and a second station, of laying in said first station a latex foam 
mixture on said deposit Surface in continuous advancement, 
of gelating, of Vulcanising, of drying characterized by the 
steps of: 
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0048 a) providing, proximate to said first station, a sub 
stantially flat flexible band of unlimited length and provided 
with a plurality of through openings; 
0049 b) placing said flexible band on said laying surface 
protuberances; 
0050 c) advancing continuously said flexible band with 
said laying Surface; 
0051 d) introducing said mixture in said band openings; 
0.052 e) forming a latex foam layer comprising a lower 
portion and an upper portion respectively below and above 
said band; 
0053 f) pressing with said upper portion weight said band 
against said laying Surface protuberances; 
0054 h) gelating, Vulcanising, drying said foam block 
incorporating said band; 
0055 i) cutting said foam continuous block incorporating 
said band with consecutive cross cuts displaced one from the 
other a predetermined distance. 
0056 Preferably said band is from polymeric material. 
0057. In the following with the expression “substantially 

flat and flexible band provided with a plurality of through 
openings’, is meant to indicate both a structure formed from 
a net comprising a plurality of longitudinal members cross 
oriented to each other to form meshes whose area corre 
sponds to said openings either a flexible laminar structure 
provided with regular or irregular shape holes corresponding 
to said openings or anyway a flexible structure tape shaped or 
the like with openings through which a latex foam passes. 
0058. In the following with the expression “polymeric 
material' is meant to indicate a material generally adapted to 
said band construction, of natural or synthetic type, compris 
ing longitudinal members, such as mono-filaments or braids 
or fibres for instance of aramide or in general plastic fibres 
distributed in an orderly way or in a loose way without pref 
erential orientation for forming nevertheless among them said 
openings, and/or plates, and/or flexible straps in plastic mate 
rial having openings distributed in orderly or even unorderly 
fashion. 
0059 By the term substantially flat is meant to indicate a 
band that might acquire a configuration little different from 
the flat one for instance slightly undulated. 
0060 Preferably said band consists of a propylene or poly 
thene or polypropylene or polyamide plastic polymer. 
0061 Typically the band is a net or a plate, in single shape 
or in overlaid layers. 
0062 Conveniently the process is characterized by laying 
over said band a latex foam of density comprised between 40 
to 270 grams/litre when Such laying Surface rate is comprised 
between 0.3 to 1.5 meters/minute. 
0063 Advantageously the process is characterized by lay 
ing over said protuberances a band resistant to compression 
forces acting following at least a first and a second direction 
perpendicular to each other in a same plane and following a 
third direction perpendicular to said plane, said at least first 
and second direction corresponding to the longitudinal and 
the cross direction of said latex foam block in continuous 
advancement. 
0064 Preferably the process is characterized by deposit 
ing a band wherein the reaction to said forces exerted on a 
foam block matches the dimensional reductions along said 
first and second direction up to 5% compression value. Con 
veniently a foam block sample provided with said band with 
width comprised between 180 cm to 220 cm, length com 
prised between 60 cm to 220 cm, thickness comprised 
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between 10 cm to 240 cm, has a lift value comprised between 
3% to 15% more as compared a same sample without band. 
0065. It constitutes a second aspect of the invention an 
unlimited length latex foam block continuous manufacture 
plant to be subdivided in a plurality of articles by cuts trans 
versely to said unlimited length, said plant being formed by a 
Structural part comprising a laying surface in continuous 
advancement along a predetermined direction between a first 
latex foam laying station and a second said block extraction 
station, a plurality of protuberances cantilevering from that 
laying surface to a plane parallel to said laying surface plane, 
a latex foam gelation device, a Vulcanisation device before 
said second extraction station, a drying device, that plant 
being characterized by comprising an auxiliary part in con 
tinuous advancement able to take part to the operation step 
and to remain embedded in said article by a determined length 
after said block cutting, said auxiliary part comprising an 
unlimited length flat band and provided with a plurality of 
through openings, said band being placed continuously on 
said protuberances and associated to said protuberances by 
the latex foam passing through said openings. 
0066. In a third aspect the invention is relative to a latex 
foam block comprising a plurality of lower recesses extend 
ing up to a predetermined height “s1”, characterized by 
chemically incorporating along the plane boarding the 
recesses ends a polymeric material flexible band provided 
with through openings. 
0067 Conveniently said band in a plastic material net 
provided with a plurality of meshes forming said openings. 
0068 Preferably the foam block comprises a plurality of 
openings ordered according two directions perpendicular to 
each otherina same plane, said openings having in a direction 
a pitch comprised between 1 cm to 4 cm, and in the other 
direction a pitch equal to that of the first direction or even 
different. 
0069. The present invention will be now further described 
with the aid of the accompanying figures, provided in a non 
limiting illustrative way, wherein: 
0070 FIG. 1 is a longitudinal partial schematic view of the 
plant according to the invention; 
0071 FIG. 2 is a longitudinal partial schematic view of the 
final part of FIG. 1 plant; 
0072 FIG.3 is a longitudinal partial schematic view of the 
plant of FIG. 1 during a foam block production; 
0073 FIG. 4 is a plan view of an auxiliary part of FIG. 1 
plant; 
0074 FIG. 5 is a schematic plan view of some forces 
acting on the auxiliary part of the plant shown in FIG. 4; 
0075 FIG. 6 is a plan view of a second embodiment of 
FIG. 1 plant auxiliary part; 
0076 FIG. 7 is a perspective partial view of the latex foam 
block shown by FIG. 1 plant 1; 
0077 FIG. 8 is a plan view of a third embodiment of FIG. 
1 plant auxiliary part; 
0078 FIG. 9 is a longitudinal view of a further embodi 
ment of the latex foam continuous block manufacture plant; 
0079 FIG. 10 shows a detail of FIG.9 plant; 
0080 FIG. 11 shows a further detail of FIG.9 plant; 
0081 FIG. 12 is a longitudinal section of a mattress manu 
factured by FIG.9 plant. 
0082 In FIGS. 1-3, 1 is a plant for the continuous manu 
facture of an unlimited length latex foam 2 to be subdivided in 
a plurality of rest articles such as for instance mattresses. 
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0083 
parts. 
10084. In the following the expression “plant structural 
parts' means, as already known in traditional techniques, 
means, accessories and devices necessary for block manufac 
ture and the expression plant auxiliary parts' indicates, 
according to the present invention, means capable to influ 
ence advantageously both the block manufacture steps and 
the final articles performances. 
I0085. Therefore said plant structural parts are absent in the 
final article while said plant auxiliary parts to achieve the 
invention aims are present both during the plant operation and 
in the final article. 
I0086) Now the plant 1 structural parts are described. 
I0087. Such plant 1 structural parts comprise a latex foam 
laying surface 3 in continuous advancement along a prede 
termined longitudinal direction “F” between first foam laying 
station 4 and an extraction station5. A counter-rotating rollers 
pair 6 in extraction station 5 carries block 2 towards drying 
device and further possible plant devices and finally to a 
cutting station for the formation of an plurality of articles. 
I0088 Laying surface 3 comprises a plurality of protuber 
ances 7 cantilevering from the base to form, as it is known, a 
plurality of lower recesses in the foam block. 
I0089. The protuberances ends lie along an imaginary 
plane at a determined height “s1” with respect to laying 
surface 3. 
I0090 Plant 1 structural parts comprise gelation means 8 
followed by Vulcanisation means 9. 
0091. Both such means 8, 9 are placed between first and 
second station 4, 5. Gelation means in their most general 
embodiment must be able to stabilize the latex foam and to 
this purpose they use heat sources able to provide tempera 
tures from 18° to 55° degrees centigrade, and more preferably 
from 27° to 49°C., in the environment crossed by the latex 
foam block. 
0092 Near first station 4 is placed a laying device 10 of a 
latex foam base mixture destined to form a block 2 base layer 
and at a short distance from first station is placed a foam 
levelling doctor blade 11. 
0093 Said laying device 10 is moved in a cross direction to 
Surface 3 advancement direction and coming near or away 
from such surface 3 in arrows “f direction by adequate slide 
guide and drive means not illustrated because of any known 
type. 
0094) Further laying device 10 is connected to a latex 
mixer. 
I0095 Said mixer comprises multiple tanks and various 
equipment, among which the control, supply, send and con 
nection ones. 
0096. For description shortage said mixer has been exem 
plified with a single tank 12 provided with appropriate con 
nection piping to a mixture laying head 13. 
0097. Preferably gelation means 8 and vulcanisation 
means 9 comprise a single tunnel type device partitioned in a 
first and a second chamber 15, 16. 
0098. The tunnel is heated with 100° C. steam. 
I0099. The plant final part comprises a drying device 14 
and a cutting station 17 wherein a blade or similar means 
separate the continuously moved block portion from the 
block portion destined to form the single mattress (FIG. 2). 
I0100. At the end of the plant structural part description 
now the plant 1 auxiliary parts are described that form the 
inventive solution of the present invention. 

Plant 1 comprises structural parts and auxiliary 
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0101 Said auxiliary parts consist in a flexible plastic band 
flat shaped provided with a plurality of through openings. 
0102 Said band, as explained later, is an active part in the 
manufacture process in conjunction with laying Surface 3 
protuberances 7. 
0103) In a description example said band is formed from a 
plastic net 18 comprising (FIG. 4) a plurality of longitudinal 
members 19 cross oriented one to another to form a plurality 
of meshes bounding through openings 20. 
0104. In the description example plastic material net 18, 
Such as high density polyethylene or propylene or polyamide 
or other equivalent materials, is obtained for example in some 
instances by extrusion and in others by heat-seal. 
0105 Said various longitudinal members 19 may be ther 
moplastic mono-filaments, placed according rows preferably 
but not necessarily perpendicular to each other in the same 
plane. 
0106 Such longitudinal members have a diameter com 
prised from 1 to 7 mm and are restrained solidly between 
themselves in their reciprocal meeting points wherein they 
form nodes 21. 
0107 Net 18 presents meshes preferably square shaped, 
nevertheless according to what will be explained later such 
meshes might take up a different geometrical configuration. 
0108 Net 18 comprises said plurality of square shaped 
meshes whose area is identified from one side by dimensions 
comprised from 10 to 40 mm. 
0109) Now plant 1 operation is described. 
0110 Plant 1 operation for an unlimited length foam block 
2 manufacture initially comprises the step of sending net 18 
towards laying Surface 3 already in continuous advancement 
in F direction towards extraction station 5. 
0111 Before this step net 18 has been preset on already 
known appropriate accumulation and feeding means, for 
instance of the type comprising a plurality of return pulleys 
set in Such away as to guide the net according to an undulated 
path formed by multiple loops with a fly-wheel function. 
0112. In a particular embodiment visible in FIG. 1 said 
accumulation and feeding means are schematised with single 
collection coil 22 on which cylindrical surface is wound a 
plurality of net concentric loops. 
0113. The various loops are unwound and guided, manu 
ally or through motorization, towards plant 1. 
0114 Conveniently net 1 has bending characteristics to 
wind itself up according concentric loops on the cylindrical 
Surfaces of one or more coils with diameters comprised from 
5 cm to 100 cm. 

0115 Net 18 head is connected to some laying surface 3 
protuberances 7 top. 
0116. Net 18 dragging by laying surface 3 advancement 
brings the net in first station 4 Zone wherein laying device 10 
is activated. 

0117. In first station 4 laying head 13 moved in a direction 
and in the oppose one across to the laying Surface 3 advance 
ment direction sends latex foam downward forcing it to pass 
through net openings 20. 
0118 Now latex foam propagates between laying surface 
3 protuberances 7 and over net 18. 
0119. It is highlighted that net 18 is now already stably 
anchored to latex foam. 
0120. The netbounds two foam portions in the following 
called lower portion 23 with a thickness s1 and upper portion 
24 with a thickness s2 (FIG. 3). Foam block 2 proceeds its 
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path in longitudinal direction 'F' and in passing under doctor 
blade 11 is leveled acquiring on the outside a substantially flat 
shape. 
I0121 The foam blocks manufactured with the process 
being described have a thickness s1 in lower portion 23 com 
prised from 9 cm to 15 cm, and a thickness S2 in upperportion 
24 comprised between 9 to 15 cm. 
0.122 Then block 2 always associated to laying surface 3 
reaches and passes through gelation 8 and Vulcanisation 9 
device receiving the heat necessary with respect to its dimen 
sional stabilization and its chemical reticulation. 
I0123 Foam block 2 along the whole path from laying 
station 4 to Vulcanisation device and thereafter to drying 
device 14 is subjected to contraction forces and thereafter to 
the weight force exerted by upper portion 24 towards lower 
portion 23. 
0.124. In the state of the art relative to traditional plants, 
said forces effect is not counteracted, therefore the foamed 
material reduces itself with respect to the desired dimensions. 
0.125 Advantageously net 18 forms that plant 1 auxiliary 
part able to limit if not to completely cancel the cited forces 
effect. 
0.126 Net 18 is pressed towards the plurality of protuber 
ances 7. 
I0127. Due to the effect of upper foam weight 24 all cross 
ing nodes of net 18 longitudinal members 19 are blocked, 
therefore any relative motion among various nodes is pre 
vented. 
I0128 Referring now to net 18 schematically represented 
in FIG. 5 plain view it is highlighted that latex foam possible 
contractions indicated with opposite arrows in a determined 
direction and with t letter unload themselves upon longitudi 
nal members 19, but due to the fact nodes 21 remain in an 
unchanged position, contraction forces effect “t might not be 
able to do nothing but bend longitudinal member 19. 
I0129. Nevertheless the conveniently adapted mechanical 
characteristics for the net are such as to substantially limit the 
deformation values, counteracting in Such manner the effects 
otherwise following the contractions presence. 
0.130. The previous consideration has been made relative 
to the horizontal contraction forces present in one block 2 
plane but because various upper portion 24 planes are bound 
to one another by the same cellular structure, one has the 
effect that all planes contractions transfer itself to the plane 
provided with more resistance and that is the nearest to net 18. 
I0131 Further the previous considerations referred to hori 
Zontal contractions may be referred in the same manner to 
upper portion 24 weight effects with respect to lower portion 
23. 
0.132. In particular as may be noted in FIG. 3., upper por 
tion 24 weight unload itself on the various sections of longi 
tudinal member lying on the ends of a protuberances pair 7 
proximate to each other, each said portion behaves like a civil 
construction beam which uniformly loaded for all its length, 
unload the weight loaded on it to the extreme abutments 
realized with high mechanical strength. 
I0133. The previous description was made relative to a net 
wherein various longitudinal members 19 are cross-oriented 
to each other and restrained to nodes 21, nevertheless are 
within the scope of the invention plastic nets whose various 
longitudinal members are not rigidly restrained to each other 
in the cross points such as illustrated by way of example in 
FIG. 6 or also for instance when the net takes up a configu 
ration similar to a non woven fabric and anyway be provided 
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with openings able to be crossed by a latex foam. Referring to 
FIG. 6 net it is to be observed that longitudinal members 19 
meet in the plurality of points 21 Subjected to compression 
forces due to foam upper portion 24 weight. 
0134. Thus such points 21 stay in an unvaried position to 
each other allowing net 18 to abide to its plant auxiliary part 
previously explained function. 
0135 Further a major part of upper portion weight 24 
unloads itself on the wide surface distribution of resisting 
members in the net reducing in this manner the compression 
effect on lower portion 23, therefore stabilizing said lower 
portion density as desired. 
0.136 Taking back up the plant operation it is to be noted 
that foam block 2 incorporating net 18 advances in predeter 
mined longitudinal direction “F” remaining associated to lay 
ing Surface 3 until when in the passage through 6 rollers pair 
is detached from said laying Surface and pushed continuously 
towards drying device 14 and then towards cutting station 17. 
0.137 In cutting station 17 (FIG. 2) foam block 2 advances 
underneath an appropriate cutting blade 26 for a section cor 
responding to a desired width dimension of a single mattress. 
0138 After such section measurement, carried out by vari 
ous optical and/or mechanical devices known by themselves, 
blade 26 is lowered until it separates the single mattress for 
cross cutting (FIG.7) from foam block 2 always in continuous 
advancement. 
0.139. It is to be noted that net 18 from the Vulcaniser exit 
to cutting station 17 goes on carrying out its plant auxiliary 
part function and after cutting, net portion 18 incorporated in 
single mattress body contributes with its characteristics to 
improving the elastic strength of the foam whole cellular 
structure wherein it is embedded. 
0140. Up to this point the description has been made rela 

tive to a plant 1 comprising a laying Surface 3 schematically 
indicated with a straight line. 
0141 Such laying surface 3 might take up various embodi 
ments and among these is mentioned that described in patent 
EP 0.358,914 herein incorporated in case a detailed explana 
tion of its operation might be necessary. 
0142. In the following it is briefly indicated that laying 
Surface 3 belongs to a motion transmission made up by a 
plurality of lower plates side by side to each other and cross 
anchored to two chains (not shown) arranged in an annular 
configuration around two pulleys, one of which a drive one. 
0143 Such plates, preferably in aluminium, comprise pro 
tuberances 7, preferably hollow, useful both for lower 
recesses moulding 7" (FIG. 7) in the base layer and to gelate 
and Vulcanise in a diffused manner the latex foam mass. 

0144. To understand even better the core of the invention is 
underlined that plant 1 description has been made referring to 
a flexible plastic band with a net shape, nevertheless said band 
might take up different configurations. 
(0145 To that end in FIG. 8 it has been indicated with the 
same reference numerals of previous figures a further perfo 
rated band, made up from plastic material and with a configu 
ration corresponding to a flexible laminar structure 18 pro 
vided with through holes 20. 
0146 Said through holes might be of circular shape, non 
necessarily of equal diameter, or of square or rectangular 
shape, or realized according to other geometrical shapes such 
as for instance hexagonal, octagonal or egg-shaped as both 
with an equal geometry with each other and with a different 
geometry in one and the same laminar structure. 
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0147 Advantageously the laminar shape of flexible band 
18 allows to distribute over a wide continuous surface the 
weight force exerted from upper portion 24 towards lower 
portion 23, accordingly the pressures exerted on said lower 
portion are reduced leaving Substantially unvaried the density 
with respect to the programmed one at the start. 
0.148. In all the chosen solutions of the present invention 
the materials forming the flexible band must be such as to 
keep Substantially unaltered their mechanical strength physi 
cal characteristics throughout all foam block 2 manufacture 
steps. 
0149. In particular the band must be able to withstand, 
without loosing its starting characteristics, at high tempera 
tures both in the Vulcanisation step carried out in the presence 
of 100° C. steam and in the dying step carried out with hot air 
temperature higher than 100° C. 
0150. It is to be underlined at this point as a further char 
acteristic of the invention the function that might be carried 
out by openings 20 of perforated flexible band 18 to control 
foam density and Viscosity. 
0151 Relative to the advancement rate of laying surface 3, 
openings 20 size is selected at a start such as to allow a latex 
foam easy passage thorough band 18. 
0152. If after in the manufacture process there might be 
noticed foam stagnations and/or poor foam filling between 
protuberances 7, it will be possible to check if the mistake is 
to be charged to a variation of foam density or viscosity and 
correct its value, for instance adjusting again changing during 
the foaming step the pressurized air to the latex amount ratio. 
0153. It was found convenient to adopt a density of the 
foam inputted by deposition head 13 comprised from 10 to 
270 grams/litre when the laying 3 surface rate is comprised 
from 0.3 to 1.5 meters/minute. 
0154) In particular it has been found convenient to adopt a 
perforated band (FIG. 8) with a laminar shape wherein the 
total Voids area is considerably greater then full area and 
preferably a band with a voids to full ratio from 5 to 2 in 
combination with foam density and advancement values just 
cited. 
(O155 It is to be underlined that flexible bands 18 may have 
openings 20 distributed unevenly or even according to orderly 
OWS. 

0156 Referring to flexible bands 18 with openings 20 
distributed evenly in the following are defined some geo 
metrical characteristics of said openings 20 that allow to 
obtain an even latex foam distribution when arranged in com 
bination both with protuberances 7, and with the foam density 
and the Surface 3 advancement rate having previously cited 
values. 
0157. It has been found convenient to adopt flexible bands 
comprising openings 20 oriented according orderly rows in 
two major directions perpendicular to each other such as 
represented in FIGS. 4-6. 
0158 Preferably said band openings 20 have a minimum 
dimension, in any direction, at least greater than 8 mm and 
extend themselves in a first longitudinal dimension with a 
pitch from 1 cm to 4 cm and in a second direction perpen 
dicular to the first one with equal pitch values. 
0159. Laying 3 surface protuberances 7 have a circular 
base with a diameter from 2 to 24 mm and a cross dimension 
of the upper end from 1 to 18 mm. 
0.160) Further laying 3 surface comprises a number of 
protuberances 7 from 6 to 84 protuberances/square decime 
tre. 
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(0161. Now in FIG.9 is described a preferred embodiment 
of a plant 27 for a latex foam block 2 continuous manufacture 
comprising both upper recesses and lower recesses. 
(0162 Plant 27 similar to that described for plant 1 of FIG. 
1, is made up by structural parts and by auxiliary parts. 
0163 The plant structural parts correspond substantially 

to what already described in patent EP-A-1,361,033 herein 
incorporated for any further possible clarification. 
0164. In the following are briefly cited the structural parts 
necessary to the understanding of their operation. 
0.165 Said structural parts comprise a laying surface made 
up by a plurality of trucks 28 with protuberances 29 (FIG.10) 
moved along an annular circuit comprising two teethed pull 
leys one of which a drive one 30, the other a tail one. 
0166 The trucks are provided at the lower surface ends 
with pairs of rollers geared with the two pulleys grip means 
and are pushed by drive wheel 30 in contact to each other 
along the active upper branch wherein they receive the latex 
foam through deposition head 13. 
0167. The trucks displacement is guided in the upper 
branch through the sliding of wheels 31 along appropriate 
guides 32 of a fixed structure. 
0168 Lower branch trucks may be in number lower as 
compared to the upper branch ones and in this solution they 
are moved through displacement means, such as conveyors 
33 and the like, in an way independent from the drive pulley 
drives, at a rate higher than the upper branch one. 
0169. In the tail branch the trucks rest with side flanges 34 
on conveyors 33. 
0170 Plant 27 upperpart comprises a plurality of plates 35 
(FIGS. 9, 11) each of which is provided with a plurality of 
protuberances 36 adapted to form upper recesses on the foam 
block. 
0171 Now the auxiliary parts of plant 27 are described. 
0172 Said auxiliary parts the same as described in FIG. 1 
comprise plastic net 18 with holes 20 illustrated in FIG. 2. 
(0173 Net 18 is wound around a collection coil 37 to later 
pass around coil 22 and there from towards the trucks protu 
berances. 
0.174 Plant 27 lower part operation is substantially analo 
gous to that of FIG. 1, therefore in the following is omitted, 
for the sake of simplicity, the description relative to plastic net 
18 deposition and embeddement in the foam as well as the 
function realized by the net as an auxiliary part of plant 27. 
(0175. It will be simply said that a latex foambody 38 (FIG. 
12) wherein a plastic net 18 is embedded in contact with the 
upper ends of protuberances 29 advances solidly with trucks 
28 towards the gelation and Vulcanisation device. 
(0176) The body 38 whole thickness may be from 10 to 30 
C. 

0177 Plates 35 are moved along the annular circuit indi 
cated with ABCD. 
(0178. In the AB portion plates 35 are lowered on the foam 
body, in the BC portion the plates rest at their ends to the side 
walls (not illustrated) of the trucks and protuberances 36 are 
embedded in the foam body. 
(0179. In the CD portion plates 35 are extracted and lifted 
one at the time relative to the foam body and in portion DA the 
plates go through the return branch. 
0180 Plant 27 comprises plates 35 lifting and lowering 
means, realized by pneumatic drives 39 of vertical and hori 
Zontal displacement, the latter displacement being realized 
through a member 40 adapted to grip in an opening 41 of each 
plate 35 (FIG. 11). 
0181 Said displacement means act in sections AB, CD. 
0182 Plates 35 displacement in upper branch DA is real 
ized through conveyors 42. 
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0183 Advantageously upper plates 35 and relative protu 
berances 36, preferably in aluminium, come to the tunnel 
entry already pre-heated by the previous passage thorough 
active section BC. 
0184. In plant 27 following sections foam block 38 
advances continuously associated to the trucks until the 
extraction station where it passes through rollers 6 detaching 
itself from the trucks. 
0185. The successive steps comprise the block pushing 
towards the drying and cutting device Such as explained refer 
ring to FIGS. 1-3. 
0186 Foam block 38 after the cut (FIG. 12) comprises 
upper recesses 43 and lower recesses 44. Recesses 44 upper 
ends are bounded by net 18. 
0187 Plants comprising previously described structural 
parts and auxiliary parts allow to reach the predefined aims as 
highlighted from the following test. 
0188 A first and a second latex foam mixtures have been 
prepared, both of the same composition and preparation. 
0189 The material quantity employed has been deter 
mined with the aim to continuously manufacture two foam 
blocks each of 100 metres length, 200 cm width, total thick 
ness “S” of 18 cm. 

0190. The first mixture has been used to continuously 
manufacture a first block without a flexible perforated band, 
the other to manufacture a second block incorporating a flex 
ible perforated band with the characteristics described in 
relation to FIG. 4 example. 
The latex foam formulation was as follows: 

% parts in weight for 100 
Materials parts of dry polymer 

Natural rubber latex 
Synthetic rubber latex 
Potassium resinate 
Antioxidants 
Zinc oxide 
Sulphur 
Accelerators 
Byphenil-gualidyne 
Gelation agent: SSF 

1 O 

8 

5 

(0191) Both mixtures have been used with FIG.9 plant 27, 
nevertheless the first mixture has been used with plant 27 
comprising only the structural parts and the second mixture 
with plant 27 comprising also the auxiliary parts. 
0.192 The test results have highlighted the dimensional 
values shown in the following table relative to without band 
block 1 and with the band block 2: 

Dimensions Programmed Block 1 Block 2 

Length (mt) 1OO 97 99 
Width (cm) 2OO 198 199 
Thickness (cm) 18.5 18.4 18.4 
% length shrinkage O 3 1 
% width shrinkage O 1 O.S 
% thickness shrinkage O O.S O.S 

0193 Advantageously the table results show a significant 
block 2 material shrinkage reduction with respect to block 1 
referring to the length and width desired values. 
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0194 As far as the thickness values are concerned one 
may have block 2 thickness reductions moderately greater to 
block 1 thickness reduction, nevertheless it is possible to 
compensate easily this thickness reduction adding a small 
quantity of latex foam material to the starting formulation. 
0.195 But what has to be highlighted is that thanks to the 
net presence in block 2 it is possible to significantly reduce 
block 2 density with respect to block 1 keeping the same the 
two blocks carrying capacity. 
0196. If it is now considered an algebraic sum whose 
factors are the cited modest latex foam addition for the pos 
sible moderate reduction of the thickness of the block 2 with 
respect to block 1, one can readily see that the algebraic Sum 
economic value is considerably advantageous for block 2 as 
compared to block 1. 
0197) In fact, as is obviously understandable, to the cited 
block 2 density reduction at equal carrying capacity with 
block 1 would correspond a high material reduction that may 
be estimated equal to 10% in percent value maintaining a 
carrying capacity value in both blocks Substantially equal 
such as for instance 170 Newtons. 
0198 Now the advantages derived from the article illus 
trated in FIG. 12 are highlighted be it a mattress or a pillow or 
a part thereof. 
0199 The main characteristic of such latex foam is in the 
combination of a plurality of determined height recesses and 
of a perforated net placed on the plane where the recesses 
upper ends are. 
0200. The formation of a plurality of recesses obtained, 
whatever the article manufacture process might have been, 
has guaranteed in the Vulcanisation step through a corre 
sponding protuberances presence an uniform heat transmis 
sion through said protuberances with consequent capillary 
and uniform crosslinking. 
0201 The recesses presence in the article then guarantees 
both an improved air passage in combination with the chan 
nels created by the latex foam cellular structure itself and a 
uniform elastic deformability with consequent advantage for 
the user rest. 
0202 The perforated net presence then entails a uniform 
increased lift of the article at equal foam density. 
0203. In fact in this article it is noted that the net, blocked 
during the manufacture process, whatever it may be, over the 
protuberances due to an upper latex foam portion weight 
effect, determines the formation of a plurality of latex foam 
annular configurations concentrically interlinked with innu 
merable hole pairs of the net. 
0204 As may be understood such linkage forces the net to 
lye over the recesses upper ends plane. 
0205 Thus if various consecutive cross sections upon the 
article are considered the article carrying capacity is equal in 
all Such various sections differently from what might happen 
if the net were placed not aligned relative to the recesses ends, 
for instance at first aligned and then with a loop that brings the 
net to a different height relative to the recesses upper ends. 

1-8. (canceled) 
9. A plant for the continuous manufacture of an unlimited 

length latex foam block to be subdivided in a plurality of 
articles by cuts transversely to said unlimited length, said 
plant comprising: 

a structural part comprising a laying Surface for continu 
ously advancing along a predetermined direction 
between a first latex foam laying station and a second 
block extraction station, 
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a plurality of protuberances cantilevering from said laying 
Surface to a plane parallel to said laying Surface, a latex 
foam gelation device, 

a Vulcanisation device before said second extraction sta 
tion, 

a drying device, 
an auxiliary part in continuous advancement capable of 

participating to the operation steps and remaining 
embedded in said article for a predetermined length after 
said block cutting, said auxiliary part comprising a flex 
ible band substantially flat of unlimited length and pro 
vided with a plurality of through openings, said band 
being arranged continuously over said protuberances 
and associated to said protuberances by the latex foam 
passing through said openings. 

10. Plant according to claim 9, wherein said band is in 
polymeric material. 

11. Plant according to claim 9, wherein said band embed 
ded in said continuously advancing foam forms means con 
trasting the contraction forces present on said block. 

12. Plant according to claim 9, wherein said band has a 
laminar structure provided with holes. 

13. Plant according to claim 9, wherein said band is made 
up from a plastic net comprising a plurality of longitudinal 
members directed transversely to each other to form a plural 
ity of meshes. 

14. Plant according to claim 9, comprising a coil with a 
collection seat of said band loops having a cylindrical Surface 
with diameter from 5 to 100 cm. 

15. Latex foam block comprising a plurality of lower 
recesses extending up to a predetermined height's 1’, incor 
porating along the plane delimiting the recesses upper ends a 
polymeric material flexible band provided with through 
openings. 

16. Latex foam block according to claim 15, wherein the 
latex foam density is from 40 to 270 grams/litre. 

17. Latex foam block according to claim 15, wherein said 
band is in plastic material. 

18. Latex foam block according to claim 15, wherein said 
band comprises a plurality of through openings arranged 
according to two directions perpendicular to each other in a 
same plane, said openings having a pitch from 1 to 4 cm. 

19. The plant according to claim 9, wherein said block is 
continuous and the latex foam of the latex foam block mainly 
comprising open cells. 

20. Latex foam block according to claim 15, wherein said 
block is continuous and the latex foam of the latex foam block 
mainly comprising open cells. 

21. A plant for the continuous manufacture of an unlimited 
length latex foam block to be subdivided in a plurality of 
mattresses by cuts transversely to said unlimited length, com 
prising: 
means for advancing along a predetermined longitudinal 

direction a laying Surface provided with protuberances, 
having tapered ends to form recesses in said mattresses, 
said laying Surface advancing between a first and a sec 
ond station, 

means for laying in said first station a latex foam mixture 
on said laying Surface in continuous advancement, and 

further comprising: 
a) means for providing proximate to said first station a 

substantially flat flexible band of unlimited length and 
provided with a plurality of through openings; 
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b) means for laying said flexible band on said laying Sur 
face protuberances; 

c) means for advancing continuously said flexible band 
with that laying Surface; 

d) means for introducing said mixture in said band open 
ings, downwardly passing a portion of the mixture 
through the openings; 

e) means for forming from the mixture a continuous latex 
foam layer comprising a lower portion and an upper 
portion respectively below and above said band, the 
latex foam mainly comprising open cells; 
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f) means for pressing with said upper portion weight said 
band against said laying Surface protuberances; 

g) means for gelating, Vulcanising, drying said foam layer 
incorporating said band to form said foam block of con 
tinuous latex foam incorporating said band; 

h) means for cutting said foam block of continuous latex 
foam incorporating said band with consecutive cross 
cuts at a predetermined distance from each other. 

c c c c c 


