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57 ABSTRACT 
The composite wall element of this invention com 
prises an insulating wall element arranged within or 
inserted into an outer, pressure resistant, preferably 
load bearing wall element which completely encloses 
the former. Within the inner insulating wall element 
and/or the cavity within the outer wall element a sub 
stantially dry gas atmosphere and preferably air atmo 
sphere is established and maintained under sub 
atmospheric, atmospheric, or superatmospheric pres 
sure. Such novel composite wall elements are superior 
in their thermal and/or acoustic insulation properties 
to heretofore known structural elements. 

14 Claims, 9 Drawing Figures 
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3,803,784 

COMPOSTE WALL ELEMENT FOR THERMAL 
AND ACOUSTIC INSULATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a novel and advanta 

geous development of composite wall elements for 
walls, ceilings, and floors of every type, for every pur 
pose, and of any suitable material, and in particular 
also to composite wall elements useful, for instance, for 
refrigerator houses and refrigerator chambers of means 
of transportation or the like. 

2. Description of the Prior Art 
A known wall unit of this kind comprises two sheet 

metal panels of equal size, sealing strips of resilient ma 
terial arranged between the margins of said panels, and 
insulating plates filling the cavity between said panels. 
When used as components of an external wall, the indi 
vidual wall units are suspended on wall supports by 
means of angle brackets. Similar wall units serve as par 
tition walls extending from floor to ceiling for internal 
rooms. The thermal and acoustic insulation of such 
wall units is, however, poor. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide novel composite structural elements which are 
superior in their thermal and acoustic insulation prop 
erties to heretofore known insulating structural ele 
ments. 

Other objects and advantageous features of the pres 
ent invention will become apparent as the description 
proceeds. 
To enable a person skilled in this art to clearly and 

completely understand the present invention, the entire 
structural element according to the present invention 
together with the insulating element provided therein 
will be referred to hereinafter and in the claims an 
nexed hereto as "composite wall element,' while the 
actual insulating element will be referred to as “smaller 
insulating wall element' or “inner wall element' and 
the outer wall of the composite wall element will be re 
ferred to as the "outer wall element." 

In principle the composite wall element according to 
the present invention comprises 

a. an inner wall element or smaller insulating wallele 
ment, said inner wall element being arranged within 

b. an outer, pressure resistant, preferably load sup 
porting, larger wall element enclosing the inner wallel 
ement. Thereby 

c. a substantially dry gas and preferably air atmo 
sphere under subatmospheric, atmospheric, or superat 
mospheric pressure is established and maintained in the 
inner insulating wall element, for instance, by evacuat 
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spacers, for instance, reflecting honeycombs or hard 
ened or cured cardboard or plastic. 

In place of reflective honeycombs of plastic material 
having, for instance, a vapor-deposited layer of alumi 
num, there can also be used flat and/or corrugated plas 
tic boards with reflective coatings, preferably com 
bined in groups. 

In place of flexible or rigid envelopes, there can be 
provided plates or sheets spaced apart from each other 
and consisting, for instance, of reflectively coated plas 
tic material which are preferably connected with each 
other at least in air-tight manner on all sides, forming 
a box-like hollow space. 
Around this smaller insulating inner wall element 

there is cast a pressure resistant outer wall element in 
such a manner that the inner wall element is sur 
rounded preferably on all sides at least in an air-tight 
manner. The outer wall element may be composed, for 
instance, of several individual parts and providing more 
in particular an inner hollow space which serves to re 
ceive the inner insulating wall element. 
Thus it is possible to impart to the resultant compos 

ite wall element extremely high insulating properties 
and at the same time any desired load supporting and 
compressive strength. Both the construction of the 
inner wall element and that of the outer wall element 
permit, of course, variations and combinations de 
pending on and corresponding to the individual pur 
poses. Thus, for instance, the outer wall element may 
only partially surround the inner wall element. The 
parts of the inner wall element which are not sur 
rounded and lie free can be closed off in air- or vapor 
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ing the inner wall element or by filling it with a dry gas, 
preferably dry air. 
The smaller insulating wall element consists of a flex 

ible or rigid envelope which seals off the element in air 
tight, and preferably vapor-tight, fashion. It is com 
posed, for instance, of plastic material. Within said en 
velope there are arranged insulating elements, prefera 
bly reflective sheets or foils, for instance, aluminum 
foils or plastic foils which have aluminum vapor 
deposited thereon. Between said reflective sheets or 
foils there are provided preferably pressure-resistant 
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tight fashion, for instance, by means of cover plates of 
any suitable material. This has the advantage that dif 
ferent types of building materials, depending on the 
purposes in view, can be combined to form a composite 
element according to the present invention. That part 
which is provided or cast around the edge portions of 
the inner wall element can serve as load-bearing frame. 
All individual elements, for instance, can be cast in 
place when casting the inner wall element, or they can 
be connected in an immediately subsequent operation 
with the casting material before it has solidified. In this 
way there is obtained an integral composite element 
which encloses the inner wall element on all sides. 
The inner wall element, and likewise the hollow 

space of the outer wall element, can be connected by 
pipes which extend therein and have controllable 
valves thereon, to gas or, preferably, air-drying devices, 
volume equalization elements, gas or preferably air fil 
ter devices, and pressure and suction pumps. In this 
way it is possible to provide the inside of the wall ele 
ment with dry gas or preferably air and to maintain this 
condition therein. In this way precipitation or deposi 
tion of water of condensation on the reflective foils is 
prevented upon a decrease in the temperature. The re 
flective power of the sheets would be almost entirely 
eliminated by such precipitation or deposition. For the 
same reason, it is necessary to seal the inner wall ele 
ment in as vapor-tight a manner as possible. In order to 
make the envelopes or covering layers, for instance, the 
plastic boxes surrounding the inner wall element vapor 
tight, a multi-layer construction of the envelope or cov 
ering layer or of the box material is provided in accor 
dance with the present invention. If they consist, for in 
stance, of plastic sheets or foils or of plastic panels, 
they can be bonded, welded, pressed, or otherwise con 
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nected flat with each other in multi-layers. Thereby the 
surfaces to be connected with each other can be metal 
lically coated or can contain metal foils, for instance, 
aluminum foils, between the surfaces to be connected. 
Furthermore, the foils or sheets themselves can be 
made of plastics in which metal powder is admixed. 

Finally, the envelopes or covers or the boxes, after 
completion of the insulating element, can be immersed, 
for instance, in liquid plastic material to which prefera 
bly powdered metal has been added. Metal foils can 
also be bonded in vapor-tight manner, for instance, 
overlapped, around the inner wall element. If the inner 
wall element is then, for instance, cast into an outer 
wall element, any access of air is prevented. Neverthe 
less, since, aside from metals and glass, practically all 
other building materials are pervious to the water vapor 
of the air in accordance with the water-vapor pressure 
gradient which is present at the time, the vapor can 
penetrate into the inner wall element if the envelope or 
cover of said inner wall element is not sufficiently va 
por-tight. It is, therefore, advantageous to provide 
vapor barriers and the like also in the outer wall ele 
ment, particularly on its front wall. In particular, the 
entire hollow space in the outer wall element can be 
lined in vapor-tight manner. 

In order to increase the load-bearing capacity of the 
connection of the wall surfaces of the outer wall ele 
ment which extend parallel to each other, connecting 
anchoring means or armatures passing in an air- and va 
por-tight manner through the inner wall element, can 
also be cast in place. 
For the casting in place of the composite wall ele 

ment, different construction or, respectively, casting 
materials for the front and rear sides to be cast and the 
edge parts of the outer wall element can be used and 
combined with each other in liquid or pasty state. 
The outer wall element can, for instance, be cast in 

advance on all sides with the exception of the surface 
directed towards the inner space, a corresponding re 
cess or cavity into which the inner wall element is in 
serted being provided to receive said inner wall ele 
ment. The inner wall element can be arranged within 
or inserted into said recess or cavity in an air- and va 
por-tight manner thus occupying the entire distance or 
space formed by the recess or cavity of the outer wall 
element. The casting material can be suitably selected 
and can be formed, for instance, of several materials 
combined. In particular, it can form an additional va 
por-tight covering of the inner wall element. Further 
more, the insulating properties can be increased, for 
instance, by producing a foamed insulating element, for 
instance, by foaming to a rigid plastic foam. In the case 
of such prefabricated outer wall shells, the inner sur 
faces of the recess or cavity can be shaped, for in 
stance, corrugated. They can be coated in vapor-tight 
manner with reflective foils and thus form additional 
radiation spaces, for instance, of about 10 mm. depth, 
opposite the inner wall element. Or the inner wall ele 
ment with its flexible coverings can be caused to snugly 
or closely contact or engage the corrugations of the 
inner wall of the hollow space or cavity by means of the 
superatmospheric pressure of the dry air introduced by 
a pressure pump via pipelines and pipe lengths, thereby 
forming corresponding radiation spaces towards the in 
side of the inner wall element. For this purpose the 
inner sides of the flexible plastic envelopes or covers 
are coated, for instance, by vapor deposition with alu 
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4 
minum or they are covered with aluminum foils. In the 
case of such a close contact of the envelopes or cover 
ings of the inner wall element against the hollow space 
or cavity of an outer wall shell in which it is inserted, 
the casting operation can be dispensed with at least 
towards the profiled or corrugated side of the outer 
wall element. The free surface of the inner wall element 
facing inside of the room of the building can neverthe 
less be cast or produced by foaming after suitably seal 
ing the edges of the inner wall element. In its place 
there can be placed a covering board, for instance, a 
plaster board, which may also have a profiled or corru 
gated, reflecting, vapor-tight surface towards the inner 
element. 
According to the present invention the hollow space 

or cavity of the outer composite wall element can also 
be provided or filled with a dry gas, preferably with dry 
air, said hollow space or cavity being lined, for in 
stance, on all sides with aluminum in a vapor-tight man 
ner and being sealed in a vapor-tight manner after in 
sertion of the inner insulating element that preferably 
is also covered in a vapor-tight manner. Radiation 
chambers, for instance, horizontal radiation chambers 
preferably of a depth of about 10 mm. can be formed 
by providing spacing strips or bars. Insertion of the 
inner insulating element into the hollow space or cavity 
of the outer wall element filled with dry gas or air per 
mits to arrange said inner insulating element in a com 
pletely pressureless, for instance, suspended or upright 
fashion so that heat conduction via the individual parts 
of the insulating elements contacting each other is re 
duced. 
Of course, the vapor-tight inner wall elements as de 

scribed hereinabove, can be inserted and preferably be 
cast in place in corresponding smaller dimension or 
size, for instance, into hollow bricks. 

If vapor-tight sealing is secured by the envelope or 
covering or by the box of the inner wali element and, 
in addition thereto, by the outer wall element and its 
cavity or hollow space for an unlimited period of time, 
it is sufficient to fill the inner wall element with dry gas 
or air before sealing it or to effect its sealing in a dry 
gas or air chamber. As a matter of precaution, a certain 
quantity of gas or air drying agent, for instance, of cal 
cium chloride, can be inserted in a perforated wrapping 
in the inner wall element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Illustrative embodiments of the invention and its ad 
vantages will be described below by way of example in 
the accompanying schematic drawings in which: 
FIG. is a cross-sectional view through a composite 

wall element consisting of an outer wall element and an 
inner wall element cast in place therein; 
FIG. 2 is a cross-sectional view through a composite 

wall element consisting of an outer prefabricated wall 
shell with a hollow space and a plate or board covering 
said hollow space, as well as an inner wall element ar 
ranged therein; 
FIG. 3 is a cross-sectional view through a composite 

wall element consisting of a peripheral supporting 
frame with a front plate or facade board and a cover 
plate or board provided parallel to the front plate, as 
well as an inner wall element within the hollow space 
thus formed; 
FIG. 4 is a cross-sectional view through a composite 

wall element with a peripheral supporting frame and 
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inserted cover plates or boards on both sides, the inner 
side of said boards being corrugated, and an inner wall 
element being provided between said boards; 
FIG. 5 is a cross-sectional view of the same compos 

ite wall element as in FIG. 4, but with a flexible inner 
wall element; 
FIG. 6 is a cross-sectional view of part of an inner 

wall element the inner surfaces of which reflect and are 
undulated vertically in the drawing, and contained be 
tween them a reflecting element with undulations 
which are horizontal in the drawing; 
FIG. 7 shows in perspective cross-sectional and longi 

tudinal sectional view another inner wall element con 
sisting of a box-like outer body and inner insulating ele 
ments; 
FIG. 8 shows in perspective a hollow block with its 

right corner cut away; 
FIG. 9 is a schematic sectional view through compos 

ite wall elements of a building which are arranged in 
stories one above the other, with filter, drying, and vol 
ume equalization devices, and air pump. 

DESCRIPTION OF THE PREFERREED 
EMBODIMENTS 

FIG. 1 shows in cross-sectional view the upper part 
of a composite wall element according to the present 
invention. This wall element consists of an inner wall 
element serving as thermally insulating element. It is 
enclosed on all sides by a covering 10 composed, for 
instance, of plastic material and is sealed in an at least 
air-tight and preferably also vapor-tight manner in said 
covering 10. An outer wall element 15 which, of 
course, is larger than the smaller inner wall element 
with its covering 10 is cast around the latter and serves 
to impart to the resulting composite wall element the 
required bearing or breaking as well as compressive 
strength. 
The covering 10 is coated at its inner surface with a 

foil 4 of aluminum or of plastic material having alumi 
num vapor-deposited on both of its faces in order to en 
sure vapor-tight sealing. Plates, sheets, or boards 1, 2, 
and 3 made, for instance, of hardened plastic foam, 
cardboard, wood, plastic material or the like are in 
serted all around into the covering 10 so as to impart 
the desired shape and rigidity to all the inner faces of 
said covering 10. The inner faces of said plates 1, 2, and 
3 are also reflecting towards the inner cavity or cham 
ber of the wall element formed by them due to the re 
flecting foils 4 b provided thereon. 
The inner hollow space of the inner smaller wall ele 

ment is subdivided by the provision of another reflect 
ing foil 4 c in the middle of said space. Said foil 4 c has 
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perforations 4 a which permit exchange and passage of 
dry air therethrough, if necessary. On both sides of this 
intermediate reflective foil 4 c there are inserted 
honeycomb-like, preferably pressure resistant support 
ing and spacer means 5 and 6, for instance, of hardened 
cardboard or plastic material. Thus radiation and gas or 
air chambers with their dry gas or air content being at 
rest are formed. The walls of these honeycomb struc 
tures are arranged vertically upon the reflective foils 4 
b and 4 c. They may also be perforated so as to permit 
replacement and/or renewal of the drying gas or air. 

If the thickness of the honeycomb plates 5 and 6 is 
between 5 mm. and 10 mm., gas or air convection due 

55 

60 

65 

to variations in the temperature cannot take place in 
the chambers. The honeycomb structures can also be 

6 
reflective. In place of honeycomb-like structures, there 
can also be interposed between the separating foil 4 c 
and the reflective foils 4 b perforated or otherwise 
punched out hardened foam plates or the like which 
serve as chamber-forming supporting and spacer 
means 5 and 6. If covering 10 is constructed as a pres 
sure resistant box, for instance, of plastic material, it is 
usually sufficient to stretch or otherwise arrange the re 
flecting foils or reflecting plates at a distance of about 
10 mm. from each other. 
A tube or pipe 7, preferably a square tube or pipe of 

plastic material with perforations 7 a. at its lower part 
is provided in the upper part of the inner wall element. 
U-shaped sieve 8 upon which a hygroscopic agent 9, for 
instance, calcium chloride is placed, is inserted into 
said tube 7 as a precautionary measure so as to ensure 
with certainty dryness of the gas or air enclosed in the 
hollow space or chambers of the inner wall element. 
By the term “dry gas' or “dry air' as used in the 

specification and in the claims annexed hereto, there is 
understood a gas or air which has been dried to such an 
extent that the degree of saturation with relative hu 
midity will never be attained. 
The outer supporting wall element 15 cast or other 

wise firmly placed around the inner, smaller, insulating 
wall element comprising structures 1, 2, and 3 and cov 
ering 10 can consist of the most suitable structural ma 
terial adapted to the desired purpose, for instance, of 
concrete. By casting the outer wall element around the 
inner wall element and thus completely enclosing the 
latter, air- and vapor-tight sealing of the inner wall ele 
ment is additionally secured. Suitable additives can be 
admixed to the structural material forming the outer 
wall element for further improving the air- and vapor 
tight seal of the inner wall element. As a result of pro 
viding such a multiple enclosure and sealing of the 
inner wall element the dry gas or air present therein re 
mains in the dry state for an unlimited period of time. 

It may, however, be desired to connect the inner wall 
element with an air drying device. For this purpose 
pipes 16 which are fitted in vapor-tight manner, extend 
from the outer wall element into the inner wall element 
and extend, for instance, via replaceable air drying de 
vices 17 through pipes 18 provided with valves 19 out 
of the outer wall element 15. In this way it is possible 
subsequently to renew the air in the hollow space of the 
inner wall element if required. 

Furthermore, all inner wall elements can be con 
nected via pipe connections and manifolds with an air 
pump and circulation of dry air can be effected from 
time to time. For this purpose it is advisable to provide, 
for instance, the honeycomb-like and other supporting 
and spacer means with holes for the circulation of air. 

FIG. 1, furthermore, shows two-part connecting and 
securing anchoring means 1 and 12 which can be 
joined by screwing said parts and 12 together. These 
anchoring means are provided with pressure transmit 
ting disks 14. Said disks 4 transmit the pressure from 
one of the walls 15 to the other wall 15 which is parallel 
opposed thereto and thus serve for increasing the com 
pression or crushing strength of the composite wall ele 
ment. 

Preferably those places of the inner insulating wall 
element 10 through which the anchoring means 11 and 
12 pass, are provided with corresponding borings or 
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bore holes before inserting the anchoring means. The 
anchoring means parts 11 and 12 are inserted from 
both sides through said holes and are fit into one an 
other. Part 12 is provided with screw thread 13 and 
part 11 with its corresponding internal thread 13 a and 
both parts 11 and 12 are screwed together. The outer 
wall element is cast around the inner wall element. 
Disks 14 are arranged so that they vapor-tightly seal the 
holes in covering or box. 10 and, as stated above, serve 
for pressure transmission by suitable attachment to an 
choring means 11 and 12. 
Improved pressure resistance is also achieved in a 

similar manner when using covering plates as described 
hereinafter in FIGS. 2 to 5 whereby corresponding re 
cesses are provided in said cover plates. 
FIGS. 2 to 5 show in cross-sectional view various em 

bodiments of wall elements according to this invention. 

FIG. 2 shows a preferred outer wall shell 21 with hol 
low space 22 which is vapor-tightly sealed on its inner 
sides, for instance, by aluminum foils 24 a and a multi 
layer plastic foils 24 b, thereby avoiding formation of 
heatbridges. Inner, air-filled or evacuated wall element 
23 which is covered all around in vapor-tight manner 
is placed on spacer ledges 25 into said shell 21. Space 
22 is then filled by pouring or foaming with a suitable 
building material 26. In this way vapor-tight sealing of 
the inner wall element is assured, the insulating effect 
with respect to temperature changes and sound trans 
mission is improved, and the load-bearing and com 
pressive strength of the outer wall element 21 is in 
creased. Changes in pressure in the inner wall element 
caused by variations in temperature, are without effect 
on the outer wall element. 
The outer wall element also includes cover wall 27 

directed towards the inside, for instance, a plaster 
board or concrete slab. Towards the inner wall element 
it bears a vapor-tight coating 28, as a result of which 
the hollow space 22 is sealed in a vapor-tight manner 
all around. 
To reduce heat conduction between wall shell 21 and 

cover wall 27, an insulating strip or band 20 consisting, 
for instance, of foamed plastic, such as rigid cellular 
polymers, glass fibers, rubber, or the like, or combina 
tions of such insulating materials, is peripherally inter 
posed in an air- and vapor-tight manner. 
FIG. 3 shows a variant of the insulating wall element 

of FIG. 2. In this case the wall shell 21 of FIG. 2 is made 
of two parts and consists of a peripheral bearing and 
supporting frame 21 a and a front or facade plate 21 b 
which closes this frame off towards the outside. The 
cover plate or board 27 a arranged towards the inside 
of the building is inserted into the peripheral frame 21 
C. 

Preferably the vapor-tightly sealed hollow space 22 
is filled with dry air, for instance, by introducing 
therein hygroscopic agents such as calcium chloride. 
The inner insulating element 23 is arranged either sus 
pended or fixed between spacing ledges, strips, or bars 
25 in a pressureless manner. The inner walls of the hol 
low space 22 as well as the covering 23 a of the inner 
insulating element 23 are coated with reflective layers 
and the space between the horizontally extending spac 
ing ledges, strips, or bars 25, said space having a depth 
of about 10 mm., is subdivided into numerous shallow 
radiation chambers. The ledges, strips, or bars 25 can 
be omitted and the hollow space 22 can be filled, for 
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8 
instance, with plastic foam plates which are preferably 
coated on both sides with metal foils and which form 
an air- and vapor-tight box-like structure after insertion 
of the insulating element 23 and 23 a. To reduce heat 
conduction between front or face plate 21 b and sup 
porting frame 21 a a peripherally arranged insulating 
strip or band 20, as in FIG. 2, is air- and vapor-tightly 
interposed. 

If chamber-forming honeycombs are provided as 
spacing means in the insulating element 23 (see for in 
stance, FIG. 1, parts 5 and 6), their heat conductivity 
can be considerably reduced by cutting jagged notches 
or recesses into the webs or bridges of the honeycombs 
so that there is only pointwise contact between the 
chambers. Due to the pressureless embedding of the 
insulating element 23, 23 a into the cavity 22 the 
contact of all the parts of the wall element which causes 
heat conduction is reduced to a minimum. Another 
means of reducing heat conduction consists in applying 
a slight positive pressure of the dry air in the insulating 
element 23 which advantageously prevents contact of 
the parts of the wall element. 

FIG. 4 shows another embodiment of the present in 
vention providing a peripheral supporting frame 21 a 
and therewithin cover boards 21 c and 27 b inserted 
from both sides. These two cover boards are corru 
gated on their inner sides and are provided with reflec 
tive, vapor-tight coverings 27 c and 21 d, respectively. 
In this way radiation spaces 31 are formed radiating 
towards the inner wall element 23 which also carries a 
reflective, vapor-tight covering on its outer surfaces 23 
a. These radiation spaces serve further to increase the 
effectiveness of the heat-cold insulation. These radia 
tion spaces 31 can be provided with dry air as well as 
with compressed air or vacuum via pipe lengths 29 
which extend on both sides of the element 23 into the 
radiation spaces 31 and which bear valves 30. Pipelines 
32 a with valves 33 can also be inserted into the inner 
wall element 23 for ventilating with dry air. 
FIG. 5 shows a variant of FIG. 4. The flexible outer 

coverings 23 a of the wall element 23 can be pressed 
by air pressure via pipe lengths 32 a and 32 b against 
the corrugated inner surfaces 27 c and 21 d of the two 
cover boards 21 c and 27 b. Thus by adapting the flexi 
ble covering 23 a which is reflective on its inner side, 
to the corrugated shape there are produced within the 
wall element corresponding radiation spaces 23 c. 
Inner reflective foils 23 d are provided in the interior 
of the inner insulating wall element 23 as indicated in 
perspective view in FIG. 7 by reflective foils 54. 
FIG. 6 shows in cross-sectional view an air-tight, va 

por-tight inner wall element consisting of two outer in 
sulating boards 41, their inner walls being provided 
with vertically corrugated surfaces 42 which are cov 
ered with reflective foils 43, and of an interposed insu 
lating board 45 provided with horizontally corrugated 
surfaces 44, which surfaces are also covered on both 
sides with reflective foils 46. Between the insulating 
boards 41 and 45 there are clamped vertical reflective 
foils 47 by which the radiation spaces are subdivided. 
The hollow space between the boards 41 is sealed her 
metically on all sides by frame-like peripheral edge 
parts 48 and the joints are also closed in air-tight and 
vapor-tight fashion by the bonding thereon of sealing 
strips 48 a, for instance, of aluminum foils. Hygro 
scopic agents 50 can be provided as a matter of pre 
caution on screens in recesses 49 in said edge strip 48 
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after dry air has been introduced into the radiation 
spaces. In the same way as the inside of the profiled sur 
faces are lined with vapor-tight and preferably metallic 
reflective foils, the surface or outer face of the wall ele 
ment can also be covered on all sides with vapor-tight 
foils, for instance, with metal foils 51, which effect her 
'metical and vapor-tight sealing. 

The boards 41 and frame 48 can consist of any suit 
able material, for instance, rigid plastic foam, corru 
gated cardboard, plastic material, plaster, glass, and the 
like. Hardened corrugated cardboard can be provided 
with a reflective coating, for instance, on all of its parts, 
i.e., on both sides of the corrugations and on both sides 
of the flat intermediate surfaces and the outer surfaces. 

FIG. 7 shows in perspective view and in transverse 
and longitudinal section another type of inner wall ele 
ment consisting of a box-like outer body 52 with vapor 
tight outer covering 51 and inner reflective covering 
53; of reflective foils, reflective boards, panels, and the 
like parts 54 arranged perpendicular thereto at a dis 
tance of about 10 mm., as well as of alternately inter 
secting horizontally and vertically interposed corru 
gated reflective foils or panels 55 and 56 consisting, for 
instance, of plastic material with aluminum applied 
thereto by vapor-deposition. 
Said corrugated reflective foils or panels 55 and 56 

are preferably of such consistency and strength that the 
inner wall element is resistant to compression, indepen 
dently of the strength of the box 52 or of a covering. To 
achieve such consistency and strength, the reflective 
foils and/or panels or boards 53, 54,55, and 56 can be 
connected in any suitable manner with each other, for 
instance, by glueing stapling, or welding, so as to form 
a single unit, similar to a multi-layer corrugated card 
board. The advantage of this arrangement of high-gloss 
reflective elements on both sides is to concentrate an 
extremely high heat-cold insulating capacity onto a 
very small cross-section. There are particularly suitable 
for this purpose plastic foils and plastic boards having 
aluminum vapor-deposited thereon which, although 
highly reflective, does not result in any heat conduc 
tion, despite contact, because the thickness of the layer 
is only about twelve thousandths of a millimeter. 
Such foils and/or flat or shaped highly reflective plas 

tic boards or plates can also be arranged individually, 
for instance, in spacing gaps between two cover walls. 

The flat reflective foils or plastic boards can be omit 
ted and, for instance, merely vertically and horizontally 
intersecting corrugated reflecting means, preferably of 
plastic material can be arranged and grouped together. 

FIG. 8 shows in perspective view a single hollow 
block 61 open towards the top. The right front corner 
of this block is illustrated broken away in order to show 
the hollow space 62. Into this hollow space rectangular 
inner wall elements 63 can be inserted in the same 
manner as described in FIGS. 1 to 6. Said inner wall el 
ements are constructed and composed as described 
hereinbefore. They are only of reduced scale. The 
upper opening of the hollow block can be covered by 
cover plates or by a lid-like cover 64, for instance, of 
plastic. Said cover can be developed recessed in order 
to receive the building material bonding it to the next 
block. 
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Pipe lengths 65 for evacuating the hollow space 62 or 

for filling it with or exchanging dry gas or air can also 
be provided in the same manner as in the previously de 
scribed wall elements. 

FIG. 9 is a schematic section through composite wall 
elements 21 a according to the present invention, said 
wall elements forming the walls of a multi-storied build 
ing. These wall elements are connected to an air pump 
P, an air filter device S, a volume equalization device 
V, an air drying device T, adjustable inlet valves 71 and 
71 a, and outlet valve 72. into each wall element there 
extends a transverse pipe line 32 a extending from a 
common feed-line 73 which conducts the air into the 
lower part of each composite wall element after it has 
been drawn in by pump P, filtered, and dried. In this 
way the lighter, moist air collected in the upper part of 
each wall element is forced via upper transverse pipe 
lines 32 b into an air discharge pipe 74 and escapes 
towards the outside through the adjustable outlet valve 
72. Depending on the adjustment of the valves, any de 
sired pressure can be imparted to the dry air in the wall 
elements. Said pressure can be maintained by the pro 
vision of intermediate valve 71 a. 

If filter and drying devices with an adjustable inlet 
valve are arranged at the upper end of pipe 74, then the 
pump remaining at the bottom can draw fresh dry air. 
into the wall elements and force the moist air outwards 
through an adjustable outlet valve. 
Depending on the adjustment of the valves, any de 

sired vacuum can be produced when proceeding in this 
ac. 

If the upper inlet valve is omitted and if the atmo 
spheric air thus has free access through the filter and 
the drying devices, then the pressure in the hollow 
space of the wall element is at all times the same as the 
atmospheric pressure. That the air in the wall element 
remains continuously dry is assured by providing the 
drying device. However, when the wall element is in 
open connection with the atmosphere, the volume 
equalization device is dispensed with. . 
On the other hand, if the valves close off the wall ele 

ments from the outside atmosphere, the volume equal 
ization device can actuate a contact switch 76 as soon 
as the movable equalization part V descends in its cas 
ing as a result of a reduction in temperature. The actu 
ated contact switch 76 then actuates the pump. In this 
way the danger of water of condensation forming upon 
a decrease in temperature or an increase in atmo 
spheric pressure is eliminated. As soon as the required 
pressure conditions within the wall element have been 
reestablished, the pump motor, by lifting the movable 
equalization part V, actuates contact switch 77 which 
then again stops the motor. 
The devices according to the present invention are 

suitable for achieving acoustic or acoustic and thermal 
insulation, depending on the selection and combination 
of the materials used in the construction of the wall ele 
ments and their arrangement therein. 
All the features and embodiments of the apparatus 

and method described in the foregoing specification 
and illustrated in the drawings attached thereto and 
their combinations are essential for carrying out this 
invention. 
The terms “casting the outer wall element around the 

inner insulating wall element' or "casting the inner in 
sulating wall element into the outer wall element' or 
the like describe operations whereby, for instance, the 
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outer wall element is prefabricated by casting, for in 
stance, of concrete, inserting the inner insulating wall 
element into the hollow space left within said outer wall 
element, and sealing the hollow space with the inserted 
inner insulating wall element by pouring the concrete 
yielding mixture thereover. It is also possible to insert 
the inner insulating wall element into a concrete form 
so that it is suspended therein and is surrounded on all 
its sides by a free space. The Portland cement-sand or 
-gravel paste is then poured into the free space of the 
concrete form. In both procedures there is produced a 
composite wall element as a combination of pressure 
resistant, outer wall element enclosing the inner insu 
lating wall element. 
However, as it is evident from FIGS. 2 to 5 and 8, it 

is not an essential feature of the present invention that 
the inner insulating wall element is completely en 
closed by casting the outer wall element around the 
same. FIGS. 2 to 5 provide covering plates to seal the 
hollow space with the inner wall element while in FIG. 
8 the inner wall element can be inserted into the hollow 
space without the outer wall element being cast around 
the same. Furthermore, as is illustrated in FIGS. 3 and 
4 an air or gas space can be provided between the inner 
insulating wall element and the outer pressure-resistant 
wall element. 

It may be pointed out that the distance between two 
reflecting surfaces in the composite wall element ac 
cording to the present invention should preferably not 
exceed about 12 mm. because at a greater distance air 
or gas convection within said space will take place. It 
is, however, necessary that the air or gas layer between 
reflecting foils or plates is substantially at rest, i.e., that 
it does not move although the temperature on one side 
of the wall element increases. The most favorable dis 
tance at which the air or gas remains stagnant or non 
flowing, in spite of a considerable heat or temperature 
gradient is a distance of about 5 mm. to about 10 mm. 

I claim: 
1. In a composite wall element for thermal and acous 

tic insulation of walls, ceilings, floors and the like, com 
prising: 

a. an outer wall element, said outer wall element 
being pressure resistant and imparting to the com 
posite wall element the requisite structural strength 
and integrity, 

b. an inner insulating wall element positioned within 
and enclosed by said outer wall element, said inner 
insulating wall element including 
1. an outer continuous covering fitting tightly 
within said outer wall element, said covering 
being provided on its inner surface with means 
for vapor-tight sealing said covering, 

2. first spacer means lining the interior of said cov 
ering and said sealing means to impart the de 
sired shape and rigidity to said covering, the in 
wardly facing surfaces of said spacing means 
being provided with reflecting means which re 
flect toward the inner cavity formed by said 
spacer means, 

3. a reflective foil positioned within said cavity 
and space from said reflecting means, 
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12 
4. a plurality of spaced, second spacer means posi 

tioned on either side of said reflective foil and ex 
tending between said foil and said reflecting 
means, said second spacer means forming radia 
tion chambers, and 

c. passage means communicating the interior of said 
composite element with the exterior thereof 
whereby a supply of air may be admitted to and ex 
hausted from said radiation chambers. 

2. The composite wall element of claim 1, further in 
cluding means for delivering to said inner insulating 
wall element dry air under superatmospheric pressure. 

3. The composite wall element of claim 1, further in 
cluding means for maintaining in said inner insulating 
wall element dry air under subatmospheric pressure. 

4. The composite wall element of claim 1, in which 
said outer wall element is a concrete wall element, and 
said covering is of plastic material. 

5. The composite wall element of claim 4, in which 
the plastic material is a material having admixed 
thereto metallic material. 

6. The composite wall element of claim 1, wherein 
said covering is of plastic material and said means for 
vapor-tight sealing said covering comprises a metallic 
reflective surface coating. 

7. The composite wall element of claim 1, wherein 
said covering is of plastic material and said means for 
vapor-tight sealing said covering comprises a metallic 
reflective foil. 

8. The composite wall element of claim 1, in which 
said covering is produced by immersing said inner wall 
element into liquid plastic material. 

9. The composite wall element of claim 8, in which 
said liquid plastic material has admixed thereto reflec 
tive metal particles. 

10. The composite wall element of claim 1, wherein 
said first spacing means are perforated to permit circu 
lation of air therethrough. 

11. The composite wall element of claim 1, in which 
the composite wall element is additionally provided 
with inlet and outlet pipes and corresponding valves, 
said pipes being inset into the walls of said outer wall 
element and said inner insulating wall element to intro 
duce and replace the atmosphere within said inner in 
sulating wall element. 

12. The composite wall element of claim 1, further 
including anchoring means connecting opposed walls 
of the outer wall element and extending through the 
composite wall element, said anchoring means extend 
ing air-tightly through the inner insulating wall element 
and the opposed parts of the outer wall element so as 
to increase the load-bearing capacity of the composite 
wall element. 

13. The composite wall element of claim 1, in which 
said reflecting means are reflective foils applied to the 
inner surface of said first spacer means. 

14. The composite wall element of claim 1, further 
including means containing a hygroscopic agent posi 
tioned in said inner insulating wall element above said 
radiation chambers to insure dryness of the atmosphere 
therein or circulated therethrough. 
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