United States Patent 19

Vincens

(11 3,757,485
(451 Sept. 11, 1973

[54] LIGHTWEIGHT COMPOSITE BUILDING
CONSTRUCTION '

{751 Inventor: Rene Vincens, Ancourt Par Neuville

Les Dieppe, France

[73] Assignee: Societe d’Etude et de Promotion
d’Entreprises

[22] Filed: Oct. 4, 1971
[21] Appl. No.: 186,188

[52] US. Clreieieieaes 52/731, 52/632, 52/36,
52/238
[ST] Imt. Clo i A47f 5/00
[58] Field of Search...................... 52/730, 731, 732,
52/238, 588, 580, 36, 632

[56] References Cited

UNITED STATES PATENTS
1,360,720 11/1920 Brown............ . ... 52/731
2,082,792 6/1937 Dean..... ... 52/731
2,356,309 8/1944 Garbe ....... .. 52/731
2,589,304 3/1952  Spangler... ... 52/731
2,930,665 . 3/1960 Bandai..........ccoocovvrveeeeanenn. 52/730
FOREIGN PATENTS OR APPLICATIONS

125,748 4/1919  Great Britain.........c.............. 52/730

329,284 4/1958  Switzerland...........c.occoeene. 52/730

Primary Examiner—Frank L. Abbott
Assistant Examiner—Henry E. Raduazo
Attorney—Robert E. Burns et al.

[571] ABSTRACT

Lightweight composite structures, mostly of profiled
sheet metal, comprising a main joist formed from two
outer sheaths interconnected by rigidifying bridges.
Each sheath comprises a web with end flanges, the end
flanges of one sheath being directed towards the
flanges of the other sheath. Each mutually opposed pair
of flanges are spaced apart to provide a slot providing
access to a housing within the joist and defined by the
bridge and the sheaths. The bridges also provide the
means whereby the main joist and other similar joists
and accessories may be interconnected to produce
frameworks, divisions, walls, partitions, ceilings, shelv-
ing, articles of furniture and the like, for industrial and
private use.

14 Claims, 87 Drawing Figures
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LIGHTWEIGHT COMPOSITE BUILDING
CONSTRUCTION

The present invention relates to light-weight compos-
ite structures formed by the combination of standard-
ized elements, structures which concern the building
industry, its fittings and equipment, made of rigid and
semi-rigid materials, to supply composite structures en-
abling homogeneous panels to be produced in the most
widely varying shapes, these panels being themselves
combinable for the purpose of creating homogeneous
assemblies. The light-weight composite structures pro-
duced from the standardized elements according to the
invention may equally well consist of light frames, devi-
sions, partitions, ceilings, false ceilings, walls, fixed or
movable joinery units for building proper, industrial fit-
tings, commercial or private furnishings in general.

In the sphere of construction, buildings, of light
weight and preferably prefabricated, as well as all their
fittings, require materials having the following charac-
teristics: the structures must be rigid, elegant in appear-
ance, as light in weight as possible, economical and
with as few points as possible where the various types
of corrosion can occur, an object which must be
achieved, in particular, by the elimination of welds be-
tween external sections. Furthermore, these structures
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must be capable of being assembled rapidly, to form

panels, at the assembly workshop stage, and the panels
and their accessories must be such that they can as far
as possible be erected immediately on the user’s prem-
ises, by means of rigid connections, without recourse to
screws or bolts, thus facilitating the storage, packing
and transport problems.

For this purpose, one of the first aims of the invention
is to use composite structures formed from elements of
which the manufacture is as simple and as standardized
as possible, these elements being of a modular nature
and preferably making use of the thin-metal profiling
technique, making evident the quality of the surface
treatment undergone by the metals employed and the
dimensional stability of these sections, which do not
have to be welded together. Finally, thanks to the ex-
tremely small number of accessories, the elements can
be stored and transported, causing only a minimum vol-
umetric loss and entailing no risk of corrosion what-
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ever. All the profiled elements and accessories can be .

manufactured continuously and in large quantities, ei-
ther on a regionsl or on a national basis, and thus at
very low cost. "

The elementary profiles which' make up the bearing,
fastening and binding supporting structure, likewise
serve to make up bearing, fastening and binding panels,
of variable sizes and shapes, of which the external and
visible surfaces are functionally and aesthetically coor-
dinated, at the same time enabling assemblies of a ho-
mogeneous and harmonious style and design to be pro-
duced. The panels are also so designed that they can
accommodate removable and/or mobile fittings, such
as doors, drawers or brackets, these fittings being them-
selves produced from elements forming the bearing,
fastenings and binding supporting structure, which can
likewise accommodate or comprise functional and dec-
orative materials in the form of slabs of modular dimen-
sions, thus rendering the assemblies still more attrac-
tive and economical. ’

Thanks to the elimination of the welds on the exter-
nal sections, any desired materials can be used, such as
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prelacquered steel, stainless steel, aluminium or plas-
tics. This use of new materials enables an infinite vari-
ety of ornamental combinations to be obtained by the
different ways in which the materials and colours can
be combined, and by the solely functional combina-
tions obtained by the inclusion of plastics, wood and
fabrics, for example, inter alia for sound-proofing and
heat-insulating purposes.

A further advantage offered by the standardized con-
structional elements forming the light-weight structures
to which the invention relates resides in the fact that,
regarded as essential elements of a structure, they can
be reutilized as essential elements of all the composite
structural combinations required for the purpose in
view, and also closely combined, in order to utilize
them in the optimum manner in each of these cases.

The multi-purpose use of the composite structures to
which this invention relates, as well as their applica-
tions in fittings and furnishings of buildings, show the
proportional and modular character of the dimensions,
since the said structures, among other advantages, en-
able the assemblies to be constructed to be given a cer-
tain minimum weight, combined with the use of very
light sections, even if the material consists of steel, and
alsa make it possible to obtain a certain minimum rigid-
ity, partly thanks to the profiling, which also enables
use to be made of the functional character of the folds
in the metal, and the said limits to be modified by grad-
ually increasing the strength and rigidity of the struc-
tures without thereby altering their external appear-
ance, the assemblies consequently being standardized,
whatever the dimensions of the homogeneous assem-
blies obtained, and particularly in accordance with the
fittings or furnishings adopted as a typical example for
the application of the present invention.

Thus, on the basis of the same modular profiled sec-
tions, the production of a very light assembly of 0.8m
in height, for example, can be considered just as easily
as that of a high assembly, e.g. of 4 metres, without the
need for any alteration to the appearance of these mod-
ular profiled sections, the difference merely occurring
at the level of the core of the composite structure, this
latter being reinforced to a greater or smaller extent ac-
cording to the circumstances of the adaptation re-
quired. _

A further essential object of these structures, which,
owing to the conception on which they are based, have
been termed ‘’light composite structures” throughout
the present description, is both economical and social.
The fact is that they enable small or medium local con-
cerns, only having moderate overheads, and even hav-
ing a limited amount of equipment, space or skilled la-
bour, to construct and produce, close to the users’
premises, definite assemblies in the form of light build-
ings, their fittings and furnishings, with a small number
of rudimentary standardized constructional elements,
defined according to the present invention; they also
enable the said concerns to be more or less competitive
in relation to the current standardized products of large
concerns and also to offer their clientele the possibility
of producing assemblies of exceptional dimensions
from the same standardized elements, of very high
quality, at a cost almost as low as that of mass products
of more limited presentation and dimensions.

To sum up, the multi-purpose utilization of the basic
units is rendered possible by the invention, which con-
sists:
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a. of bearing composite structures proper;

b. of intermediate and low connections, of the fasten-
ing and binding, aiso of the squaring type, between
the said original composite structures, the said con-
nections likewise based on rudimentary standard-
ized constructional elements forming the bearing
supporting structures;

c. vertical, horizontal, lateral, fixed or mobile walls,
adaptable to the aforementioned composite struc-
tures, and consisting, in their main parts, of stan-
dardized elements constituting the said composite
structures of (a) and (b).

To these constituent elements, needless to say, it is
possible to add complementary fillings of different di-
mensions but of a strictly similar design, in order to
maintain the homogeneity and the design of the entire
system. Any complementary and standard filling, how-
ever, could be adopted on the basis of other materials
not mentioned.

The production of standardized elements by profil-
ing, in order to obtain a rigid structure of use in the
manufacture of furniture or in the construction build-
ings; is obviously very well known, and existing prior
art in this sphere is extensive.

For example, use is currently made of metallic ele-
ments, but these latter suffer from the drawback of
consisting of comparatively thick sheet metal, to ensure
the desired strength, in the various applications. These
elements and consequently the structures produced
from there are of considerable weight. In the present
case, thanks to the original method of assembly accord-
ing to the invention, and also to the special cross sec-
tion presented by the various composite joists, the prin-
cipal and the secondary one, use is made of thin metal
elements, since the sheet metal of which they consist
generally measures four to five tenths of a millimetre;
the special way in which the various standardized ele-
ments fit into one another, according to the present in-
vention, enables excellent physical characteristics to be
obtained, particularly as regards strength.

Now that plastic materials are available, all possible
profiled shaped can be considered, owing to the main
characteristic of the said materials, i.e., the fact that
they can be extruded. In actual fact, however, plastics
are only of advantage for small items in which problems
of shaping play an important part, but their use cannot
be seriously considered in simple profiling operations
for which metal, of equivalent strength, costs less; the
fact is that, assuming equal strength, plastics of two or
three mm in thickness are required to replace steel
plates of only three to four tenths of an mm in thick-
ness, a circumstances which is by no means in favour
of plastic. S

In conclusion, assemblies according to the invention
can in theory be produced on the basis of profiled sec-
tions obtained by the extrusion of a plastic material, but
these sections would not have the required physical
characteristics or else would prove far too expensive;
within the framework of the present invention, there-
fore, use is made of metallic profiled sections of a
thickness substantially equal to four or five tenths, for
a large number of applications, and the said sections,
if it proves necessary, can be assembled more firmly by
means of adhesives, the setting and even the welding
process (as in the case of galvanized steel). In some
cases, for reasons of economy or simplification, one or
more parts of the said profiled section can be obtained
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on the basis of a plastic material, provided the demands
made on the said parts where their physical properties
are concerned are very moderate.

Among the best known previous techniques and simi-
lar partial applications, some of the said techniques ne-
cessitate cuts in slabs of material or profiled sections,
the said plates and profiles being assembled by welding
when they are of metal. A feature common to these
techniques is that after the preparation of the elements
or assembled articles of furniture they are given a sur-
face finish, which in the nature of things necessitates
considerable investments and the setting up of large
factories. The fact remains, however, that the sheath-
ings obtained with these latter techniques are mediocre
from the point of view of quality, or else very expen-
sive, and sometimes very difficult to produce.

Closed tubular profiies are also known, intercon-
nected by means of standard angular parts, which may
or may not be visible; this technique preciudes the
treatment of the surfaces by the continuous beit system
and does not enable binding and squaring panels to be
produced, an important characteristic of the composite
structures produced by the present invention. (French
Pat. Nos. 1,561,389 and 1,561,562 illustrate this previ-
ous technique).

A common application, which is, in fact, extremely
usual in Europe, consists of the use, for furniture, of a
framework in the form of drawn joists of a luminium,
which are either quadrangular or octagonal, forming on
each surface {1's - or dovetails, to which, by means of
screws or bolts, initial devices can be affixed for an-
gle(L) connections. These units may or may not fit the
hollow retaining part in the joists. A common feature
of all these latter is a not easily modifiable appearance
and the fact that they are not designed to form homoge-
neous paneis from which it is possible to produce, when
desired, not only joists but also walls and shelves etc.,
which can be interconnected without either screws or
bolts. Furthermore, for a certain particular modular
type, these joists are either too heavy or too light, ac-
cording to their purpose.

Among the large number of types of shelf at present
in existence, some consist of more or less perforated
uprights, which necessitate, owing to the weakening
caused by these holes, the use of steel of about 2-5 mm
in thickness, while others consist of solid uprights of a
certain width, necessitating the use of steel of eight to
15 tenths of an mm in thickness. In both cases, whether
the units are solid or hollowed out, the uprights are not
designed to form panels which can be combined with
one another longitudinally and thus varied in width.
These shelf uprights are generally rectangular, while
the invention enables homogeneous, combinable pan-
els to be constructed of which the base can be of a dif-
ferent width from that of the central zone, which itself
differs in width from the top. Furthermore, the shelf
systems are characterized by connections which pre-
vent them from being suitable, for example, for a living
room, whereas the invention, thanks to the aestheti-
cally satisfactory invisible nature of its rigid and eco-
nomical connections, can fit conveniently into a living
room without being thereby rendered unsuitable for in-
dustrial use. Finally, the invention gives preference to
the use of profiled external plates of a thickness of
4-5/10 mm, the economy of which could not easily be
surpassed. This invention, of which certain elements
can form a shelf system, is thus more similar to a kind
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of metal cabinet-making system for industrial purposes,
thanks to the possibility of including standard profiled
sections, of varied colours and with ornamental sheath-
ing, thus differing completely from the known indus-
trial shelf systems.

Existing prior art can be advantageously completed
by a study of the following main patents:

Brit. Pat. No. 125,748 describes a joist consisting of
two parallel longitudinal castellated channel-sections,
symmetrical and back to back, necessarily intercon-
nected by welding, riveting or bolting along the central
web of these profiles. These joints, however con-
structed (e.g. two U-sections with a concave web with
turned flanges, or two C-sections placed back to back
with a tubular bridging), are not provided, on a level
with the flanges of the section, with any retaining
means, so that between the extremities of these profiled
sections, face to face, it is impossible for devices consti-
tuting an initial basis for orthogonal connections to be
rigidly locked in position. Furthermore, the joists thus
formed are unaesthetic, as the sections and bridges(-
stuts) are completely visible; their use thus cannot be
considered for a high-quality article of furniture, in
which every joist and every panel consisting of ele-
ments similar to the joist must have an impeccable fin-
ish. In conclusion, particularly owing to the impossibil-
ity of considering orthogonal lateral connections based
on the struts of the joist, the latter must be regarded as
a unit having an unfortunate passivity, so that it can
under no circumstances consitutute a composite struc-
ture for the construction of fittings and furniture in the
building industry.

Brit. Pat. No. 381,771 describes an assembly of
S-channels arranged face to face, for the production of
a joist which similarly lacks the aesthetic and techno-
logical advantages of the present invention. The C-
sheaths are assembled by means of a totally internal
connection piece taking the form of a very thin light-
weight strut, which thus cannot serve as an efficient
base for squaring-connections. The resulting joist con-
sists of continuous profiles describing an enclosed
space, inaccessible from outside and not allowing of
any other cooperation than that obtained by means of
screws, bolts, gudgeons etc. Finally, the continuous
sheaths, mainly of metalqare necessarily of consider-
able thickness, in order to give the joist as a whole a
sufficient rigidity over its entire length, the said joist
having no internal stiffener, since the struts are too thin
to fulfil this purpose. .

Brit. Pat. No. 636,517 describes a joist produced by
assembling two C-sections face to face, similarly to the
method of assembly mentioned in the preceding para-
graph. In this case the continuous external sheaths are
interconnected by a likewise continuous central core
which delimits, between the extremities of the sheaths,
two symmetrical longitudinal housings, but since no
longitudinal cavity freely accessible from outside the
joist is set back from each space, it is impossible to pro-
vide perpendicular or parallel connections between
two joists. Each joist claimed in the present patent is
solely designed to accommodate a furnishing wall (fur-
niture panel) in each of its longitudinal spaces; no lat-
eral extension at the same level as the joist is feasible;
finally, it suffers from the drawback that the assembly
of a joist and of a wall introduced into a space therein
can only be effected with screws and bolts, since this
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joist, like the others mentioned, has no retaining device
and is absolutely passive.

French Pat. No. 1,285,261 describes a joist produced
by assembling cast aluminium profiled sections pro-
vided with longitudinal racks. Here again, owing to the
inaccessibility of the core of the joist, it is impossible to
define squaring-connections at any level, and the
unions between the joists become impossible except at
the top and bottom ends. Furthermore, the locking sys-
tems of the unions are complex, as they are based on
the use of screws, nuts and gudgeons. All along the
joist, both the external sheaths and the core are unin-
terrupted, so that each joist is heavy. Finally, unlike the
assembly produced by the present invention, the core
only functions as an internal stiffening device for the
sheaths and plays no part in the orthogonal lateral con-
nections.

Finally, French Pat. No. 1,381,274 describes a qua-
drangular column obtained by the interconnection of
two castellated profiled sections at the level of their
webs, and to this extent it resembles the joist covered
by Brit. Pat. No. 1,257,481. The fact is that the profiled
sections are welded together by their webs and do not
comprise any retaining flanges enabling any other joist,
whether parallel or orthogonal, to be fixed. Articles of
furniture produced from such joists do not fulfil the
aesthetic requirements of the present invention, since
the castellated profiles, and the dovetails included
therein, are totally visible, and this could not form an
article of furniture of impeccable finish. The joist in
U.S. Pat. No. 1,381,274, furthermore, does not have
the property of modifying its resistance in accordance
with a certain standard, since, being continuous, it is of
the same thickness from one end to the other; neither
does it enable the density to be varied along the joist.
In the corners of the structure, free accessibility to the
spaces provided between two profiled sections is ren-
dered impossible by the presence of lateral connection
devices; free accessibility, when provided in other parts
of the joist, is at all events limited to the use of the
dovetail and of the longitudinal space of the castellated
profile, mainly to enable wooden panels to be intro-
duced. The connections in themselves are fairly com-
plex, since most of them are provided by means of
screws, gudgeons and even jacks. To conclude, the sole
purpose of a joist of this kind is to construct a homoge-
neous panel in which the profiled sections used for the
said joist are at the same time the elements of which the
panels consist. Taken as a whole, the purpose served by
the said patent is-only part of that served by the present

-invention, which is of a general nature and applicable

to all buildings and their fittings.

Among the numerous advantages of the construction
to which the present invention relates, particular men-
tion may be made of the following:

— constant free access to the longitudinal housings,
even in the corners of the structure, whether in a panel
or a joist or from one panel to another or from one joist
to another;

— external sheaths covering each joist, creating an
aesthetic uniformity and at the same time establishing
the minimum rigidity for materials of small dimensions;

— the assembly of the sheaths to the central core is
provided without screws, bolts or welding, so that the
sheaths on the one hand and the stiffening cores on the
other are rendered totally independent. Consequently,
and whatever the material used, since there is no longer
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any limit, the only study required for the material re-
lates to sufficient rigidity and mechanical strength, and
this in no way prevents each joist and each panel from
constituting an assembly nevertheless remaining en-
tirely homogeneous.

— the presence of sheaths renders the central core,
provided in the form of a bridging, and the orthogonal
connecting elements, absolutely invisible;

— the stiffening core may, if required, form a swuar-
ing-base towards all sides, in the plane perpendicular to
the axis of the joist;

— all the visible surfaces are aesthetically accept-
able: the system defines two plane surfaces prolonged
by the continuous webs of thw two external sheaths,
and two continuous and even longitudinal spaces be-
tween the extremities of the said sheaths;

— the core of the joist is non-continuous, and this re-
duces the weight of the latter in addition to enabling
the density to be varied in the longitudinal direction,
which is in accordance with the main technological
purpose of the invention. The special cut presented by
the central core renders the joist very rigid but at the
same time very light in weight, and extremely thin and
light material can be used for the said joist. According
to circumstances and the central core used, the
strength and rigidity of each joist can be varied, zone
by zone, in accordance with the needs arising;

— the light composite joists thus constructed enable
a great variety of articles of furniture to be assembled,
and conversely, the said articles can be dismantled
without loss of time, either to reconstruct an exact
model of the article of furniture required or to convey
the material to premises where the initial article of fur-
niture can be re-assembled without difficulty. Transfor-
mations of articles of furniture, particularly extensions
thereto, are effected in accordance with the user’s
exact requirements, owing to the easy method of as-
sembly;

— owing to the standardization and ease of assembly,
any town or city can have, on the spot, an assembly
workshop equivalent to a factory.

According to the main characteristic of the inven-
tion, a light-weight composite structure, formed by the
combination of standardized metallic elements and
possibly including at least one part made of a plastic
material, the said elements being themselves homoge-
neous and combinable, the said structure being in-
tended for building construction and for the relevant
fittings and furnishings, is characterized by the fact that
it comprises at least one main composite joist consist-
ing of two external parallel sheaths, each comprising a
central web and two flanges constituting projecting re-
taining devices and arranged face to face in such a
manner that their projections are directed towards one
another, while independent elements, acting as stiffen-
ers for the sheaths and constructed as initial bridges of
variable length, spaced out from one another in the lon-
gitudinal direction, function as symmetrical struts for
the said sheaths, in such a way that they delimit, be-
tween each pair of mutually opposite projections, a
functionally and aesthetically satisfactory longitudinal
space, of regular width, the first two bridges delimiting
two longitudinal housings between the external
sheaths, each positioned to the rear of each space, in
such a way that each housing is freely accessible from
outside the said joist, each bridge being also capable of
constituting a squaring-connection, in a plane perpen-
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dicular to the axis of the main joist, with a second joist.

According to a second characteristic, the light-
weight composite structure comprises, in combination
with at least one main joist, a secondary composite
joist, parallel and complementary to the main joist,
consisting of two parallel external profiled sections ar-
ranged face to face and each having a central web, sub-
stantially flat, contacting the plane of the external
sheath of the main joist and two marginal retaining
flanges, the gap between the pairs of flanges opposite
the said profiles being at least equal to the said space,
while second bridges of variable length, spaced out
from one another in the longitudinal direction symmet-
rically strut the sad profiles, the said second bridges
each comprising a central web provided, beyond each
web of the profiles, two flexible symmetrical longitudi-
nal returns, gripping the extremities of the marginal re-
taining flanges of the two external profiles, introduced
longitudinally into one of the two housings of the main
joist, the flanges of the external profiles being gripped
between two projecting retaining devices opposite the
external sheaths of the main joist, each second bridge
being also capabie of forming a squaring-connection.

A description will be given hereunder, by way of an
example, without any limitative effect, of various ways
in which the present invention can be designed and
constructed, by reference to the accompanying draw-
ings, wherein:

FIGS. 1a and 1b are views in perspective, showing ex-
amples of models of furniture constructed with com-
posite structures in accordance with the invention.

FIG. 2 is a view in cross section of the preferred main
joist for the invention.

FIG. 3 is a cross section through a variant of the main
joist shown in FIG. 2, in which said variant the flanges
forming the projecting retaining devices are con-
structed in the form of flanges possessing longitudinal
ribs.

FIG. 4 is a cross section through a version of the main
Jjoist in which each projecting retaining device takes the
form of one single squaring flange which is thin by com-
parison with the web of the external sheath.

FIG. § is a view, in perspective, of a main joist in
which the internal strut consists of two lateral clamps
of a C profile, interconnected by means of a tubular
quqdrangular enclosure.

FIG. 6 is a cross section through a variant of the main
joist shown in FIG. §.

FIGS. 7 and 8 are a view in perspective and in profile,
respectively, of a main joist, in which the internal strut
consists of 4 U-channels themselves defining the tubu-
lar central enclosure.

FIG. 9 is a view, in perspective, of a variant of the
main joist of FIG. 7.

FIGS. 10a and 10b are views, in perspective, of an ex-
ternal sheath of the main joist along which the two pos-
sible contructional versions of the bridging struts are
arranged modularly.

FIG. 11 is a view of the extremity cross section of an
assembly of main and secondary joists, in which assem-
bly the main joist, situated at the top, is the preferred
constructional version of the present invention.

FIG. 12 is a cross section of a main joist of which the
internal strut is solid.

FIG. 13 is a cross section of a variant of the joist of
FIG. 12, in which variant the strut, constructed as a jux-
taposition of U-channels, is substantially solid.



3,757,485

9

FIG. 14 is a cross section of a main joist of which the
two external sheaths are strutted by two castellated
profiled sections with a rectangular central zone, the
said profiled being connected together back to back.

FIG. 15 is a view, in perspective, of a main joist in
which the two external sheaths are interconnected by
means of two castellated profiled sections with a trape-
zoidal central zone, the said castellated profiles being
combined with each other back to back by means of an
intermediate connecting piece.

FIG. 16 is a cross section of the joist of FIG. 15, in
which the connection piece for the two castellated pro-
filed sections consists of a piece with four hooks.

FIG. 17 is a cross section of a variant of FIG. 16, in
which variant the connection between the two castel-
lated profiled sections is provided by means of two
pieces, each with two hooks, and placed back to back.

FIG. 18 is a view in perspective, and distorted, of an
orthogonal connection of the “‘squaring” type between
a main joist and a parallel secondary joist, on the one
hand, and a second orthogonal main joist, on the other.

FIG. 19 is a view, in perspective, of a variant of the
main joist of FIG. 14, in which the internal strut sub-
stantially consists of two castelled profiled sections
with a rectangular central zone.

FIG. 20 is a view, in perspective, of the assembly of
a secondary joist.

FIG. 21 is a view, in perspective, showing the assem-
bly, firstly, of a first secondary joist on an orthogonal
first main joist, and then of a secondary secondary joist
on a parallel second main joist.

FIG. 22 is a view, in perspective, showing the assem-
bly of a secondary joist and of a parallel main joist, of
which assembly the extremity section if identical to that
illustrated at the top of the assembly shown in FIG. 11.

FIG. 23 is a variant of the external profile of the sec-
ondary joist in which the web is perforated.

FIG. 24 is a second variant of the external profile of
the secondary joist in which the web on this occasion
is solid.

FIG. 25 is a view, in perspective, of an assembly of
a number of main and secondary joists, in which are
shown: a paralle! squaring-connection between a first
main joist and a secondary joist, an orthogonal squaring
connection between a first and a second main joist, a
perpendicular orthogonal connection between a sec-
ond and a third main joist.

FIGS. 26-31 are views, in perspective, of angles en-
abling squaring orthogonal connections to be obtained
between at least two main joists.

FIG. 32 is a view, in perspective, and *‘exploded,” of
an orthogonal connection of the “squaring” type.

FIGS. 33 and 34 are views, in perspective, of a con-
necting angle, of the T and X type respectively, en-
abling orthogonal connections of the *“perpendicular”
type to be obtained.

FIG. 35 is a view, in perspective, of an alternative
version of the angle shown in FIGS. 33 and 34, for a
“perpendicular” connection.

FIG. 36 is a view, in perspective, and partly “ex-
ploded,” of an assembly of main joists, in which an al-
ternative version of the “perpendicular” connecting
angle is used for an assembly system of this kind.

FIG. 37 is a view, in perspective, of an angle for the
production of a ‘““lateral” orthogonal connection.

FIG. 38 is a view, in perspective, of a variant of the
said angle.

10

5

20

25

30

35

40

45

50

55

60

10

FIGS. 39 and 40 are views, in perspective, and dis-
torted, of an assembly between main joists, of the *lat-
eral connection” type.

FIG. 41 is a cross section of the assembly shown in
FIG. 39.

FIG. 42 is a view, in perspective, of an assembly of
parallel juxtaposed composite joists, this assembly
being locked at its free transversal end by means of a
“half-covering bonnet.”

FIG. 43 represents a piece enabling two parallel main
joists to be placed edge to edge.

FIG. 44 is a view of a piece for the locking of the
‘*half-covering bonnet” used in FIG. 42.

FIG.45q is a view, in perspective, of an assembly sim-
ilar to that of FIG. 42, this assembly being locked at its
free transversal extremity by means of a ‘“‘total-
covering bonnet.”

FIG. 45b is a view, in perspective, of the assembly of
FIG. 45q, in which the locking bonnet is applied to the
juxtaposed joists, the said bonnet being itself blocked
by means of the locking piece shown in FIG. 44.

FIG. 46 represents a lateral gripping piece, with a
right angle, on a main joist.

FIG. 47 is a view, in perspective, of two connecting
pieces with two hooks, each suitable for the connection
of two castellated profiled sections having a trapezoidal
central zone, the said connecting pieces being them-
selves combined by means of struts of considerable
thickness.

FIG. 48 is an end cross section of an assembly of par-
allel juxtaposed composite joists, with the view to the
production of a wall. )

FIG. 49 is a schematic diagram of the assembly of
straight C-shaped cross section, for the production of
a wall.

FIGS. 50~53 are alternative versions of walls.

FIG. 54 is a cross section of a single-surface shelf.

FIG. 55§ is a cross section of a shelf forming an alter-
native version of that shown in FIG. 54.

FIG. 56 is a version of the method of assembly for the
extremity. .

FIG. 57 is a cross section through a ceiling or false
ceiling. ‘

FIG. 58 represents a horizontal shelf.

FIG. §9 represents a single-surface shelf.

FIG. 60 illustrates various versions of show cases,
shop furniture or show windows.

FIG. 61 represents an independent panel.

FIGS. 62-64 illustrate various versions of parts for
attaching a wall to main composite joists in the corners
of the composite structure according to the invention.

FIG. 65 shows one of the possible constructions
based on joists and assemblies according to the inven-
tion.

FIG. 65a is a distorted and exploded view, in perspec-
tive, of a parallel squaring connection between a main
joist and a secondary joist.

FIG. 66 is a plan view of an assembly between three
main joists according to the “squaring” version.

FIG. 67 id a plan view of a ‘‘squaring” assembly be-
tween four main joists.

FIG. 68 is a combination of a single wall with a dou-
ble wall.

FIG. 69 illustrates the non-continuity along one and
the same main joist.

FIGS. 70 and 71 are plan views of assemblies of the
“perpendicular” versions.
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FIG. 72 shows all the profiled sections and accesso-
ries indispensable to the construction of the composite
structures according to the invention, for the standard-
ized applications.

FIG. 73 is an orthogonal connecting piece between
a first complete main joist and a second orthogonal
main joist (one half).

FIG. 74 is a cross section through an alternative ver-
sion of an internal strue between two. external sheaths
of a main joit.

FIG. 75 is a view of an angular cap of a cap structure
with a ribbed return. :

FIG. 76 is a view, in perspective, showing the inter-
connection of two orthogonal main joists, by the com-
bination of two castellated profiled sections, taken
from each of the two joists respectively and placed or-
thogonally at least against a part of the web of each.

FIGS. 77-80 are constructional variants of bridges
strutting two external sheaths of a main joist.

FIG. 81 is a cross section of a mixed “panel-and-
joist™ assembly.

FIG. 82 is a cross section through a variant of the
main joist, in which the two external sheaths are situ-
ated at different levels. '

FIG. 83 is a view, in perspective, and distorted, of a
quadrangular main composite joist, consisting of the
connection of four identical C-channels, the web of
each being turned over at 90° towards the outside,
along its longitudinal axis of symmetry, which said joist
defines, along each of its four faces, a housing set off
from a regular longitudinal space, the four spaces being
situated 90° apart from one another.

According to the invention, a homogeneous light-
weight structure is formed of profiled joists and is com-
posite from the web to the external sheaths, from one
end cross section to the other. This structure is mainly
of metal but may perhaps include one or more parts of
plastic; the structure is also a bearing, fastening, squar-
ing and binding structure, since arms, clips and even
similar profiled joists may be fixed inside the said struc-
ture, these connections being totally invisible and pro-
vided without screws or bolts, to form the desired fit-
ting or article of furniture or joinery. All the squaring
connections, intended, for example, for the production
of a panel, to be combined longitudinally with another
panel, will preserve, at all their corners, both internal
and external, free access from the internal longitudinal
housings of the main joist.

This composite structure thus consists of two essen-
tial elements complementary to each other: a main
composite joist 1 and a secondary composite joist 2. In
FIG. 11, in particular, a main joist is illustrated in the
central part, forming an assembly and mixture of possi-
ble constructions, which are also defined one by one in
other attached diagrams, while a main joist situated in
the upper part of the structure shown in FIG. 11 consti-
tutes the preferred version, which as such will be re-
garded as the typical main joist throughout the rest of
the description and other relevant illustrations accom-
panying it, although this characteristic will not thereby
be limitative.

The main joist, bearing and combinable in every di-
rection, consists of two parallel external sheaths 3 and
4, of C-shaped straight cross section, arranged face to
face in such a manner that their flanges, 5§ and 6 respec-
tively, comprise or constitute longitudinal projecting
retaining devices, directed towards one another. The
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web of each external sheath is either flat (extreme joist
in FIG. 11) or of broken and distorted shape (middle
joist in FIG. 11); thus, any curves included in the webs
7 of the sheaths 3 and 4 are either symmetrical in rela-
tion to the longitudinal plane of symmetry 18 between
the said sheaths, or complementary at 8 and 9, as
shown in FIG. 11, in order to enable the units to be fit-
ted into one another if necessary.

The longitudinal retaining projections 5 and 6 may be
produced in the form of flanges or ribs, the following
thus being constructed:

— a single flange 10 inclined at an angle of less than

90° in relation to the web 7(FIG. 4);

— an intermediate flange 11 perpendicular to the
web 7 and itself prolonged from an end flange 12
likewise perpendicular to the intermediate flange
11(see FIG. 2);

— an intermediate flange 13 perpendicular to the
web 7 and prolonged from an extreme return 14
inclined substantially at an angle of 45° in relation
to the first intermediate flange 13;

— a single flange 15, perpendicular to the web 7,
comprising near its end a longitudinal rib 16 and
possibly bent over in itself at 17, to form a rein-
forcement of the extreme edge, not cutting(see
also FIG. 3)

The purpose of all these internal projections is to
make it possible, by clamping action, to retain two ex-
ternal sheaths 3 and 4 effectively around an internal
longitudinal strut constructed in the form of bridges of
constant or variable length, the said bridges being ar-
ranged modularly at certain distances apart, in the lon-
gitudinal direction. As already specified, the particular
shape of the retaining projection § or 6 constructed
from a first intermediate flange 11 and from a second
orthogonal end flange 12 will be regarded as the pre-
ferred embodiment of the invention here described.

As may be seen from the rest of the description, the
externa! sheaths, in addition to their functional pur-
pose, enable very ornamental assemblies to be formed,
having no deformation which would render them in-
compatible with the construction of a luxury fitting.

The internal longitudinal strut, constructed in the
form of bridges, consists essentially of a central body
19, of polygonal straight section and prolonged by four
identical jaws 20, and constituting two symmetrical lat-
eral fixed gripping devices("pincers”) interconnecting
the two external sheaths 3 and 4 and keeping them
apart from one another by a regular longitudinal space
21(FIGS. 2 and 3). The central body 19, shown by the
hatching in FIGS. 2 and 3, defines at least two full lat-
eral surfaces 22 and 23, on the one hand, and two front
supporting planes 24 and 25, on the other hand, these
being parallel to the median plane or plane of longitudi-
nal symmetry 18 separating the two external sheaths 3
and 4.

The front supporting planes 24 and 25 are thus each
in contact with the median part of the intrados of the
web of an external sheath 3 or 4. Each side face 22 or
23 is prolonged, at the level of the front supporting
plane, towards the exterior of the central body 19 of an
intermediate flange 26 in contact with the marginal
part of the intrados of the web of the sheath 3 or 4; ex-
cept in the particular case illustrated in FIG. 4 and in
the general diagram of FIG. 11 for the main joist illus-
trated in the central part (single flange 10 arranged
with only “slender squaring” in relation to the web 7 in
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the lower part, to the right of the joist), the intermedi-
ate flange 26 is always prolonged by a second end
flange 27, arranged at right angles to the first flange 26
and in contact with the internal surface of at least the
initial part of the retaining projection 5 or 6 of the ex-
ternal sheath. Consequently, the flanges 26 and 27 of
each jaw 20 of a lateral “gripper” are accurately em-
braced by the external sheaths and form useful mar-
ginal reinforcing devices.

The presence of two external sheaths 3 and 4 enables
the beginning of a wall, or a ““double-face wall,” to be
produced. These external sheaths may be continuous
or non-continuous, as indicated for the sheath 3 in FIG.
5. In the first place, for aesthetic and ornamental pur-
poses, an external sheath may be produced from a
number of portions made of different materials or in
different colours. Subsequently and in many cases, for
reasons-of economy, particularly when one of the two
external sheaths is invisible, there will be a tendency to
use this latter in its noncontinuous form. Finally, when
rapid access is required to the internal connection
means situated below the sheaths 3 and 4, subdivided
C-shaped external sheaths will be used as an exception,
as well as single U-channels, if necessary, for the visible
connection, for purely aesthetic purposes, between the
portions of the C-shaped sheaths; the fact is that the in-
stallation and removal of a-U-channel are effected eas-
ily and rapidly, unlike those of a C-channel 3 or 4,
which can only be installed or dismantled after the lon-
gitudinal displacement of the said C-channel in relation
to the internal joist.

Two constructional versions are possible where the
central body 19 is concerned: the front supporting sur-
faces 24 and 25 are solid (full), i.e., consist solely of the
two extreme supporting edges of the lateral surfaces 22
and 23.

In FIGS. 5-13, solid front surfaces have been shown.
For example, the central body 19 is made up. of two
open hollow profiles fitting in elastically to define a
generally prismatic enclosure, closed longitudinally;
these two open hollow profiles have either plane lateral
faces (U profiles 28 and 29 of FIGS. 5, 10 and 11) or
castellated lateral faces (profiles with  side flanges 30
and 31 in FIG. 6). Needless to say, it is just as conceiv-
able for this quadrangular enclosure to be full (solid),
as shown at 32 in FIG. 12, or defined in the interior by
one single longitudinal profiled section, with a com-
pletely straight or square or rectangular cross section.
In all the cases just described, the lateral grippers each
defined by the two jaws 20 are each formed by a pro-
filed unit of a generally C-shaped cross section, as de-
fined by the profile 33 of FIGS. § and 12, the said C-
profile being capable of having a plane of £ web, as
shown at 34 in FIG. 6. Finally, the web of the profile
33 is full or has at least one line of rectangular perfora-
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tions 35 constituting a ‘‘rack,” whether or not in the

centre, and positioned opposite the longitudinal hous-
ing 36, fully accessible from the outside of the main
composite joist 1, the said housing being defined be-
tween the bridge providing the internal strut and the
marginal extremities of the projections 5 and 6 of the
external sheaths 3 and 4. The main joist 1, thanks to its
four lateral jaws 20, is “‘binding”’’; the perforations 35
likewise render the said joist ‘‘fastening”, as they can
accommodate the locking teeth provided on the acces-
sories to be affixed at the side. In most cases the line or
line of perforationo 35 is substantially central. In order
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not to impede the introduction of the locking teeth, an
internal relief 183 of the perforations is provided, ei-
ther by the use of an enclosure 30-31 of a length less
than the centre-to-centre distance of the perforations,
or by the adoption of the special inverted-U ( {} ) shape
for the lateral flanges of the profiles 30 and 31 (FIG.
6).

As may be seen from FIGS. 7 and 8, the non-
continuous bridges serving as struts between the two
external sheaths 3 and 4 are made from four profiles
37,38,39,40, themselves constituting a tubular compos-
ite profiled unit, of rectangular or square cross section.
The four U-profiles are arranged perpendicularly, two
by two, and spot-welded together or interconnected
with adhesive. On the one hand they are covered re-
spectively by the two C-shaped external sheaths 3 and
4, while on the other hand their intradoses are partly in
contact with the flanges 41 of the two internal profiled
units 37 and 38, which are perpendicular to them, the
flanges of the said internal profiled units being oppo-
sitely orientated in respect of one another. The non-
continuity of the internal strut constructed in the form
of a bridge is clearly seen from FIG. 8, which is a profile
view of the main composite structure shown in perspec-
tive in FIG. 7. This non-continuity of the bridges, ar-
ranged modularly at intervals apart in the longitudinal
direction, is clearly seen from FIGS. 10a and 10b
attached, but whatever the constructional form
adopted, each bridge remains entirely independent,
both of the sheaths and of the other bridges.

Another variant is defined in FIG. 9: two external U
profiles 42 and 43, covered by the external sheaths 3
and 4, each comprise, in the whole of their central cav-
ity, a £ profile 44, of which the flanges rest on the mar-
ginal parts of the web of the U profiles 42 and 43, and
of which the central flat surface of the web extends a
considerable way beyond the level of the plane formed
by the two extreme flanges 12 of one and the same ex-
ternal sheath 3 or 4. The interconnection of the two
profiles is effected, for example, by means of the bridge
45. :
Needless to say, this method of constructing the cen-
tral body 19, in which the front supporting surfaces 24
and 25 are full (solid), is also conceivable in a number
of modified versions, of which only two supplementary
versions will be briefly described: each C profile 33 -
constituting the gripper (pincer) defined on the basis of
the two jaws 20 comprises in the central part of its web
a joist 46 likewise functioning as a stiffening device, the
said joist being covered with a U-shaped embellisher
47, continuous or non-continuous, or a number of such
embellishment devices fitted one inside the other in
such a way that the side flanges 48 of the internal “U”’
are gripped elastically by the lateral flanges of the ex-
ternal *“U”" (FIG. 13); finally, to replace the four U pro-
files arranged perpendicularly in pairs and constituting
the internal strut of FIG. 7, it is easy to conceive of a
profiled unit of the same cross section but in this case
made in one piece and produced, for example, by ex-
trusion of a metal suitable for such an operation or of
a plastic material; in this case the single-piece profiled
unit will have the following straight section:the two par-
allel external U profiles 39 and 40 of which the flanges
are turned towards each other are strutted by two par-
allel walls, perpendicular to the respective webs of the
two external U profiles 39 and 40.
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To revert to the second possible constructional ver-
sion where the central body 19 is concerned, one pre-
ferred embodiment of this latter is defined as follows:
the front supporting surfaces 24 and 25 consist solely
of the extreme edges of the lateral walls 22 and 23. For
this purpose, FIG. 14 shows a strut, naturally non-
continuous, made up of two identical castellated pro-
filed units 49, of a () straight section, placed back to
back by their central part 50, the extremities of each Q
comprising a return at 90°, 27, so as to reproduce the
jaws of the gripper according to the present invention.
The said profiles 49 are then interconnected by weld-
ing, or the use of an adhesive, even if the metal is pre-
lacquered, for example, or by any other traditional me-
chanical connection method. In the illustration in FIG.
14, the central part of the Q profile is of a “U” rectan-
gular section.

The castellated profiles of the internal strut shown in
FIG. 15 are { profiles similar to those shown in FIG. 14,
the sole difference being at the level of the central
zone, which in this case is trapezoidal instead of rectan-
gular. These latter profiles 51 are adopted as the pre-
ferred example throughbut the description; they are in-
terconnected, by the aforementioned technique, by the
major base 52 of the trapezium, in order to provide
hairpin bends 53 of which the utilization will be de-
scribed in due course. In this version, shown in FIG. 15,
the central body 19 of the internal strut comprises four
lateral surfaces. ‘

The units between the various struts described reside
in the following points:

— two symmetrical lateral grippers each defined by
two equal jaws 20;

— height of strut exceeds the sum of the thicknesses
of the external sheaths 3 and 4, in order to produce, be-
tween the said sheaths, a regular longitudinal space 21
fully accessible from the exterior of the composite pro-
filed unit, the width of the said space being not more
than the thickness of the metal or material forming the
longitudinal edge used in the parallel squaring connect-
ing element formed by the second composite joist 2;

— support of each jaw 20 of each lateral gripper, on
the one hand, by its flange 26, on the marginal part of
the intrados of the web 7 of an external sheath, and on
the other hand, if necessary, by its flange 27 on at least
the initial part of the internal face of longitudinal re-
taining projection 12, 14 or 15 of the external sheath
Jor4. :

The castellated profiles 51 consistuting the internal
strut, instead of being interconnected by their central
part 52, may be interconnected by a quadruple-hook
part 55 (FIG. 16) or by two double-hook parts 56,
themselves placed back to back (FIG. 17).

In this case, the two central parts or platforms 52 are
positioned in the alignment of the marginal extremity
of the longitudinal retaining projections of the external
sheaths 3 and 4, i.e., the gap between two platforms 52
is equal to the width of the longitudinal space 21.

The function of the castellated internal profiles 51 is
essential, as it is on the basis of these latter that all of
the orthogonal connections in relation to the main
composite joist can be produced. In particular, use will
be made, for this purpose, of the gap between the two
platforms 52, to give passage, replacing the hooked
connecting pieces 55 and 56, to the branch of an angle
of which the other branch is itself included in the inte-
rior of another composite main joist perpendicular to
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the first. In most cases the branches of these angles will
comprise rectangular perforations 57, as shown for the
angle of FIG. 18, and thus, opposite the said perfora-
tions, the platforms 52 comprise protuberances 58,
congruent with the perforations 57 and of a height
equal to half the thickness of the material or materials
of which the branches of the angle are made.

The main property of the composite structure to
which the invention relates is its lightness in weight.
This is why it has been considered appropriate to inter-
connected the two external sheaths by means of a non-
continuous internal strut. The combinable bridges must
thus be in accordancx with the following criteria: they
must be made of a light material and at the same time
completely rigid, and create a regular and functionally
satisfactory space 21 between the two external sheaths,
accurately fit the internal contours of the said sheaths,
slide easily inside these latter in order to retain their in-
dependence of movement, and possibly provide lock-
ing or tight mounting systems by means of studs or per-
forations respectively, for example, and reinforce the
external sheaths 3 and 4, and finally constitute bases
for all devices enabling orthogonal connections to be
provided to the main composite joist to which the said
bridges belong. Some of these required properties con-
flict, this being the reason why two varieties of bridges
will be provided, to strut two external sheaths 3 and 4.
For this purpose, it will be of use to refer to FIGS. 16a
and 10b6. Each of the elements constituting the internal
strue illustrated in FIGS. 5 and 6 is easily produced
from a piece of sheet metal of four tenths of an mm in
thickness, while the internal strut shown in FIG. 15 is
produced from one of 1 mm in thickness. Conse-
quently, the strut in FIG. 5, which cannot easily be used
for orthogonal connections, is mainly used for all or
part of the central structure of the main composite
joist, while that shown in FIG. 15, having a consider-
able stiffening effect and indispensable for the said or-
thogonal connections, is always positioned at the ends
of each main composite joist and also possible at each
of their levels intended to provide a basis for a perpen-
dicular connection. There is a second reason why in
most cases there will be a tendency to use, as far as pos-
sible, the light internal strut of FIG. 15, in the central
structure of the joists. The fact is that the end part, of
thicker sheet metal, are comparatively difficult parts to
produce, if accurate calibration and husing are desired,
where the regularity of thickness if concerned, and if
they are to be economical, providing a fitting-system of
“joinery standard.” This independent bridging parts
can with advantage be reserved for perpendicular and
lateral connections, a certain mountings of single or
double walls, ends of joists which combine with the
squaring connections in general. Furthermore, this
form of internal independent strut has the advantage of
possible leaving free a whole portion of the ends of the
external sheaths.

In the case of the prefered use of internal castellated
profiles 51, the following values can be mentioned, by
way of example, for their configuration:

The returns §3 are positioned at an angle of 135°in
relation to the major base 52 of the trapezium of the
central part, and the intermediate flanges 26 are like-
wise arranged at an angle of 135° in relation to these
returns 53, in such a way that they are situated in the
prolongation of the minor base of the said trapezium.
The hooks 59 of the union pieces 55 and 56 likewise
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form an angle of 135° with the web of the said pieces,
in such a way as to form a slide for the castellated pro-
files 49 and 51. If the profiles 51, owing to their con-
tours, congruent with those of the union pieces, lock
themselves transversally in the slides, the profiles 49, of
which the central zone includes a rectangular section,
must, on the contrary, comprise retaining slides 60, set
back from the minor sides of the rectangular central
portion, so that the extremities of the hooks 59 come
to rest and are locked elastically along the said slides
28 (FIG. 19).

If use is made of two double-hook union pieces 56,
these latter are themselves placed back to back, as
were the two castellated profiles 49 or 51, i.e., by weld-
ing, an adhesive or purely mechanical means.

A final variant of a union piece is shown in FIG. 17:
each of the returns 59, at 135° in respect of the web,
is itself prolonged by a second return at 135°, 61, con-
stituting an additional reinforcement flange, the said
flange fitting the internal contours of the castellated
profile 51 and coming to rest against the internal part

of the end flange 27 of the said castellated profile 49
or 51.

In the illustration of the main joist 1 in FIG. 4, the
two external sheats 3 and 4 are interconnected, for ex-
ample, by means of two { profiles 62, with a trapezoi-
dal web, their flanges 26 having no second return 27,
the said profiles 62 being themselves combined by
means of a quadruple-hook union piece §5, as shown
in FIG. 16 of the present application.

The main composite joist 1 thus constructed posseses
a noncontinuous internal longitudinal strut, in the form
of bridges, its main characteristic being the fact that it
supplies the following in combination:

— a regular longitudinal space 21, fully accesible
from the exterior of the joist, the double function of
this space begin as follows: aesthetic and decorative but
at the same time functional, since its width is at most
equal to the thickness of the sheet metal of the profiled
material used at the level of the longitudinal edge of the
secondary composite joist 2. This latter thickness varies
according to whether the composite structures accord-
ing to the invention are used for industrial purposes
(appr. 30-50/10 mm) or for furniture (10-25/10 mm).
In the preferred version of the secondary joist 2, this
thickness at the lever of the longitudinal edge is equal
to twice the thickness of the sheet metal forming the
external profiles added to the thickness of the web of
the bridge used as a strut;

-~ a longitudinal housing 36 defined on the one hand
between bridge forming the internal strut and on the
other hand the extreme marginal portion 63 of the
flange 10,12 or 14 of the rib 16, the said housing en-
abling additional hook devices to be introduced which
form part of the secondary joist 2, in order to combine
the composite joists 1 and 2 constructed in the form of
a parallel ‘‘squaring connection.”

The secondary composite joist, marked 2 as a whole,
is illustrated by way of an example in FIG. 20. This joist
is naturally symmetrical in respect of the plane 18 al-
reade defined, but is likewise symmetrical with respect
to a plane 64 perpendicular to the plane 18, so that by
functioning as an intermediate joist it enables two main
joists 1 to be combined so that these latter form the
commencement of a wall, or else iit enables a main joist
1 to be combined with a wall having a housing of a con-
figuration identical with that of the housing 36, thus
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still allowing of the combination defined as one of the
main characteristics of the present invention.

The secondary joist 2 of FIGS. 2 and 20 is made up
of two (1 profiles 65 and 66, arranged face to face, in-
terconnected by an internal strut in the form of second
bridges 67 likewise independent, on which the two lat-
eral flanges 68 of each of the {} profiles 65 and 66 come
to rest. The bridges 67 are variable in length and ar-
ranged modularly at a certain distance apart in the lon-
gitudinal direction. They comprise a central web 69,
constructed, for example, in the form of a rectangular
flat plate of a width slightly above that of the {} profile
65 or 66, the said web being provided, over at least part
of its height, on each of its two longitudinal edges 76,
with two symmetrical returns 71. These returns, which
form, for example, an angle of 135° with the web 69,
surround the edges 72 of the flanges 68 of the two () 65
and 66 with an elastic locking action; furthermore, at
least one of the bridges 67, the lower bridge in the case
of FIG. 20, is provided, over part of its height, with de-
vices capable of fitting into the regular space 21 exist-
ing between the external sheaths 3 and 4 of the main
joist, these devices being constructed, for example, in
the form of a rectangular flat plate 73 which, after
being fitted in, will be locked inside an main composite
joist orthogonal to the secondary joist, by a technique
to be described later (FIG. 21).

To provide a parallel ““squaring’ assembly between
a main joist 1 and a secondary joist 2, or a secondary
joist 2 and a large-area wall having at its extremity a
configuration identical to that of the main joist 1, the
two returns 71 constituting one of the longitudinal
edges of the structures joist of FIG. 20 are introduced
longitudinally into the housing 36 defined between the
two lateral jaws 20 and the two retaining projections §
and 6 of the external sheaths 3 and 4 of the main joist.
The inclination of the returns 71 in relation to the web
69 and also the length of the said returns are selected
so as to ensure, sinumtaneously, that:

— the extremity 74 of each return will rest on the ex-
treme flange 27 of each jaw 20, constituting each lat-
eral gripping of the joist 1;

— the extremity 63 of each internal retaining projec-
tion § or 6 comes to rest against the internal face of the
return 71 situated opposite (upper joist in FIG. 1).

The finished parallel “squaring’ connection is as il-
lustrated in the right hand portion of FIG. 21.

The returns 71, to adapt themselves to all contours
of the main joist, at the level of its housing 36, are ad-
vantageously provided with a certain flexibility, so that
the angle which they form with the web 69 will be sub-
ject to variations of the order of about 10°, i.e., range
between 130° and 140° in the example shown.

At the extremities of the structure or wall produced
as illustrated in FIGS. 11 and 21, by the juxtaposition
of main and secondary joists, the said structure or wall
can be simply covered with a profiled cap 75, of C-
shaped straight section, which for reasons of homoge-
neity will preferably be of the type constituting lateral
pincers for the internal strut, the profile 33, for exam-
ple. In most cases, this time owing to the absence of an
internal plate of the same type as that formed by the ex-
treme flange 27, there will be a slight clearance left be-
tween the intermediate flange 76 of the C-section cap
75 and the extreme edge 74 of the return 71 (lower
portion of FIG. 11). The operation of mounting the
caps 75 is thus rendered far easier, and the blocking of
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each one of them in relation to the resulting composite
structure only takes place after the wall or article of

furniture has been constructed, ¢.g. by covering the -

free transversal ends of the structure and of its end caps
by one single U-bonnet 133 of which the width, sepa-
rating the two lateral flanges, is equal to the over-all
width separating the two intermediate flanges 76 of the
cap 75, this width being also equivalent to the over-all
width of the structure, i.e., that separating two webs 7
of two external sheaths face to face, for example(FIGS.
45a and 45b).

The introduction of the returns 71 into the housings
36 of the main joist is advantageously facilitated by the
presence of rounded parts as shown by way of an exam-
ple at 54 in FIG. 20.

Needless to say, the bridge 67 forming a strut be-
tween the two () profiles 65 and 66 could easily be pro-
duced either from two profiled parts 77 with two sym-
metrical lateral returns, the profiled parts 77 being
placed back to back (upper secondary joist of FIG. 11),
or from one single profiled part 78, of which the web
itself comprises four symmetrical returns 71 in pairs,
these returns being, for example, welded to the web of
the profile 78 (secondary joist forming the base in FIG.
11).

As already mentioned, the secondary joists juxta-
posed laterally to a main joist or a wall slide longitudi-
nally in the housing 36 and are locked in position by the
returns 71 with which they are provided, this longitudi-
nal displacement being shown schematically in FIG. 22
by the arrow 79. The main and secondary joints once
blocked, to constitute a plane structure, as illustrated
by the completed systems shown in FIGS. 11 and 22,
it is possible to cover the web 80 of each of the two ex-
ternal Q profiles 65 and 66 by the embellishers 81 of
straight U-shaped section; if the web 80 of the {} pro-
files is full(solid), the U-profile 82 itself has a full web
and functions mainly as a decorative device, whereas if
the web 80 of the Q profile will comprise a central line
of rectangular perforations 82 constituting a rack for
various assemblies orthogonal to the composite struc-
ture, and the embellisher 81 will likewise comprise a
central line of rectangular perforations congruent to
the perforations 82, in such a way as to reinforce the
said rack.. In both cases; the embellishers 81 are
blocked by elastic gripping action along the () profiles
65 and 66; they are introduced as shown schematically
by the arrow 83 in FIG. 22.

The second bridges 67 advantageously form struts for
the two external profiles 65 and 66, at a constant prese-
lected distance apart, in such a way. that the distance
separating the external faces of the marginal flanges 68,
opposite each other, are at least equal to the space 21
separating the retaining projections 5 and 7 of the ex-
ternal sheaths 3 and 4. For example, the space 21 of a
main joist being 22/10 mm and the () profiles 65 and 66
each being made of a material of 6/10 mm in thickness;
thus, care will be taken to use webs 69 of a material of
10/10 mm, to form a bridge having a total thickness of
22/10 mm, of which the result will be to provide exactly
the space desired between the two external sheaths 3
and 4. The secondary joist then fits, by each of its longi-
tudinal edges, between the external faces of the flanges
68 of the {} profiles and the retaining projections. In ad-
dition to the hooking action obtained by means of the
returns 71, a gripping action is also exerted on the lon-
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gitudinal edges of the secondary joist, between the rigid
external sheaths of the main joist.

The composite structure obtained by the assembly,
by juxtaposition, of at least one main joist and its com-
plementary secondary joist is a bearing and binding
structure, as a result of the internal struts provided in
the form of the first and second non-continuous
bridges, which likewise improve the rigidity of the
joists. The fact is that it is the noncontinuous internal
strut, provided in the form of the first bridges, that
binds and rigidifies the two external sheaths 3 and 4,
face to face, of the main joist, and it is likewise a non-
continuous internal joist, taking the form of the second
bridges, which connects, face to face, the two external
Q profiles 65 and 66 of the secondary joist, which said
second bridges make it possible, on an intermediate ba-
sis, to connect longitudinally a main joist either with
another similar joist or with a C-shaped end cap 75 of
the structure, or with a C-shaped profile 33 similar to
those forming the main joist and belonging to a large-
dimension wall. The distance separating two main par-
allel joists connected laterally by means of the second
bridges 67 of a secondary joist is exclusively defined by
the width of the web 80 of the {} profiles 65 and 66. In-
certain cases, therefore, it will be necessary to present
two parallel main joists interconnected and separated
by as small a gap as possibe; the {1 to be used for this
purpose are illustrated, by way of an example, in FIGS.
23 and 24. In these two variants ot external profiles, the
central seb 8¢ of the omega is simply reduced to double
the thickness of the plate constituting the said profile,
the result being that it is practically possible for two
main joists to be juxtaposed edge to edge, one forming
a prolongation of the other. The central web 84 of the
profile 85 of FIG. 24 is full(solid), whereas the central
web 86 of the () profile 87 of FIG. 23 comprises rectan-
gular or trapezoidal perforations 88 constituting a con-
tinuous and regular “rack” along the said central web.
The racks obtained from the perforations 82 and 88
render the secondary joist ‘‘fastening,” since the said
perforations can accommodate “‘fastening” bolts or
hooks.

According to another main characteristic of the pres-
ent invention, the main and secondary composite joists
defined in the foregoing enable orthogonal connections
in all directions to be produced with other main joists
to which are attached other secondary joists as accesso-
ries. These advantageously consist of independent,
movable, ‘‘combinable™ and ‘“‘binding’’ bridges, which
give the external joists of the composite structure the
multi-purpose character of a structure based on exter-
nal sheaths which may or may not be manufactured by
the continuous process but of which the lengths are
variable.

Various types of connection are shown on the at-
tached drawings. For a clearer comprehension of these
drawings, all the connections illustrated are at 90°, i.e.
only orthogonal connections are described, but it is ob-
vious that this angle of inclination is not limitative and
that without departing from the principles defined in
the foregoing it is possible to conceive of all kinds of
connections between two joists with any angles of incli-
nation, the devices providing the said connection hav-
ing the desired and suitable shape for this purpose.

Throughout the rest of the description, the following
terms will be used:
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— ‘“squaring connection” for the type of assembly in
which two main joists are interconnected in one and
the same plane according to two orthogonal directions
in such a way as to provide continuity between the reg-
ular longitudinal spaces 21 of the said profiled units(-
FIGS. 18,21,32...)

— “perpendicular connection” for the type of assem-
bly in which two main joists are also interconnected in
one and the same plane, in two orthogonal directions,
this time in such a manner that the continuity in the as-
sembly is produced in relation to the extradoses of the
webs 7 of the external sheaths 3 and 4(FIG. 2§, bottom
part, and FIG. 36, bottom part).

— “lateral connection” for the type of assembly in
which two main joists are interconnected in such a way
that the web 7 of an external sheath of the first comes
to rest on the intermediate flange 11 of an external
sheath of the second(FIGS. 37-41).

These orthogonal connections may be either horizon-
tal or vertical; furthermore, in certain corners of the
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structures, it possible to provide mixed connections,

e.g. “‘squaring” between the joists marked 89 and 99,
and ‘““‘perpendicular” for the main joists marked 89 and
91 of the diagram of general assembly in FIG. 25.

According to the particular internal strut selected
and also according to the method of orthogonal con-
nection to be produced, the part providing the connec-
tion proper, between two composite joists, can be con-
structed on various principles:

1. The internal strut of the main joist, taking the form
of bridges, consists solely of two castellated profiled
parts 49 or 51, directly interconnected back to back-
(FIGS. 14 and 15), in which case each of these profiles
defines at least the first branch of an angle of which the
second branch can also be directly engaged in an exter-
nal sheath perpendicular to the first branch (FIG. 26
and upper half of FIG. 27). '

2. The castellated profiles 49 or 51 are intercon-
nected by a piece §5 or two pieces §6, and it is these
latter connecting pieces that define at least one of the
two branches of an angle, this branch being in this case
engaged under two castellated profiles themselves en-
gaged under two external sheaths 3 and 4 (FIG. 28).

3. The connecting piece of FIGS. 27, 29,30 and 31
is a mixture illustrating the two preceding paragraphs.
This piece comprises a first angle branch 92 consisting
of two crenellated profiled units, or rectangular units
49 or trapezoidal units 51, while the second orthogonal
branch 93 is formed two pieces 56 with a double book
59, placed back to back. The branch 92 is covered
solely by two external sheaths 3 and 4, continuous or
non-continuous, while the branch 93 is first of all cov-
ered with castellated profiled parts 49 or 51, forming
bridges, and then by external sheaths 3 and 4, continu-
ous or non-continuous.

The second branches 93 of the angles of FIGS. 27,
29, 30 and 31 are exactly identical: in FIGS. 30 and 31
the branches 93 are shown in their entirety, by means
of two pieces 56 placed back to back, while in FIG. 29
it is only the rear piece 56 that has been shown. The il-
lustration for the angle branches 93 of FIGS. 27 and 29
is identical, with the sole difference that the piece 56
in FIG. 27 comprises beyond each hook 59 a return 61
and is covered with its castellated profiled unit 51.

The angle of FIG. 26 is equipped, by way of informa-
tion, with an high external sheath 3, covering the pro-
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filed part 49, and with a low sheath 4, covering the pro-
filed part 51.

As a last variant the connecting piece of FIG. 29, of
which piece only one half is shown, comprises two
branches, such as defined in FIG. 30, the sole special
feature being provided at the level of the central sec-
tion of the castellated profiled part, which in this case
is trapezoidal, with a rectangle at 94.

As already mentioned, it is also possible to use the
gap separating the two platforms 52 of two castellated
profiles 49 or 51 to give passage, instead of the con-
necting pieces with hooks 55 and 56, to the branch of
an angle 95 of which the other branch is itself included
between two platforms 52 of castellated profiles 49 or
51, constituting the bridges functioning as struts be-
tween two external sheaths of a second main joist or-
thogonal to the first (FIGS. 18 and 32). In this latter
case the external surface of the platform 52 is exactly
in the plane of the external face of the extreme flange
12.The platform 52 is also provided with protuberances
58 of which the height corresonds to half the thickness
of the material of which the angle 95 is made, so that
when the combination of two orthogonal main joists 1
is completed the protuberances 58 of the castellated
profiled units opposite to each other are in contact and
the width of the space 21 is equal to the thickness of the
material of which the angle 95 is made.

As a variant likewise considered, the *‘squaring’ con-
nection between two main composite joists 1 is pro-
duced from an angle 96 (FIG.28) of which each of the
two branches is defined from a piece 55 with four
hooks 59 or two pieces 56 back to back,each compris-
ing at least two hooks 59.

The arrangements in FIGS.18,21 and 26-32 show
‘‘squaring” connections or means to obtain such con-
nections, while the arrangements shown in FIGS.33-36
show “perpendicular” connections, of the T type in
FIG.33 and of the X type in FIG. 34 and of the L type
in FIGS.35 and 36. The “perpendicular’ connections
of FIGS.33 and 34 are produced,as mentioned in the
second paragraph, by means of angle(squaring)con-
nection pieces of which each branch consists of two
connection pieces 56 with double hook §9. In FIG.34
one of the connection pieces 56 is shown covered first
with a castellated profiled unit 51 and an outer sheath
3, it clearly illustrates the original functional dna aes-
thetic features accessible from the main composite joist
1 according to the present invention. The web of the
connection pieces 56 of the *‘perpendicular” connec-
tion pieces comprises reinforcement angles 97.

Another method of “perpendicular connection”is
shown in FIG.35, and this method can only be applied
to the main joists of which the external sheaths are in-
terconnected by an in ernal strut made up of castellated
profiled parts 49 or 51, since this time it becomes nec-
essary to use the cavity 98 available between the cen-
tral part of the intrados of the web 7 of an external
sheath and the base 50 or 52 of the central part of a
castellated profiled unit 49 or 51. The illustration in
FIG. 35 relates solely to a castellated profiled unit 51
with a trapezoidal central part. For this purpose, each
branch of the T-type connection piece marked 99 as a
whole is made up of two identical arms 100, paraliel
and forming a pincer (gripper) and defined as follows:
the web 101, of which the width corresponds to the
minimum gap separating the hairpin bends 53 of a pro-
file 51, is prolonged along each of its longitudinal edges
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by a first intermediate flange 102 inclined at an angle
of 45° and a second extreme flange 103 turned over by
130° in respect to the flange 102, in such a way that it
is parallel to the web 101. Each arm 100, having geo-
metrical contours congruent with those of the cavity
98, is capable of sliding longitudinally in this latter and
of thus constituting a connecting piece 99 but also a re-
inforcement piece. This time the “perpendicular con-
nection” invisible between two main joists is due not to
the internal strut or to an element inside the latter but,
on the contrary, to an element totally external thereto,
although remaining perfectly concealed.

Needless to say, two arms 100 placed face to face can
form a unidirectional connection for two distinct main
joists or else can form a prolongation for a composite
main joist which is too short.

The connecting piece 104 in FIG. 36 likewise enables
L or T connections to be produced, in the same way as
the piece 99. The web 105 of the profile to which the
two arms 100 are welded or attached by adhesive is
prolonged along each of its two longitudinal edges by
a first intermediate flange 106, turned by 135° in re-
spect of the web 105 and by a second flange 107 like-
wise turned by 135° in respect of the web 105, the two
flanges 107, opposite each other, being turned in oppo-
site directions to each other. The profile on which the
two arms 100 are thus affixed has an identical configu-
ration to that of the castellated profiles 51 and of the
parts with a double hook §6. This piece 104 can thus
be hooked to one single arm 100 introduced into the
cavity 98 of a first main joist, or can be hooked, in the
same way as a piece 56, to a castellated profile 51; in
both cases, the piece 184 for “perpendicular connec-
tion * is the base on which a2 second main joist is affixed
(FIG. 36).

According to another characteristic, perforations
108 can usefully be provided on approximately the cen-
tral part of the second extreme flange 27 of the jaw of
the internal strut, and these perforations interact with
analogous protuberances on the intermediate flanges
11 of the external sheaths 3 and 4. [t is thus possible to
provide a short of longitudinal locking system by en-
gaging struts in their sheath. In exactly the same way,
the cap 110 shown in FIG. 36 comprises protuberances
of the same time as 109. The protuberances of the cap
110 are standard, while those provided on the flange 11
of the external sheaths 3 and 4 can be added before or
after the assembly operation. :

The function of this cap 110 becomes clear when, in
a “perpendicular connection,” the wall of one of the
two joists exceeds, by at least the thickness of the said
wall, the other orthogonal joist, whether for aesthetic
or for functional reasons. In this case it is indispensable
to disguise the projecting part of the internal joist by
means of two ‘“masks” of characteristic geometrical
contours identical to those of the external sheaths 3
and 4. For this purpose, the caps 110 shown consist of
profiled parts of C-shaped section comprising a web
111 prolonged along each of its two longitudinal edges
by a first intermediate flange 112 and a second extreme
flange 113, the said web comprising a return 114 along
it external transversal edge 115, the length of this re-
turn being equal to the width of the intermediate flange
112 and its prime function being to make all the inner
parts of the composite structure absolutely invisible.
Each cap 110 can be rapidly positioned or removed, so
that all the internal connection, locking or extension
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devices for the composite joists are very easily accessi-
ble. If this cap 110 is applied to a very wide joist or two
combined joists 1, the free transversal edge of the web
of the cap bears a ribbed return 176 (FIG. 75). The
function of these caps is all the more important since
the modular independent struts are mass-produced
units, and are made, for example, of galvanized steel,
so that they require a ““mask” in the form of an embel-
lisher which ensures the aesthetic homogeneity of the
entire assembly.

The lateral extremities of the connection pieces with
hooks 35 or 56, of the castellated profiles 49 or 51, of
the reinforcement or internal connection profiles 100,
and of the “‘squaring” connecting pieces 95 and 96 are
advantageously equipped with teeth 116 designed to
penetrate the perforations 117 synchronously arranged
on the central part of the castellated profiles 49 or 51,
or on the central part of the hooked connecting pieces
55 or 56, of the arms 100, of the webs 105 of the pieces
104, so that the transversal locking between two or-
thogonal main joists is completed. The caps 110 or the
external U-shaped sheaths and arranged in the form of
“masks” between two sheaths 3 or 4 (as indicated in
lines 39-44 on p. 14) are all easily movable and give ac-
cess to the locking teeth 116 passing through the perfo-
rations 117. After unlocking the constituent elements
of the main joists recover their initial relative mobility
and can then be displaced in order to form an article
of furniture of different shape and volume. The cuter
corner of the teeth 116 is advantageously chamfered,
to render the locking action effected by the said teeth
progressive and gradual.

The orthogonal connection between two main joists
of the “‘lateral connection” type is illustrated in FIGS.
37 - 41. It is obtained by the use of an accessory 118
known as an angle and formed of one or more sheets
of metal folded at 90°. The angle 118 is either a com-
pletely independent unit (FIG. 37) or obtained by the
use of two pieces 56 back to back, the webs of the said
pieces being prolonged longitudinally, the two exten-
sion being then folded at 90° in one and the same direc-
tion, so that they are kept back to back (FIG. 38). The
first branch 119 of the angle 118 is affixed mechani-
cally, or welded, or slid by friction, between the two
trapezoidal platforms 52 of the castellated profiled, e.g.
51. The external sheath 4 and the relevant castellated
profile 51 ectend beyond the sheath 3 and its own pro-
file, in the main joist into which the first branch 110 of
the angle 118 is introduced, the said branch being of a
length euql to the distance separating the webs 7 of the
external sheaths of the second main joist into which is
to be introduced the second branch 120 of the angle
118 (FIGS. 39 and 40). The second branch 120 ex-
tends beyond the extremity of the external sheath 3 of
the first joist by a length equal to the thickness of an ex-
ternal sheath of the second main joist, in such a way
that the said branch 110 is arranged opposite the regu-
lar longitudinal space 21 of the latter. The branch 120
is flat and of a thickness equal to the regular gap be-
tween the two platforms 52 of the castellated profiles
51 which constitute a bridge forming a strut between
the two externat sheaths of the second main main joist
1. The branch 120 is also cut on each of its two longitu-
dinal sides 121 in such a way as to provide a notch 122
which is substantially ososceles and trapezoidal. This
notch is cut at a level such as to correspond exactly to
the level of the teeth 116 of the connection pieces 5§
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or 56 with hooks or else of the “squaring branches” for
a ‘‘squaring” orthogonal connection 95 or 96, for ex-
ample. Thus two angles 95 arranged opposite each
other and substantially in the central part of one and
the same main joist are able, thanks to a combined
movement illustrated by the arrows 123, affix the sec-
ond branch 120 of the angle 118, which will have been
introduced in advance into the even longitudinal space
21, in such a way that it engages more deeply, and ac-
curately, between the platforms 52 of the profiles 51 of
the same main joist (FIG. 39); needless to say, the com-
bined movement 123 of the angles 95 is conceivable
both for the angles by themselves if they are merely slid
between the profiles 51 and for the said profiles 51 like-
wise if these latter firmly hold the angles 95 by means
of their protuberances 58 and the perforations 57. The
same principle can be applied to the firm and rigid fix-
ing of an angle 118 by the combined displacement 124
of two connection pieces 55 provided with teeth 116
enabling them to engage, as has been shown in FIG. 40.

The first main joist to which the angle 118 bent at 90°
is affixed forms in itself a complementary ‘““‘squaring”
means, thanks to the particular arrangement of its two
external sheaths 3 and 4 in relation to the second
branch of the angle 120. Thus, the extremity of the
shorter joist, i.e., that of the external sheath 3, slides
along the marginal portion of the extrados of the web
7 of the external sheath 4 when the branch of the angle
120 is being inserted. To ensure that the second exter-
nal sheath 4 of the first main joist will also ensuring a
satisfactory ‘“squaring” by resting on the intermediate
flange 11 of the sheath 3 of the first main joist, it is of
use to provide on the external face of the platform 52
of the profile 51, secured in the sheath 4 of the first
main joist, either a number of protuberances or else
means for affixing a flat accessory piece 125, of a width
not exceeding that of the intermediate flange 11 of an
external sheath. Needless to say, the protuberances or
pieces 125 have a thickness corresponding exactly to
the thickness of the first branch 119 of the angle 118,
in order to ensure satisfactory ‘‘squaring” (FIG. 41).

This principle whereby the ‘“‘squaring’’ is maintained
between two main joists, by means of the relative ar-
rangement of the extremites of the external sheaths, is
as far as possible applied to all the orthogonal connec-
tions, whether ‘“perpendicular,” “squaring” or “lat-
eral.” In particular, an application of this method of
supplementary “‘squaring” is found in the illustration in
FIG. 36, where the two main horizontal joists are at-
tached according to a perpendicular connection, i.e.,
web to web. An arrangement of this kind also provides
a fully aesthetic and decorative structural composition.
As already explained, for the extremities of the struc-
ture, where it will be difficult to ensure satisfactory
covering of the struts bridging two external sheaths, by
means of the external sheaths proper, recourse is had
to end caps 110, still for the same aesthetic and orna-
mental purpose; furthermore, it is naturally conceiv-
able that all the extremities of the main and secondary
joists can be masked by means of square or rectangular
embellishers which, by means of fastenings turned at an
angle, are inserted in the cavities 98 or housings 36 of
the joists, so that any internal visible part of these latter
is concealed, thus ensuring a composite structure with
an absolutely satisfactory finish.

By definition, the purpose of the internal strut of the
main joist constructed in the form of non-continuous
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bridges is to interconnected and hold the two external
sheaths 3 and 4 in such a way as to provide the even
longitudinal space 21 and that of the housing 36, which
substantially takes the form of a C-shaped cavity ar-
ranged between the two jaws each forming a lateral
gripper for the main joist. The external sheaths 3 and
4 can have webs 7 of variable width, and the main func-
tion of the central body 19, of polygonal straight sec-
tion, of the said internal strut is to maintain a constant
distance between the two lateral grippers, on the one
hand, the two external sheaths, on the other. For the
comparatively narrow external sheaths, a strut simply
consisting of two castellated profiled parts 49 or 51 is
sufficient, but on the other hand, the greater the in-
crease in the width of the sheaths, the greater will be
the tendency to introduce internal reinforcing ele-
ments, such as pieces 55 and 56. Any dimensional
problem, as regards the width of the external sheaths,
is thus solved; it may also prove useful to provide be-
tween the external sheaths, at the level of the struts
forming bridges, central reinforcements of plastic or
wood, enabling the two profiles 49 or 51 to be intercon-
nected by an elastic locking action, or an adhesive, or
the welding of these latter around the periphery of the
said central reinforcements, which also enable good
soundproofing and/or heat-insulating characteristics to
be obtained for the composite structure.

FIG. 42 shows an assembly of compoisite joists in
which one of the main joists 1 is equipped, at the level
of its two lateral grippers, formed by C-shaped profiled
units 33, with two rings 126 capable of maintaining a
certain constant distance opposite the space 21 existing
between the external sheaths 3 and 4. The fact is that
for joists of smail length the maintenance of the space
between the said external sheaths at the two extremities
of the joist ensures the evenness of the aesthetic and
functional distance 21, an essential characteristic of the
present invention. However, as soon as recourse is had
to comparatively long main joists, the regularity of this
space 21 is more difficult to ensure, owing to the fact
that the two projections 5 and 6 of the respective exter-
nal sheaths 3 and 4 have a tendency to move apart; the
introduction, substantially in the central part of the
main joist 1, of at least one ring 126 of C-shaped
straight section, between the jaws 20 of a lateral grip-
per, in such a manner that the said ring exactly fits the
contours of each C-shaped lateral gripper, for example
the profile 33 in FIG. 42, results in the prevention . of
this type of movement apart. The intermediate flanges
26 of each lateral gripper are then firmly pressed
against the marginal portion of the intrados of the web
7 of each external sheath 3 or 4, and the main joist ac-
cording to the invention undergoes no deformation
over any of its length.

Various accessories for reinforcement, connection or
locking are naturally adapted to the specific shape of
the composite joists according to the invention.

Thus, the accessory in FIG. 43 enables two compos-
ite main joists to be placed edge to edge and parallel,
taking the form of a profiled unit or wall, in such a way
that their spaces 21 are situated opposite to each other.
For this purpose use is of the space 21 maintained be-
tween the two external sheaths and also the longitudi-
nal housing 36 provided in the form of a C-Shaped cav-
ity. The accessory 127 of FIG. 43 is defined as follows:
two symmetrical units 128 back to back each comprise
a first return at 45°, 129, followed by a second return at
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135°,130, the two returns being geometrically such that
they can be introduced between the central body 19
and the lateral grip of an internal strut. Needless to
say, the two pieces 128 can be manufactured from one
single element equipped along its two edges with the
two returns 129, followed by the two returns 130,
aforementioned. The introduction of the piece or
pieces 128 back to back is effected in the longitudinal
direction in relation to an externally sheathed main
joist, in a complete or partial manner. The projecting
part of the piece or pieces 128, in relation to the first
main joist in which the returns 129 and 130 slide, is
advantageously used for the interconnection of the
two castellated profiled units 49 or 51 of the second
main joist which is to be juxtaposed to the first, or

else for fixing the connecting pieces such as 55 and

56, or else for the locking of an accessory onto the
profiled 49 or 51; perforations 131 enable the various
pieces to be mounted on one another without difficulty.

The piece shown in FIG. 44 serves as a locking means
for a U-profiled bonnet 132 (FIG. 42) or 133 (FIG.
45); these bonnets, as already explained, enable a num-
ber of composite joists to be affixed to the juxtaposed
non-bound parallel walls or to those bound parallel, ac-
cording to the “squaring” method adopted, the said U-
bonnets 132 and 133 resting by their webs on the trans-
versal edges of the joists and gripping these latter by
their lateral flanges 134. The U-bonnet 133 of FIG. 45
totally covers the end section of the joist assembly,
while the U-bonnet 132 of FIG. 42 only covers half the
end section of the same assembly, and utilizes for this
purpose the symmetrical manner in which the main and
secondary joists are designed, particularly by fitting
into the spaces 21, between two castellated profiled 49
or 51 and two external profiles 65 and 66 of a second-
ary joist 2. The mounting of the bonnet 132 is effected
by means of the end platforms constituted by the
flanges 12 of the external sheaths 3 or 4 of the main
joists of the structure.

The body 135 of FIG. 44 is formed by a U-shaped
profile 136 of which the web is prolonged at one of its
transversal ends by a return 137 taking the direction of
the flanges of the U and itself prolonged by a hairpin
bend 138 along its external surface. The gap between
the two returns 137 and 138 is equal to the thickness
of the metal or plastic profiled material used for the
construction of the U-shaped assembly bonnet 132 or
133, so that the web of the said bonnet is capable of
being kept elastically gripped between the returns 137
and 138 and of coming to rest against the edge 139.
The starting U-profile 136 can with advantage be re-
placed by the C-shaped profile 133 forming a lateral
gripper on a composite extremity joist without thereby
changing the method by which the bonnets 132 and
133 are engaged. As an example the piece 135 can also
serve as the commencement of a U-shaped profiled
unit for the commencement of a stand or shelf. For
preference, all the profile 1 36 of the piece 135 is intro-
duced into the internal strut of a main joist between a
lateral gripper and the central body 19, i.e., into the
longitudinal housing 36.

The piece 140 of FIG. 46 is a piece modularly distrib-
uted along a main joist and thus makes it possible, by
its flat surface 141, to form a right-angied lateral en-
gagement with a certain preselected gap. In the exam-
ple illustrated, the flat surface 141 is positioned at an
angle in relation to the web 142 of a Q profile with a
trapezoidal central part, capable of sliding longitudi-
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nally along a castellated profiled unit 51 of the internal
strut.

Finally, in FIG. 47, two supplementary internal struts
143 are shown, each consisting oa a U-profilewith two
successive returns at 135°, 144 and 145, coming in con-
tact with the two double-hook connecting pieces 56
and keeping these latter regularly spaced out. The
distance between the two units 56 being increased,
the same applies to the height of the central body 19
of the internal strut, so that the even longitudinal
space 21 between two external sheaths 3 and 4 is
increased, this providing a solution for all dimensional
problems relating to the various possible ways of
utilizing the said space 21 (Ultilization for furniture
or for industrial purposes).

After having studied the various types of orthogonal
connection between two main joists 1, the se connec-
tions being either ‘‘squaring,” “perpendicular” or *'lat-
eral,” and all produced from a piece intergral with a
strut forming bridge and constructed in the form of cas-
tellated profiled units 49 or 51, or even belonging to
the said castellated profiled, a description will now be
given of the method of orthogonal connection of the
*““squaring’’ type between a secondary joist and a main
joist such as shown in FIG. 21. The fact is that starting
with the combination of two joists, a main one and a
secondary one, parallel to each other, and constructed
in the form, therefore, of a parallel “squaring’’ connec-
tion, it is possible to combine the composite assembly,
thus obtained, with a second main joist orthogonal to
the two preceding joists, by binding the second main
joist either to the secondary joist, which is perpendicu-
lar to it, or to the first main joist, which is likewise per-
pendicular to it.

For the connection between the secondary joist and
the second main joist use is made for this purpose of the
end piece 73 which prolongs one of the struts forming
a bridge between the two external profiles 65 and 66 of
the secondary joist 2. This piece 73 penetrates the even
longitudinal space 21 of the second main joist and, for
example: engages between the two platforms 52 of the
two castellated profiled 51 forming a strut for the said
second joist, or is equipped with a return such as the ex-
treme flange 12 of an external sheath 3 of the second
main joist or gripped between the piece 73 and the said
return, or else comprises a perforation or two teeth 116
between which a locking clip 146 is introduced, of
which one constructional version, to be preferred, has
been shown in FIG. 36. Finally, the piece 73, designed
to fit into the second main joist, can also be constructed
at an angle, and it is substantially of the type of the
piece 96 shown in FIG. 28; in this latter case the second
branch of the angle forms a piece 55 or two pieces 56
capable of assembling two castellated profiled 49 or §1.
The angle strip 96 of FIG. 28 is advantageously pro-
vided, on at least one of its two branches, with perfora-
tions 57, designed to accommodate the protuberances
58 provided on the outside of the platforms 52.

The assembly between the first and the second main
joist of FIG. 21 can also be obtained or completed by
means of an accessory 147 known as an ‘‘angle”’; the
lower part of this latter penetrating the housing 36 of
the second main joist underneath the jaw 20 of a lateral
gripper defined by the two external sheaths 3 and 4.
The method of fixing the angle 147 to the second joist
is thus similar to one of those mentioned in connection
with the method of fixing the piece 73 to the same joist.
The angle 147 consists of two parallel side plates 148



3,757,485

29

and 149, interconnected by a strut 150 of which the
thickness is substantially equal to that of the Q profiles
65; the side plate 149 is rectangular, its width corre-
sponding substantially to that of the flange of ) profile;
on the other hand, the cheek 148 is substantially in the
form of a right-angled isosceles triangel of which the
base is slightly in excess of the over-all width of the {}
profile 85, in such a way as to cover over the internal
faces of the two lateral flanges 68 of the said profile.
The cheek 147 terminates in a first right-angled return
151 directed towards the cheek 149, and possibly a sec-
ond righ-angled return 152 prolongs the return 151 in
the vertical plane passing substantially through the side
plate 149. A free space separates the first return 151
from the strut 150 in such a way as to give passage to
the extreme retaining flange 12 of the external sheath.
The use of the angle 147 is thus conceived of as follows:
the first return 151, possibly the second return 152, are
introduced into the housing 36 of the second main joist
by the longitudinal displacement along the latter, in
such a way that the internal strut 150, by its bottom
end, comes to rest against the intermediate flange 11 of
the external sheath. A profile ) 65 or 66 is then slid be-
tween the two side lates 148 and 149 in such a way as
to block the said profile longitudinally in relation to the
second main joist. The angle 147 is completely utilized
in the extremities of the construction of the wall or-
thogonal to a second main joist and enables the Q pro-
files 65 or 66 to be blocked laterally in realtion to the
second main joist, since these §) profiles are gripped be-
tween the two side plates 147 and 148. By way of an ex-
ample, the angles 147 will be the thin stainless steel side
plates. The thickness of the material forming each
angle 147 is equal to half the width of the even space
21 provided between two external sheath of a main
joist, and thus two angles can be placed back to back.

It will also be noted that numerous accessories uti-
lize, in common, the internal housing 36 of the longitu-
dinal sides of a main joist; each of these accessories has
a first end blade of which the thickness is equal to the
width of the even space 21 provided between the ex-
tremities of the retaining projections of the external
sheaths 3 and 4, and in general the blade or blades are
prolonged by an end part which fits the geometrical
contours of the castellated profiles 49 or 51 forming a
non-continous bridging strut for the external sheaths 3
and 4 of a main joist. All the dimensions of each of
these accessories constitute a relative system which fa-
cilitates their standardization and their various multiple
uses but which, needless to say, could be different if
necessary.

Each of the C-shaped external sheaths of the com-
posite structure to which the invention relates has di-
mensions enabling it to be used as an external finish of
a panel based on the said composite structure. Essen-
tially, the composite main joists to which the invention
relates can equally well take the form of walls; for this
purpose, and by reference to FIGS. 48-61, the joists
covered with the external sheaths 3 and 4 are arranged
in one and the same plane, in such a manner that the
extradoses of the webs 7 of these external sheaths are
aligned. Consequently, two longitudinal spaces 21 be-
tween two successive joists are face to face, and it is
permissible to introduce lon itudnally a connecting de-
vice between the two joists, which said connection de-
vice is naturally a secondary joist 2, as particularly de-
fined in FIGS. 52 to 56. The distance separating the
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webs of the external profiles 65 and 66 is slightly less
than that separating the external sheaths, 3 and 4, in
order not to extend beyond the two parallel front
planes defined by the external sheaths of the main
joists. The width of the space 21 being not more than
twice the thickness of the sheet metal of which the pro-
files 65 or 66 consist, plus once the thickness of the
web of the strut 67, the secondary joist is gripped in the
said space. The flexible returns 77 come to rest advan-
tageously against the extreme flanges 27 of the jaws 20.
The secondary additional joist of the main joist is ad-
vantageously covered on its two visible edges with two
symmetrical U-shaped embellishers 81. contacting the
planes of the extradoses of the webs 7 of the sheaths 3
and 4. In many cases the external profiles 65 and 66
will comprise projections 153 substantially on a level
with their strut, these projections coming to rest against
the intermediate flanges 11 of the external sheaths and
the embellishers 81 coming to rest against the latter.
The projection thus extends beyond the lateral faces
154 of the external profiles by a height equal to the
thickness of the sheet metal constituting the embel-
lisher 8, e.g. 8/10 mm in thickness.

As an illustration of the assembly operation, in suc-
cession:

— FIG. 57 shows a false ceiling, or a ceiling;

— FIGS. 54 and 59 show a single-surface shelf;

— FIG. 60 shows a number of commencements of
showcases or showroom furniture or show windows;

—FIG. 61 illustrates an independent panel, capable
of being mounted immediately on the customer’s prem-
ises by the attachment (clamping) system already de-
scribed.

A construction of this kind is difficult to produce, at
any rate at such low cost, at the works, and on a mass
basis, in contradistinction to that offered by the present
invention, ’

The pieces in FIGS. 62-64 enable composite joists or
walls to be assembled in the various corners of the com-
posite structure to be produced. By way of an example,
and without any limitative effect, the assembly of a ver-
tical composite joist with a vertical wall in the following
manner (FIG. 36): a profiled piece 155 forms a tight
connection between two or four panels consisting of
elementary U-shaped profiles.

This piece 155 with a £ profile comprises. along the
longitudinal axis of symmetry of the extrados of the
web 156 of the said Q profile, an orthogonal return 157
terminating in two wings 158, substantially forminga T
with the return 157, the geometry of the segments 157
and 158 being such as to allow of their introduction
into the housing 36 of the main joists. For preference
the piece 151 will be of a plastic material, so that it can
comprise reinforcements 159 along its two internal di-
hedrons (FIG. 62). Referring to FIG. 36, it is conceiv-
able that a vertical wall will come to be fixed between
the vertical main joist on the one hand, and the lateral
flange 160 of the piece 155 and the intermediate flange
11 of the external sheath 3 of the horizontal main hoist
going away towards the left-hand side of FIG. 36. This
results in absolute hermeticity between the two main
joists used and the vertical wall.

Possibly a second piece 155 can be arranged dym-
metrically in relation to the first. By the blocking of the
said second piece in a second main joist it is possible to
assemble from one to four walls in a corner of the struc-
ture.
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The pieces 161 and 162 respectively of FIGS. 63 and
74 follow naturally from the construction of the piece
155. In particular, the piece 161 can receive a number
of parallel thin plates or else be used as a base for a slid-
ing door, moving in horizontal or vertical planes.

From the main and secondary joists defined accord-
ing to the present invention, therefore, it is conceivable
that it would be possible, with a parallel use of the ac-
cessories designed in accordance with the said joists, to
produce all the fittings or articles of furniture required.
An illustration given by way of an example is provided
for this purpose in FIG. 65. Any composite structure
uses at the base at least one main joist 1 and its comple-
mentary secondary joist 2 bound to the main joist par-
allel in accordance with the “squaring’ method, this
method of binding being illustrated in perspective, as
an exploded and distorted view, in FIG. 65a. From the
assembly in FIG. 654 or another single main joist, the
orthogonal connections are then conceivable with at
least one other main joist, to which may be bound an-
other complementary secondary joist. Cut plan views
of such orthogonal connections, of the ‘‘squaring,”
‘“perpendicular” and “‘lateral” type are thus illustrated
in the following diagrams:

FIG. 66: three main joists are interconnected by
means of two angle pieces, 95 for instance, ensuring
“squaring” connections. The lower joist extends
slightly towards the left beyond the plane of the inter-
mediate flanges 11 of the two external sheaths consti-
tuting the main joist connecting them.

FIG. 67: four main joists are inter connected by
means of four angle pieces 95, as defined in FIG. 66,
while the rigidity is improved by two joists in particu-
larly, arranged parallel.

FIG. 68: combination of a single wall with a double
wall.

FIG. 69: parallel illustration of the non-continuity
which may occur in the external sheaths 3 and 4 of a
main joist 1. .

FIGS. 70 and 71: illustration of perpendicular con-
nections.

FIG. 72 shows all the profiled units and accessories
indispensable for the construction of the composite
structure according to the invention and also for stan-
dardized applications.

It will be noticed that the number of profiled units is
five and that there are eleven accessories. The piece
170, in particular, not yet described, enables an orthog-
onal original connection to be provided, as shown in
FIG. 73. The piece 170, assimilated to a castellated
connection 56, comprises on one of the transversal
edges of its web an operating pusher 171 and on the
other transversal edge a hook 172 of which the second
return penetrated the even longitudinal space 21 of a
main joist. The connection shown in FIG. 73 is that of
a vertical main joist and of a horizontal main half-joist.
Two pieces 170 are arranged on the castellated profiled
unit 51 of the horizontal half-joist in such a way as to
enclose the vertical joist. In the combined displacement
173 of the two pieces 170, the two joists are firmly
fixed together:

— firstly, by the gripping of one of the two external
sheaths of the vertical joist between the extremity of
the return 172, on the one hand, and the platform 52
of the castellated profiled unit 51 of the horizontal half-
joist, on the other;
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— secondly, using the teeth 174 with which the piece
170 can be provided. These teeth penetrate the rack 35
with which the lateral gripper of a main joist is advanta-
geously provided. This rack is defined, for example, on
the web of a C-shaped profiled unit 33 (FIG. 52); it is
constructed in the form of at least one line of rectangu-
lar perforations identical for example to those provided
on the central web of the external profiled 65 and 66
of the secondary joist 2.

Needless to say, the invention is not confined the
method of application or to the method of construction
mentioned. Various alternatives would be conceivable,
without departing from the scope of the present inven-
tion:

— At the level, for example, of the non-continuous
struts of the main joists, struts constructed in the form
of bridges, one of the original features of which may ap-
pear at the level of systems of ribs 175 thus enabling the
trapezoidal shape of the profile 49 or 51 (FIG. 74} to
be replaced.

— At the level, likewise, of the caps 110, which may
comprise a ribbed return 176, ensuring better cohesion
(FIG. 75). All of these caps 110 will preferably be
made of a plastic material in such a way as to provide,
in the composite structures when assembled, a protec-
tion for the users against corners.

— At the level of the internal struts of the main joists,
which preferably, as shown in FIGS. 10a and 105, are
of two kinds, but which may just as easily be defined in
the form of a single model of non-continuous bridge
(FIG. 76), in which single model the casteliated pro-
filed units 49 or 51 constitute the base, since it is only
these types of profile that enable orthogonal connec-
tions to be obtained.

— Finally, at the level of the independent compact
bridging struts capable of holding the external sheaths
of the main joists firmly face to face, with a regular and
functional gap 21, and according to the width of this
selected gap. These bridges are tightened or gripped by
the walls of the external sheaths 3, 4 of the main joists,
or else these bridges grip one another, thanks to retain-
ing flanges with which they are equipped on the exter-
nal sheaths, or the internal elements of the said main
joists. The bridge 177 in FIG. 77 directly holds the two
external sheaths 3, 4 by means of its four jaws 20, defin-
ing the two lateral connecting grippers for the external
sheaths. Two opposite jaws provided separately on
each of the two grippers elastically grip a castellated
profile 178 of which the central web and possibly the
two marginal flanges are equipped with a rack con-
structed in the form of a line of rectangular perfora-
tions 179. The bridge in FIG. 79 grips the two lateral
flanges es 180 of a U-profile 181, while, on the other
hand, the lateral grippers of the bridge of FIG. 80 are
gripped by means of a £} profile 182.

The spaces 21 between two external sheaths, face to
face, of a main joist are indispensable for the produc-
tion of the connections, and the extension of these gaps
to the general composite structure obtained is an aes-
thetic and functional factor. Thus the space between
two external sheaths can enable two different types of
utilization to the distinguished:

a. for the fittings of living rooms, kitchens, stores, of-
fices, etc., the aesthetic considerations are more impor-
tant than mechanical strength factors, and the satisfac-
tory threshold for this type of utilization is a gap of the
order of 10-25/10 mm, for example:
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b. for handling, industrial fittings, mechanical
strength is more important than aesthetic consider-
ations, and spaces may range from 3 to about 25 mm.
Owing to this considerable space, elements such as
walls, panels, racks, half-hoops, embellishers, sliding
rails for doors etc. (FIG. 81) can be introduced be-
tween two sheaths face to face. This provides a mixed
assembly known as a ‘“‘panel-joist,” in which the func-
tion of the end flanges 12 of the external sheaths 3 and
4 is to enable the walls incorporated between the two
sheaths to be satisfactorily aligned and rendered rigid
in the lateral direction.

All the original characteristics of the present inven-
tion can be adapted to various dimensions or thick-
nesses of joists or walls to be constructed, provided
each of the constituent elements of the composite joist
proper is appropriately adapted. However, as far as
possible, for reasons of economy, and above all for aes-
thetic reasons, when the problem is to provide internal
fittings for dwellings or stores, the space 21 between
two external sheaths will be limited to about 10 - 25/10
mm. These values, as already explained, will be greatly
exceeded when the problem is to provide industrial fit-
tings or those intended for handling purposes, in which
fittings the mechanical strength is by far the most im-
portant factor.

As an alternative, FIG. 82 shows a main joist which
still has an axis of symmetry but in which the external
sheaths are at two different levels. This arrangement is
a solution to the problem of opposite angles and still
maintains the essential chracteristics of the main joist,
i.e., the accessibility of its spaces 21, of its housing 36
and cavities, and the possibility of introducing hooking
devices into the said cavities, at all the corners of the
structure. The particular arrangement of FIG. 82 pro-
vides a complementary solution to all the fundamental
problems of level or “‘squaring,” by the offsetting of the
extremities and the externsl sheaths of the joist itself.

The main composite joist of FIG. 83 is very important
insofar as it comprises, in the directio s parallel to its
axis of longitudinal symmetry, four spaces 21 situated
at 90° from one another. This quadrangular joist 200
thus consists of the combination of four identical C-
profile see e.g. 201, 202, etc., the web of each being
bent at 90° towards the outside, along its median longi-
tudinal axis. Whatever the arrangement of the first in-
ternal independent bridges, the joist 200 still defines,
along each of its four faces, a housing 36 set back from
an even longitudinal space 21. In the formula shown in
FIG. 83, first bridges situated in perpendicular planes
have been shown at the two ends of the joist, each
bridge being essentially made up of two castellated pro-
filed parts 51. ’

Another orlgmal arrangement would be the combina-
tion, in a main joist 1, of two external sheaths 3 and 4,
by two castellated profiled parts 49 or 51, of which the
webs would be in contact with the intrados of the web
7 of the sheath. This latter arrangement, for the inter-
connection of the two castellated profiles, necessitates
the introduction of a piece of regular straight section,
defined by two isosceles trapeziums, adjacent by their
minor bases, the major bases of the trapeziums being
parallel and in contact with the webs of the catelled
profiled units, and the inclined sides of the trapeziums
being in contact with the returns 53 of the profiles 51.

The arrangement of the two main joists in FIG. 76
also shows a particular method of assembly, since the
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two orthogonal main joists are associated by their cas-
tellated profiles 51, functioning as first bridges; the fact
is that two castellated profiles provided respectively on
the two main joists are placed back to back, by their
protuberances 58 and congruent perforations 57, or-
thogonally over at least part of their webs 57. In this
case, as in all the connections constituting the corners
of the structure, the base of each angle maintains free
access to the spaces 21 and to the housings 36.

The movable modular homogeneous structural as-
sembly in which the first bridging struts formed by two
castellated profiled units placed back to back over at
least part of their web, whether the said profiled units
are parallel or cross over (FIG. 76), makes it possible
to use all the accessible parts of this assembly (cavities,
housings) for all or part of the hooking and locking
means slid into their sheaths. It is thanks to the individ-
ual form taken by these external sheaths (projecting re-
taining devices), their special method of combintion,
the over-all rigidity of their materials, and the protuber-
ances and perforations with which they may be
equipped, that it is possible to introduce, and secure ef-
ficiently in the said structure, main and complementary
connecting means as well as functional and ornamental
caps, of which the shapes, protuberances and perfora-
tions are reciprocally adaptable to those of the castel-
lated profiled units constituting the first bridges of the
main joists. Thus these profiles can also serve as sup-
ports for the possible final mounting, which is easy to
carry out owing to the interaction between the external
materials, preferably of light weight, and decorative
materials used, particularly necessary owing to the
presence of independent bridges forming struts,
whether these bridges are of the “squaring” type or
not, their strong material, generally corrosion-proof,
being of an unaesthetic nature, all the more so since the
profile of these bridges is generally irregular; it is thus
of particular advantage to render all bridges totally in-
visible by means of the cladding proposed by the inven-
tion. '

What is claimed is:

1. A lightweight composite structure, comprising at

" least one main composite joist consisting of two exter-

nal parallel disposed sheaths, each sheath comprising a
central web and two flanges constituting projecting re-
taining devices, and arranged face to face in such a
manner that their retaining devices are directed to-
wards one another, a plurality of first stiffening bridge

.means comprising means disposed internally of the

sheaths interconnecting the sheaths and functioning as
symmetrical struts for the sheaths and spacing them so
the sheaths define between each pair of mutually oppo-
site retaining devices a longitudinal slot of constant
width, the plurality of first bridge means being spaced
from one another in the longitudinal direction of the
joist and frictionally engaging the sheaths for selective
positioning thereof in spaced positions in said longitu-
dinal direction, said bridge means defining two longitu-
dinal housings between the external sheaths, one hous-
ing being positioned to the rear of each slot, in such a
way that each housing is freely accessible through the
slot from outside the said main joist, each first bridge
means constituting means for providing a squaring-
connection between two main joists.

2. A structure in accordance with claim 1, compris-
ing in combination with at least one main joist, a sec-
ondary composite joist, parallel and complementary to
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the main joist, the secondary joist consisting of two par-
allel disposed external profiled sections, arranged face
to face and each having a substantially flat central web
substantially co-planar with the plane of the web of an
external sheath of the main joist and two marginal re-
taining flanges defining a gap there between opposite
said profiled sections being at least equal to the width
of the slot, a plurality of second bridge means, spaced
from one another in the longitudinal direction of the
secondary joist and functioning as symmetrical struts
for the said profiled sections, said second bridge means
each comprising a central web having two flexible sym-
metrical longitudinal returns which grip extremities of
the marginal retaining flanges of the two external pro-
filed sections, the webs of the second bridge means ex-
tending longitudinally into one of the two housings of
the main joist, the flanges of the external profiled sec-
tions being gripped between two mutually opposed re-
taining devices of the main joist, and each second
bridge means also constituting means for forming a
squaring connection between the joists.

3. A structure according to claim 2, wherein at least
one of the first bridge means of the main joist consists
of two lateral grippers constructed in the form of longi-
tudinal C-shaped cross section profiled units each com-
prising an uninterrupted or perforated web with a
flange at each end, the said grippers, on the one hand,
being aranged in such a manner that the flanges on one
web extend in a direction opposite to the flanges on the
other web, while on the other hand the webs are joined
by a quadrangular, solid or tubular enclosure, the said
one first bridge means thus defining, inside of its two
- lateral grippers, a C-shaped cross section longitudinal
housing.

4. A structure in accordance with claim 3, wherein
said web comprises intrados and in which at least one
of the first bridge means of a main joist comprises two
symmetrical longitudinal castellated cross-section pro-
filed units, each comprising a central web parallel to
the webs of the external sheaths and two marginal
flanges bearing against the intrados of the web of one
of the two external sheaths, the said marginal flanges
being each prolonged by a return bearing against one
projecting retaining device of the external sheath, the
width of the central web of each castellated profiled
unit being at least ‘equal to the gap between the two
marginal flanges of said castellated profiled unit, the
said two castellated profiled units also being joined to
each other in such a manner that at least parts of their
respective webs are situated opposite to each other and
that they define longitudinal C-shaped cross-section
housings.

§. A structure in accordance with claim 4, wherein
the two castellated profiled units connecting the two
external sheaths of a main joist are joined by a connec-
tion piece of which the central web bears against at
least part of the web of each castellated profiled unit
and is prolonged by at least four longitudinal returns,
enabling two castellated profiled units to be joined to
each other, the external surface of the web of each cas-
tellated profiled unit associated with an external sheath
being situated in the plane passing through that point
of the projecting retaining device of the said external
sheath which is nearest to the longitudinal plane of
symmetry of the main joist, in such a manner that the
thickness of the said connection piece is equal to the
width of the said slot.
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6. A structure in accordance with claim 5, wherein
the external surface of the web of each castellated pro-
filled unit has at least one protuberance facing a corre-
sponding protuberance on the other web, the sum of
the heights of the two opposed protuberances being
equal to the width of the said slot.

7. A structure in accordance with claim 6, wherein at
least one of its corners comprises two orthogonal dis-
posed main joists connected together by a “square’ or
angle piece, each of the two branches of the latter
being locked between and in contact with the webs of
the two castellated profiled units respectively of the
first and of the second main joist, while that part of the
second orthogonal branch of the said **square” or angle
piece which passes through the said slot provided be-
tween the projecting retaining devices of the external
sheaths of the second orthogonal main joist is of a
thickness equal to the said slot, in such a manner as to
provide between the said main joists a connection of
the ‘‘squaring or lateral” type as hereinbefore defined.

8. A structure according to claim 7, wherein one of
the two branches of the ‘‘square” or angle piece has
perforations congruent with the protuberances on the
castellated profiled units connecting the external
sheaths of the main joists.

9. A structure in accordance with claim 8, wherein at
least one of the transversal or longitudinal sides of the
“‘square” or angle pilece comprises means, which are
constructed, for example, in the form of hooked teeth
for securing the said ““square” or angle piece in each of
the main joists which it connects orthogonally, the said
teeth interacting with and passing through perforations
in the central web of the castellated profiled units and
in the web of the connecting pieces, and locking means,
which are constructed, for example, in the form of clips
positioned opposite the internal surface of the central
web of the castellated profiled units, thus locking the
said teeth and preventing them from working loose and
leaving the castellated profiled unit within which they
are enclosed.

10. A structure in accordance with claim 9, wherein
at least one of its corners comprises two orthogonal
main joists connected together by the “perpendicular™
system hereinbefore defined, i.e., a first main joist in
which the bridge means used for the *'squaring” con-
nection is formed by two castellated profiled units fixed
back to back, and a second main joist, from the end of
which at least one tooth extends, prolonging the branch
of an angle piece locked between the webs of the two
castellated profiled units of the said second main joist,
while that castellated profiled unit of the first main joist
which is remote from the second main joist extends be-
yond the end of the said first main joist by a length
equal to the distance separating the webs of the two ex-
ternal sheaths of the second main joist, in such a man-
ner that the web of the said castellated profiled unit ex-
tending beyond it is traversed by the said tooth, and
means for locking the said tooth being provided oppo-
site the internal face of the central web of the extending
castellated profiled unit.

11. A structure in accordance with claim 10, wherein
at least one of its corners comprises two orthogonal
main joists, interconnected by the ‘‘squaring’” system as
hereinbefore defined, the central gap between the webs
of the two castellated profiled units of the first main
joist being accurately calibrated in such a manner that
the second branch of the angle piece locked in the sec-
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ond main joist is slid into position between the said cas-
tellated profiled units of the first main joist in such a
way that at the same time the intermediate flanges of
the external sheaths of the second main joist are in
close contact with the end cross section of the two cas-
tellated profiled units of the said first joist, in order to
prevent the angle piece from bending at its most fragile
part.

12. A structure in accordance with claim 11, wherein
at least one joist comprises an L-shaped, T-shaped or
X-shaped gripper, of which each branch consists of two
arms of U-shaped cross section profile, which are face
to face and symmetrical, each of the said arms having
a configuration identical with that of the longitudinal
cavity defined between the central part of the castel-
lated profiled unit and the intrados of the central part
of the web of the external sheath associated with the
said castellated profiled unit, each arm of each branch
of the said gripper being introduced into one of the said
cavities, in such a way as to provide, between at least
two main joists, an orthogonal connection of the “‘per-
pendicular” type or else a unidirectional prolongation.

13. A structure in accordance with claim 12, wherein
the central web of at least one of the second bridge
means of a secondary joist, associated with and com-
plementary to a first main joist, is provided over at least
a part of its length with locking means capable of pass-
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ing through the longitudinal space provided between
two mutually opposite projecting retaining devices of a
further second main joist orthogonal to the main and
secondary joists already mentioned, while the external
sheaths of the further second main joist are situated in
the plane of the sheaths and of the external profiled
units respectively of the said first main joist and of the
secondary joist, while at least one of the two external
sheaths or at least one of the first bridge means of the
second main joist also comprises devices for locking
the said means.

14. A structure in accordance with claim 13, wherein
at least one main joist is provided, on at least one of the
ends of at least one of the two external sheaths of the
said joist, with a finishing cap, for functional and aes-
thetic purposes, and made of metal or plastic, and cov-
ering the four non-sheathed surfaces of the extremity
of the said main joist, the said cap consisting of a pro-
filed part with a straight section identical to that of an
external sheath of the said main joist and comprising,
in particular, longitudinal retaining flanges and similar
to the projections of the said main joist, in such a way
that the removal of the said cap allows access to lock-
ing means in the said main joist, to enable accessories

or a second main joist to be attached thereto.
* * % * *
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