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This invention relates to an improved apparatus for 
the formation of walled structures and more particularly 
relates to an improved walled structure from a liquid, 
hardenable, foam-forming composition. 

Desirable structures are fabricated from synthetic res 
inous foamable materials as set forth in United States 
Letters Patent 3,206,899, wherein the strips of a plastic 
foam material are bonded to each other and spirally 
deposited to form a walled structure. US. 3,206,899 also 
discloses the preparation of such structure using particu 
late expandable granular plastic material which on ex 
pansion foams and forms a unitary body. Frequently, for 
many application-s such techniques are not desirable and 
it would be bene?cial to prepare a walled structure from 
a liquid foamable, hardenable material deposited general 
ly in the manner set forth in the Wright patent; however, 
considerable di?iculty is encountered in the restraining of 
the hardenable, foamable material in a channel having 
the desired rectangular con?guration. 

It would be desirable if there were available an ap 
paratus for the preparation of walled structures by a 
spiral generation technique which would permit the use 
of a foamable, hardenable material. 

It would also be advantageous if there were available 
a simpli?ed foam depositing head which would deposit 
a foam strip of generally rectangular cross-sectional con 
?guration from a foamable, hardenable substance. 

It would also be advantageous if such an apparatus were 
available which would conform generally to the curva 
ture of the structure being prepared. 

These bene?ts and other advantages, in accordance 
with the present invention, are obtained in a foam de 
positing head for the spiral generation of walled struc 
tures, the foam depositing head comprising in coopera 
tive combination a frame, the frame supporting a ?rst pair 
of side rolls and a second pair of side rolls, the rolls being 
rotatably mounted in generally parallel relationship to 
each other, a ?rst forming belt, the ?rst forming belt hav 
ing a ?rst edge and a second edge, the ?rst edge of the 
?rst forming belt de?ning a plurality of adjacent segments 
projecting outwardly therefrom and being in adjacent 
generally contiguous arrangement, the ?rst edge of the 
?rst forming belt being disposed generally adajcent 
the frame, the ?rst forming belt passing over the ?rst pair 
of side rolls, a second forming belt passing over and be~ 
ing supported by the second set of side rolls, the second 
forming belt having a ?rst edge and a second edge, the ?rst 
edge of the second forming belt having a plurality of 
outwardly extending generally contiguous segments, the 
?rst and second forming belts de?ning therebetween a 
channel having three sides and a ?rst end and a second end, 
the ?rst and second ends of the channel being open, the 
?rst side being de?ned by the ?rst forming belt, the second 
side being de?ned by the second forming belt and a third 
side de?ned by the segments of the ?rst and second form 
ing belts, means to rotate the ?rst and second pairs of 
rolls and to move the adjacent surfaces of the ?rst and 
second-forming belts in a like direction, means to provide 
a foamable, hardenable composition to the channel de 
?ned by the belts. 

Further features and advantages of the present inven-. 
tion will become more apparent from the following speci? 
cation and drawing wherein: 
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FIGURE 1 is a schematic 

ing belt and roll 
tion; 
FIGURE 2 is a schematic end view of the apparatus 

in accordance with the invention; and 
FIGURE 3 is a schematic representation of the sup 

port and drive mechanism for the roll con?guration of 
FIGURE 1. g 

In FIGURE 1 there is schematically depicted a forming 
con?guration generally designated by the reference 
numeral 10. The forming con?guration 10 comprises a 
?rst pair of rolls 11 and 12. The rolls 11 and 12 have 
shafts 13 and 14 about which they are rotated. A form 
ing belt 16 passes about the periphery of the rolls 11 and 
12. The ‘belt 16 has a ?rst edge 17 and a second edge 18. 
A plurality of dependent segments 20 project from the 
?rst edge 17 of the belt 16. The segments 20 project 
outwardly from the rolls 11 and 12. An outward tension 
ing roll 22 is disposed generally adjacent the roll 11 and 
is rotatble about a shaft 23. An inwardly tensioning roll 
25 is disposed about midway between the rolls 11 and 12 
and is rotatable about the shaft 26. Oppositely disposed 
and generally parallel to the rolls 12 and 13 are a second 
set of forming rolls 30 and 31. The rolls 30' and 31 have 
shafts 32 and 33, respectively. A second ‘belt 35 passes 
about the periphery of rolls 30 and 31. The second form 
ing belt 35 has a ?rst edge 36 and a second edge 37. A 
plurality of contiguous segments 38 project outwardly 
from the upper edge 36 of the second belt 35. An out 
wardly tensioning roll 40 is disposed generally adjacent 
the roll 30 and is rotatably mounted upon the shaft 41. 
A second forming belt tensioning roll 43 is disposed with 
in the loop formed by the belt 35 and is rotatable about 

dispenser 46 is disposed generally ad 
jacent the rolls 11 and 30. The dispenser 46 is adapted to 
deliver a foamable, hardenable material to a channel, not 
shown, de?ned by forming belts 16 and 35 which form 
two sides of the channel. A third side of the channel is 
formed by the cooperation of the segments 20 and 38. A 
?srt foam layer 47 is illustrated generally adjacent the 
dispenser 46 and a freshly formed walled layer 47a is 
shown generally adjacent the rolls 12 and 31. The form 
ing apparatus moves in the direction indicated by the 
arrow. 

In FIGURE 2 there is schematically illustrated a 
front view of a forming roll assembly generally as depicted 
in FIGURE 1 and designated by the reference numeral 
50. The assembly 50 comprises in cooperative combina~ 
tion a frame 51. The frame 51 de?nes a support pivot 
52. A support arm 53 is pivotally a?ixed to the support 
52 by means of a pivot pin 55. The frame 51 has affixed 
thereto a ?rst bearing means 57. The bearing means 57 
has journaled therein a shaft 58 secured in position by 
the set collars 59 and 60'. A roll 61 is rigidly at?xed to 
the shaft 58. A ?rst forming belt 63 passes over the roll 
61 and a second roll, such as the roll 12 of FIGURE 1, 
not shown. The forming belt 63 has a ?rst edge 65 and 
a second edge 66. A plurality of segments 67 project out 
wardly from the ?rst edge 65 of the belt 63. A second 
bearing 68 is rigidly supported adjacent the bearing 57. 
A shaft 69 is journaled within the bearing 68 and is 
generally parallel to the shaft 58. The shaft 69 is main 
tained in position by means of the set collars 70‘ and 71. 
A roll 72 is rigidly and coaXially aflixed to the shaft 69. 
A second forming belt 74 passes over the roll 72 and 
another roll such as the roll 33 of FIGURE 1. The belt 
74 has a ?rst edge 75 and a second edge 76. A plurality 
of segments 77 project outwardly from the ?rst edge 75 
of the belt 74. A foam dispensing head 78 is supported 
in a position generally adjacent the rolls 61 and 72 by 
means of support means 79. The belts 63 and 74 de?ne 
a three sided channel 80. The channel 80 is bound on a 
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?rst side 81 by the belt 63, on a second side 82 by the 
belt 74, and on a third side 83 by the segments 67 and 
77 which project from the belts 63 and 74. The foam 
dispenser 78 has a discharge end directed toward the 
channel 80. A motor 90 is operatively connected to a 
pulley 91 which drives a belt 92 which in turn engages 
a pulley 93 affixed to the shaft 58. A second pulley 94, af 
?xed to the shaft 58, is in operative engagement with a 
belt 95 which engages a pulley 96 rigidly a?ixed to the 
shaft 69 and provides positive drive to the rolls 61 and 72 
in such a manner that the surfaces of the belts ‘63 and 
74, which are affixed to travel at like speeds and in a 
like direction. 

In FIGURE 3 there is schematically illustrated a drive 
and bearing arrangement suited for the roll arrangement 
of FIGURE 1, generally designated by the reference 
numeral 100. The arrangement 100 comprises a frame 
101. The frame 101 de?nes a pivotal support 102 which 
is in operative engagement with the support arm 103. A 
hearing 104 is rigidly al?xed to the frame 101 which pro 
vides support which rotatably carries the shaft such as the 
shaft 14 of the roll arrangement of FIGURE 1. A second 
bearing 105 is disposed generally adjacent the bearing 
104 and rotatably supports the shaft 33 of the roll 31 of 
FIGURE 1. A transversely sliding bearing 106 is sup 
ported by the frame in an elongate transverse slot 107. 
The bearing 106 is tensioned toward the support 102 by 
means of the spring 108. The bearing 106 received the 
shaft 26 of the roll 25 of FIGURE 1. A similar bearing 
arrangement, not shown, is disposed under the support 
arm 103 and carries the shaft 43 of the roll 45. An out 
wardly tensioned bearing 110 is disposed generally ad 
jacent the bearing 106 and remote from the bearing 104. 
The bearing 110 moves laterally in a slot 111 de?ned by 
the frame 101. The bearing 110 is outwardly tensioned 
by means of a spring 112. The bearing 110 carries the 
shaft 23 of the tensioning roll 22. A similar bearing 114 
is disposed in a slot 115 de?ned by the frame 101. The 
bearing 114 is outwardly tensioned by means of the 
spring 116. The bearing 114 rotatably supports the shaft 
41 of the roll 40 of FIGURE 1. A dispenser 78a of harden 
able resinous material is supported from the frame 101 
by means of the support 7901. A motor 90a is rigidly af 
?xed to the frame and supports a pulley 91a which drives 
a belt 92a which is in operative engagement with a pulley 
93a affixed to a shaft 13a. The pulley 94a is in operative 
engagement with a twisted belt 95a. The belt 95a engages 
a pulley 96a which is rigidly af?xed to a shaft such as the 
shaft 32 of the roll arrangement of FIGURE 1. 

In operation of the present invention, the dispensing 
head such as illustrated in the accompanying drawing is 
pivotally a?ixed to a support arm such as the support arm 
28 of FIGURE 2 of US. Patent 3,206,899. Power is ap 
plied to the motor such as the motor 90 or 90a. The form 
ing belts are caused to travel. Hardenable, foamable ma 
terial is dispensed into the channel, de?ned by the belts 
and a starter strip, on a ?oor or similar foundation. Speed 
of the motor and the rate of additional hardenable ma 
terial is adjusted so that the hardenable material is 
hardened and foamed to a supporting foam mass when 
the forming belts travel past its place of deposition. 

Bene?cially the segments, such as the segments 20‘, 38, 
67 or 77 advantageously are prepared from materials such 
as foam, rubber and other synthetic resinous materials 
such as foamed polyethylene; however, it is generally 
bene?cial to utilize as a foam contacting surface, on such 
segments, a non-adhering material which bene?cially is 
a poly-tetra?uoroethylene, polychlorotri?uoroethylene, and 
the like. If desired, however, conventional mold release 
agents may be employed to treat such surfaces, however, 
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4 
when mold release agents are so utilized, the tendency of 
deposited foam to adhere to each other is somewhat re 
duced. Advantageously, the forming belts such as the 
belts 16, 35, 63 and 76 are also faced with a non 
adhering material such as polytetra?uoroethylene and the 
like. 
As is apparent from the foregoing speci?cation, the 

present invention is susceptible of being embodied with 
various alterations and modi?cations which may differ 
particularly from those that have been described in the 
preceding speci?cation and description. For this reason, it 
is to be fully understood that all of the foregoing is in 
tended to be merely illustrative and is not to be construed 
or interpreted as being restrictive or otherwise limiting 
of the present invention, excepting as it is set forth and 
de?ned in the hereto appended claims. 
What is claimed is: . 
1. A foam depositing head for the spiral generation of 

walled structures, the foam depositing head comprising in 
cooperative combination a frame, the frame supporting a 
?rst pair of side rolls and a second pair of side rolls, the 
rolls rotatably mounted in generally parallel relationship 
to each other, a ?rst forming belt having a ?rst edge and 
‘a second edge, the ?rst edge of the ?rst forming belt de?n 
ing a plurality of edge segments projecting outwardly 
therefrom and being in adjacent generally contiguous ar 
rangement, the ?rst edge of the ?rst forming belt disposed 
generally adjacent the frame, the ?rst forming belt passing 
over the ?rst pair of side rolls, a second side forming belt 
passing over and being supported by the second set of side 
rolls, the second side forming belt having a ?rst edge and 
a second edge, the second side belt having a ?rst edge and 
a second edge, the ?rst edge of the second forming belt 
having a plurality of outwardly extending generally con 
tiguous segments, the ?rst and second forming belts de?n 
ing therebetween a channel having three sides and a ?rst 
end and a second end, the ?rst end and second ends of the 
channel being open, the ?rst side being de?ned by the 
?rst forming ‘belt, the second side being de?ned by the 
second forming belt and a third side de?ned by the seg 
ments of the ?rst and second forming belts, means to 
rotate the ?rst and second pairs of rolls and to move 
the adjacent surfaces of the ?rst and second forming belts 
in a like direction and means to provide a foamable, hard 
enable composition to the channel de?ned by the belts. 

2. The apparatus of claim 1 including in each of the 
belts, an inwardly tensioning roll rotating about an axis 
generally parallel to the side rolls within each of the belts 
adapted to maintain adjacent segments of the belts in con 
tact with each other. 

3. The apparatus of claim 2 including an outwardly 
tensioning roll disposed within each of the belts adapted 
to maintain the belt tension. 

4. The apparatus of claim 1 wherein the means to pro 
vide foamable, hardenable composition is a mixing cham 
ber and nozzle adapted to receive, mix and dispense 
liquids. 

5. The apparatus of claim 1 wherein the segments have 
a generally rectangular con?guration. 
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