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METHOD AND APPARATUS FOR PRODUCING
CONTINUOUS SURFACE ELEMENTS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

The invention relates to 2 method for producing con-
tinuous surface elements for use, for instance in the
so-called air supported shelters, consisting of tubular
units lying side by side and made of a flexible material.
Such surface elements can also be used for other forms
of light building constructions, such as greenhouses,
garages etc. or parts of such constructions.

Furthermore, the invention relates to an apparatus for
utilizing the method.

Air supported shelters are known where the outer
stressed surfaces are composed of mainly tubular units
of a yielding material, for instance plastic, possibly on a
supporting base. By placing these units under controlled
overpressure such that the tubular walls are distended
they are able to support themselves. It is therefore possi-
ble to erect a shelter of this kind without any particular
supporting constructions. The edges of the stressed
surface are anchored in a foundation and the like.

The tubular units are assembled side by side by adher-
ing to a base of textile or material similar to textile. This
1s a cumbersome method, because after making the
tubular units these have to be cut into the desired
lengths and stuck to the base in parallel paths over a
rather large breadth corresponding to the length of the
shelter. |

The object of the present invention is to indicate a
method for producing continuous surface elements that
can be used for shelters of this kind, but that also can
have many other uses. The method according to the
invention contains a much simpler production of such
surface elements, the units being stuck to each other
directly and a base not being necessary.

This is achieved using the method according to the
invention, viz. that a tubular foil preferably of plastic is
wound in several layers between two driving drums.
The distance of these drums from each other is mainly
equal to half the breadth of the surface element or to
integral multiples of said breadth. Immediately before
winding on the drums the adhesive is applied to one of
the outer sides of the tubular foil. Thus the outer side of
the tubular foil on a preceding winding along a greater
or lesser path adheres to the inward side of the tubular
foil on the following winding. After a suitable number
of windings have been obtained depending upon the
desired length of the surface element, the windings are
cut along a section mainly perpendicular to the longitu-
dinal direction of the tubular foil. Thereafter the two
extreme tubular foils in the stack thus obtained are
pulled from each other along their whole length. Fur-
thermore suitable braces can be introduced in each
individual section of the tubular foil, if desired.

In this way it is possible in a simple manner to pro-
duce continuous tubular foils that can constitute a sur-
face element for various purposes.

According to the invention, the adhesive can be ap-
plied to the tubular foil in a narrow strip in the center of
the face of the tubular foil. In this way, a surface ele-
ment with tubular foil sections is obtained, said sections
being comparatively lengthy in cross-section.
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It can also be appropriate to apply the adhesive in a
broader strip in the center of the face of the tubular foil.

A surface element is thus obtained that has considerably

larger dimensions perpendicularly to the surface ele-
ment. Thus better heat insulation properties exist than is
the case in the aforementioned embodiment. This is true
because the air-filled spaced between the outer surfaces
of the element is broken by transverse sections of tubu-
lar foils which prevent the circulation of air in this
space.

This design can also be achieved by applying the
adhesive in two narrow strips placed symmetrically on
either side of the center line of the foil face. Thus it is
possible to introduce braces in the space between two
strips.

According to the invention it is also possible to apply
the adhesive on the tubular foil asymmetrically in rela-
tion to the center line of the face of the tubular foil.
Thus there is obtained a surface element that bends
around an axis parallel to the longitudinal direction of
the tubular foil sections.

The invention also includes an apparatus for utilizing
the method. Such apparatus comprises a member for
placng a supply coil as well as two driving drums
placed apart from each other. An endless supporting
belt is placed between the two driving drums. By means
of adjustable rollers the belt can be tightly stretched
around satd drums. The apparatus is equipped with a
clamping device for holding the free end of the tubular
foil. Furthermore members are placed in the feed path
between the supply coil and the drums, for application
of an adhesive.

In a special embodiment of the apparatus, the mem-
bers for applying the adhesive on the tubular foil are
adjustable so that they can be brought out of functional
relationship. Since adhesive need not be applied on the

first winding in order to avoid adhering to the support-

ing belt, it is appropriate that the application members
can be pulled away from the working position.

The distance between the driving drums is mainly
equal to half of the desired breadth of the finished sur-
face element or to integral multiples of said breadth.
According to the invention, it is appropriate that this
distance can be adjusted to various distances, while the
belt pulley of the motor can also be adjustable in order
that the driving belts be maintained taut.

The invention is further explained with reference to
the drawings, where

FIG. 1 shows an embodiment of an apparatus for
carrying out the method according to the invention,
schematically and partly in cross-section,

FI1G. 2 shows an illustration of the final stage of the
method,

FIGS. 3a, 3b, 3c and 3d show various embodiments
of the surface element, and

FIG. 4 another embodiment of the surface element
produced following the method according to the inven-
tion.

The apparatus in FIG. 1 consists of a base plate 1,
upon which the various parts of the apparatus are
placed. A support 2 with a supply coil 3 of tubular foil
4 1s placed on the base plate. Two supports S and 6 with
drums 7 and 8 are also placed there. The one support 6
can be displaceably arranged on the base plate 1, so that
it can be secured at various distances from the support
d. The drums 7,8 are driven by a common motor 9 by
means of V-belts 10 and 11. Between the drums there is
placed an endless supporting belt 12 having greater
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length that can be supported by freely movable rollers
13 appropriately situated up against the inner side of the
belt 12 in such a way that the belt 12 is kept tight around
the drums 7 and 8. On a bracket on the support 2 a
guiding roller 14 is placed under the supply coil 3. A
container 15 containing an adhesive is placed under-
neath the roller 14. The adhesive is applied by means of
wheels or rollers 16 and 17 relative to the tubular foil 4
by running over the guiding roller 14.

At the start of the production process the end of the
tubular foil 4 is fastened to the supporting belt 12 by
means of a clamping device so that and the foil 4 is
pulled around. When the end of the tubular foil 4 has
been pulled around once the application wheel 17 for
the adhesive is placed in working position. Then the
adhesive is applied to the tubular foil 4 in a narrow or
broader strip, possibly in two narrow strips. Accord-
ingly, the face of the tubular foil successively sticks to
the winding lying on the drums. The apparatus then
operates and pulls several windings to the drums while
adhesive is constantly being applied.

When the required number of layers of tubular foil 4
are wound on the drums 7 and 8 the tubular foil is sev-
ered from the supply coil 3 and the layers situated on
the drums 7 and 8 are cut through as for instance indi-
cated by the dotted arrow 18.

The continuous layers of tubular foil 4 are removed
from the apparatus and laid out on a base with the cut-
off edges 18 facing away from each other. A retaining
rod 19 is led through the outer tubular foil section on
the one side. And lifting rod 20 is led through the outer
tubular foil section on the other side. The two rods are
then pulled in opposite directions and the surface ele-
ment is extended to its full length, as shown in FIG. 2.

FIGS. 3a, 3b, 3¢ and 3d indicate various embodi-
ments of the surface element. In the embodiment of
F1G. 3a the parts of the tubular foil are stuck together
following a narrow strip, whereas in the embodiment of
FIG. 3b they are stuck together over a broader section.
FIG. 3c indicates adhesion following two narrow strips.
In this embodiment it i1s possible to insert braces 21 or
tubes in the passages formed. In the uses of the surface
element shown up to now, the individual tubular foil
sections are considered standing under overpressure.
The surface element, however, can also be used without
this overpressure, as, as shown in FIG. 3d, two braces
22 can be introduced in each tubular foil section. The
surface element in this case is the embodiment shown in
FIG. 3a with a narrow path of adhesion of the tubular
foil sections. By placing the braces so that the tubular
foil sections engage in each other as shown, it is possible
to obtain a surface element with mainly taut extended
tubular foil sections.

When using the surface element for the so-called air
supported shelters, the tubular foil sections are placed
transversally to the longitudinal direction of the shelter,
the cut-off ends 18 being anchored in a foundation and
connected to a compressed air unit in a manner known
per se. The stack of tubular foil sections stuck together
produced by the apparatus in FIG. 1 forms in itself a
shape suitable for this purpose.

In the embodiment, of the surface element, the adhe-
sive 1s applied in the center or symmetrically in relation
to the center of the tubular foil led forward from the
suppy coil 4. If the adhesive is applied on one side of the
center, an embodiment 1s obtained as shown in FIG. 4,
that shows a cross-section of the surface element. If this
method is combined with some layers on both sides and
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the adhesive symmetrical in relation to the center, it is
possible in this way to produce a surface element suit-
able for, car ports as an example. The surface element
then only has to be supported at both ends. If a surface
element of this kind is made of transparent tubular foil,
it can also be used for medium sized greenhouses for use
in the garden.

In the apparatus described here only one supply coil
3 1s used, the tubular foil sections thus being mainly
uniform. However, it is also possible to use two supply
coils with a broad and a narrow tubular foil. The nar-
row tubular foil, for instance, can have a breadth corre-
sponding to the breadth of the path of adhesion in FIG.
Jb. In that case an adhesive can be applied to this nar-
row tubular foil in its full breadth and on both the outer
faces, and an embodiment of the surface element as
shown in FIG. 3b is thus obtained, however, with a far
stronger adhesion.

What I claim 1s:

1. Method for producing continuous surface ele-
ments, for instance for the so-called air supported shel-
ters, and consisting of tubular formed units of flexible
material lying side by side characterized in winding
tubular foil, preferably of plastic material, in several
layers between two drums, the distance between which
1s mainly equal to multiples of said breadth, applying
adhesive to the tubular foil immediately before winding
on the drums, such that the outward side of the tubular
foil on a preceding winding adheres along a path to the
inward side of the tubular foil in the following winding,
and cutting the windings, after winding a suitable num-
ber of loops depending on the desired length of the
surface element, mainly perpendicular to the longitudi-
nal direction of the tubular foil, pulling the two outer
tubular foils in the stack thus obtained from each other
along their whole length, and furthermore introducing
suitable braces in each individual tubular foil section.

2. Method according to claim 1, characterized in
applying adhesive to the tubular foil in a narrow strip in
the center of the tubular foil face.

3. Method according to claim 1, characterized in
applying adhesive to the tubular foil in a wide strip in
the center of the tubular foil face.

4. Method according to claim 1, characterized in
applying adhesive in two narrow strips at equal distance
from the center of the tubular foil face.

3. Method according to claim 1, characterized in
applying adhesive to the tubular foil in at least one strip,
the path of which is asymmetrical in relation to the
center of the tubular foil face.

6. A method of manufacturing a thermal insulating
member from a thin film of material and comprising a pair
of spaced opposing generally paralle!l sidewalls which are
bridged by a plurality of spaced transverse walls comprising
the steps off:

winding a continuous length of a tube formed of the

material in its flattened state onto a generally cylin-
drical member whose circumference corresponds to
the desired width of the insulating member, each
successive layer of said tube being wound to overlie the
immediately preceeding layer to provide thereby a
generally cylindrical band of tubular layers extending
axially along said cylindrical member a distance cor-
responding substantially to the flattened width of said
tube,

adheringly applying the flattened tube during the wind-

ing step to the portion of the tube already wound onto
the cylindrical member over a band of predetermined
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width corresponding substantially to the desired width adhering layers of the tube in a direction transverse to

of said spaced transverse walls and thus to the desired the longitudinal direction of the tube,

spacing between said sidewalls, said assemblage when longitudinally straightened and
terminating the winding of the tube onto the cylindrical then extended in a direction transverse to the longitu-

member when a predetermined number of layers of 5 dinal direction of the tube so as to expand the succes-

the tube has been wound thereon corresponding to the sively joined tubes forming said thermal insulating

desired length of the thermal insulating member, member.

and cutting the superimposed assemblage of successively » & x 2 &
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