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10 Claims.

1

This invention relates to a novel wooden struc-
tural building element for prefabricated build-
ings, and to a novel wooden building formed of
such elements. :

[For the purpose of transferringy In order to
transfer the manufacturing of a building from
the building-site to the factory, it is necessary
to divide [upd the large wall-spaces, the fram-
ings of joists etc. into smaller parts L.} or

elements, which can be mechanically manufac-

tured in a factory and afterwards easily put to-
gether at the erection site. For that reason it
is impossible, in a rationally working production
of portable wooden buildings, to write the dimen-
sions of the building or its rooms quite arbi-

trarily, but they are to be varied in determined

steps corresponding to the so-called module
measure. In order to satisfy practical demands
for various room dimensions fetc.] the module

measure has to be kept as low as 10-to 20 centi- =

meters. In exisling prefabriceted arrangements,
wall [Wall]l and joist elements are usually pro-
duced [effected] in normal widths at least sev-
eral times larger than the chosen module meas-
ure. In order to satisfy all demands for various
room dimensions [within the frame of the chosen
module, consequently there has to be produced,
except]l which are multiples of the selected
module measure, it is necessary to produce, in
addition to the elements of normal width, a large
amount of extra elements of varying smaller
dimensions. Thus, existing prefabricated build-
ing structures do not utilize, to the mazximum
ertent, the advantages of standardizalion of
elements.

The present invention [refers] relates to ele-
ments by means of which the above difficulties
are avoided, and it is principally characterised
in that all or almost all the building-elements
are of the same width, being equal to the chosen
module measure fon one hand,J and of the same
range of size as the thickness of the Loccurring?]
intermediate walls or partitions of the building,
[on the other hand,] or for instance equal to
two times this measure, and that the assembly
of elements, after having been joined together,
form a complete wall [including a complete
framing of joistsd or floor and ceiling structure.
By means of this arrangement it is possible. to
erect a building essentially by means of [one}
a single type of [elements] element. [Accord-
ingly] Further, the frame- [element] elements
included in the building are of the same width
as the wall or floor and ceiling forming elements,
[through which the advantage is obtained] so
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that both wall or floor and deiling forming ele-
ments and their framing elements can t0 a large
extent be produced out of standardized details.

According to the present invention the pro-
duction of the wall elements is furthermore quite
independent of window- and door-apertures, the
[bodyl wall structures being built up of the
elements in such a way L] that: necéssary win-
dow-~ dnd doer-apertuies as formied to accom-
modate [wherein] windows and dodrs which are
inserted later on, at the building-site, which to
2 large extent decresses the number of element
types [being recessary] required to meet various
demands with reference to the location and size
of window or door apertures.

wWhen [a frame of] the structure of a building
is to be erected by means of the elements ac-
cording to the present invention, the joist ele-

meénts are placed with - their Ledges straightl

end edge portions resting on the top [edge] edges
of the outer or inner walls, [the same thing
holding good not only for the walls supporting
the elements, but also ford and the side edge
portions of certain of the joist elements rest
upon the top edges of the walls running parallel
to the longltudingl direction of the joist ele-
mernts placed on outer walls being protected by
a special wall element, the thickness of which is
equal to one half of the wall thicknegs afid the
height of which is equal to-the thickness of the
joist elements. : )

An advantageous construction of the element
according to the present invention includes a
box~beam  having ‘two [opposite]l varallel and
spaced apart side walls or flange members con-
nected by two parallel and spaced apart end walls
or web members, so constructed and arranged
that the edges of the side walls project beyond
the Fedges¥ planes of the end walls or iwebs,

-the projecting portions Lor] constiluting flanges

[beingd intended to abut Lcloselyl aguinst the
fianges of similar adjoining elements in the
building:

In a-building Ewith & wooden frame those walls
of the saidY embodying the present invention,
the walls of the box beam which are parallel with
the plane of the [ready-made wall-spaces or
framings of joists, ¥ weall or floor construction are

made  of plywoeed including several wooden

courses or plies, the fibres of which run in dif-
ferent directions. Im order to obtain tight joints
between. the elements, the projecting portions or
flanges at the longitudinal edges of the side walls

-are provided with tongues and- grooves, 3 mois-

ture resistant packing being providéd at the
bottem: of the groove, - '
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In the bozx-beam embodying the present inven-
tion, [The] the projecting [endsY edge portions
or flanges of the side walls [of the box-beam
structure] form .a channel with the respective
adjoining end wall or web for the reception of
a resilient insulating pad, which projects slightly
beyond the edges of the side walls. )

In the accompanying drawing a constructional
form of an element according to.the invention is
Lexemplified] illustrated by way of example to
show the manner in which such elements are
employed in erecting a wooden building. -

In the drawing: : o : .

Fig. 1 [shows a diagram of the arrangement
as practised on a framing of footings.] is a dig-
grammatic view showing the arrangement of
elements on prepared footings to erect a wooden
building in accordance with the present inven-
tion. Fig. 2 represents g section through a box-
beam according to this invention, and PFig. 3
shows a fragmentary section through o portion
[of part] of a joint between two adjoining box-~
beams, to show how they are joined together to
form a wall or fioor. ' Fig. 4 represents in eleva-
tion a diagram of a part of a wall, erected by
joining together a plurality of box-beams and
Fig. 5 is a vertical section through a part of a
two-storied building showing the use of box-
beams according to this invention to make floors,
walls, partitions and ceilings. )

[in Fig. 1 is illustrated in the form of a dia-
gram how g frame of] Fig. I diagrammatically
illustrates how a building is erected in a rational
manner [, which is attained by the fact that
the plate] by dimensioning the wall and floor
structures so that each floor structure formed by
the hoist elements projects at every edge out upon
the tor edges of the underlying wall [element]
structure to an extent of half a module meas-

ure. At the [end side] edges of the [framing

Jjoists] joist or floor structures, the wall-thick-
ness is filled out by means of an always Lequallyl
uniformly shaped filler element i. “[Thus, the
further advantage is obtained thatl Further, all
the joist elements are of lengths which represent
‘[a] whole [multiple] multiples of the module
measure. Thus, in the figure, a, b, ¢ and d are
whole ‘multiples of ‘the chosen module measure.

LThe figurel Fig. 1 is a schematic elevation
through a building erected by means of inter-
connected box-beam elements, thé left hand por-
tion thereof showing a longitudinal elevation of
a joist assembly which provides both [combined]
floor and ceiling while the right hand portion
thereof shows a transverse diagrammatic section
of such a combined floor and ceiling. The figure
is intended only to show the main principle . of
erecting a building according to the invention.
. Therefore, the box-beam structure of the indi-
vidual elements is not particularly set forth
therein. In this figure, a represents the length
of a box-beam element 3| according to the in-
vention, resting on footings 30, [forming a fioor]
and cooperating with other similar elements to
vrovide o complete floor or.joist structure.. In
the right hand portion of the figure d represents,
diagrammatically, [a transverse section through
the floor] the distance between the confronting
faces of the footings 30 measured in the trans-

verse direction, the box-beams 31 being shown at -

right angles to. their position in the left [half]
hand portion of the figure. The numeral 32
represents a box-beam according to the inven-
tion, erected vertically to form a wall.

Each of the elements 31 and 32 formiﬁg, the -
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4 4
waell and floor structures, respectively, is coit-
structed in the manner illustrated in Fig. 2. The
box-beam shown in Fig. 2 has spaced, parallel
sides or flange members B, each including three
wooden courses or plies [, 2 and 3 glued to-
gether, the outer [ones of which have} and inner
plies having their fibres parallel to the longitudi-
nal direction of the [plates] flange members and
the intermediate Lcourse of which has] ply hav-
ing its fibres perpendicular to said direction.
The intermediate course or ply effectively. re-
duces the shrinking and expanding of the [two
outer courses] inner and outer plies, which per-
mits the variations of the width per element to
be decreased to a maximum of approximately
0.3 millimeter. The sides or fange members 5
are kept in their relative Iposition] spaced apart
bositions by ends or web members 4 arranged
along the elements and each consisting of [rather
constant volume plates] a plate of uniform cross-
section glued together of, for instance, wood
fibre, plywood or coursed wood. The [said
plates are] web members 4 are parallel to each
other and perpendicular to the flange members
5, with the edges of the web members being
seated in longitudinal grooves formed [on] in
the inner [facel faces of said [sidesY flange
members spaced from the edges Lthereof] of the
latter. [The projecting portions 5a or flanges
are thus formed on said sides.] Thus, the edge
portions of members 5 project beyond the web
members 4, as at 5a, to provide flanges. 'These
projecting [sides] flanges, together with the ad-
Jjoining [wall] web member 4, form s channel for
the reception of an insulating pad 8. In the
course of the manufacturing operation the in-
termediate [courses 2. of the elements] plies 2
of the flange members 5 can be displaced laterally
in relation to the [two outside plates] outer and
inner plies 1 and 3, respectively, so that a tongue
6 and a groove T are formed along the opposite
longitudinal edges of each flange member, which
are fitted together with corresponding parts of
adjoining elements when the erection takes place.
Due to the shape of the elements there is ob-
tained a closed chamber § defined by the interior
surfaces of the flange and web members. and
[.J which is filled with a suitable insulating
material. The cushions § [suitably}-are made
harrower than the space or channel between the
projecting flanges 5a so that an air chamber or
an air channel 10 is obtained between the cush-
ions and the flanges when the elements are as-
sembled (see Fig. 3). Through this channel 10
electric wires [ete. can be suitably drawn],
plumbing and the like can be passed. In.con-
nection with the outer walls the channel fur-
thermore brings the advantage that, being put
into communication with the outer air, it serves
as draining channel for the heat insulating ma-
terial of the elements, because the moisture
within the wall will move towards the cold chan-
nel and vaporize. The condition, however, is
that the cross bracings are of .a material apt to
permit vapour diffusion. Furthermore in outer-
wall elements the channel 10 serves as a drain-
ing channel for water [having eventually] which
has been able to penetrate the Imatch-joint]

tongue and groove joint between the abutting

edges of adjoining flanges, and brevents this

‘water from soaking in the filling or resilient pads

8 Lthrough the capillary force]. Reference nu-
merals |1 and Ila indicate resilient packings
which are placed in the tongue and groove joints
to deter the seepage-of water therethrough.
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[In the form of a diagram] Fig. 4 diegram-
matically illustrates a wall formed of box-beam
elements according to this invention, and [how,
by means of) the manner in which dowels or
teeth 12 [LJ on one box-beam [is connected]
are employed for connecting the latter with ad-
. joining similar hox-beams 50 as to absorb the
wind forces, said dowels or teeth being obtained,
for instance, by making the tongue 6 deeper at
certain points, so that the tooth thus obtained
enters a corresponding or registering cavity
formed in the groove 1. [Loose} In place of the
teeth formed on the tongue 6, loose or: separate
dowels 12a may also be used to be received in
registering recesses or cavities formed in both of
the abutting edges of adjoining elements.

Fig. 5 illustrates a section through a part of a
two-storied building [with a wooden framel}

10

15

‘formed of wood and erected by means of the

[box-beams] box-beam. elements according to
the invention. The [erection is performed}
building is erected in the following manner:
[On the foundation-wall a] 4 carefully lev-
elled ground beam 14 is placed on each of the

previously prevared foundation walls 13. Then |

the box-beams 15 according to. Fig. 2 are laid
[for the floor} with their opposile ends resting

upon the ground beams 14 and are fixed to: the:

ground [heam 4] beams; for instance by means
of nails through the bottom [flanges] flangs
members. [, tighteningl 4 tight seal belween
the adioining elements [Fbeingd s obtained
through the tongues § [, oend the grooves 1
and the tightening or sealing cushions 8. As
seen. in Fig. 5, the opposite ends of the interior
cavity of each box-beam element are clased by
end walls which are spaced from. the correspond=
ing end edges of the fiange members so that a
recess is defined at each end of the element.
Cushions 8 are alsa disposed: in these end recesses
to provide a seal between the abutting ends of
longitudinally aligned box-beam elements. Fur-
there, the lower flange member of each box-beam
element is preferably jormed with a depending
rim or ridge which seats in the upwardly open-
ing channel defined by the related ground beam
14 thereby preventing longitudinal movement of
the box-beam elements 15 relative to.the ground
beams. When. all of the elements 15 have been
installed in side-by-side relationship, the lower
flange members of the elements provide the ceil-
ing surface of the underlying basement or cellar,
while the upper flange members provide the floor-
ing for the room thereabove. - After all of the
elements of the first floor construction Lhavingl
have heen placed and joined together, the hori-
zontal filler wall elements 16 are fixed to the ends
of the box-beam elements and to the ground
Ebeam¥ beams 14 which seat upon the ouler
foundation walls, EUpon the surface thus ob-
tained & plate 19 is placed and fixed,} A plate
or sill member 19 is then placed and fixed upon
the top surface of the first floor construction
extending along each of the joints between end-
wise abutting elements and the joints belween
the filler elements 16 and the adjacent ends of
the box-beam elements, that is, along the lines
corresponding to the locations of the inner walis
or partitions and of the outer walls, said plate
or sill heing perforated with an horizontal apey-
ture for each element included in the corre-
sponding wall. After that the wall elements 20
are raised in the manner shown in Fig. 4, be-
ginning at a corner where the first element: is

temporarily. stayed [right} in o perpendicular-
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6
position as: determined by a plumb bob., After
[that] the corner box-beam. element of the wall
econstruction has been erected, the remaining
box-beams are erected and joined together; one
by one, the box-beam. elements being connected
by tongue and groove, and then the bottom ends
of the elements are fixed in their exact positions
by means of a dowel 24 [beingd driven: through
a. suitable hole it the inner flange member of the
box-beam element and into the corresponding
aperture of the sill 19. Ebeam corresponding to a
hole provided in the side 52 After a number
of box beams have thus been [thus]} erected to
form a wall, an upper plate or sill 22, perforated
at spaced. locations along its length for the re-
ception of dowels 23, is placed on the upper ends
af the side-by-side disposed wall elements and
secured to: the latter in the same manner as the
[beam] sill 19. EIn. the same manner as at the
bottom ends of the box-beams, the upper ends
of the beams forming the wall are now fixed in
their positions by means of dowels 23 at the
upper ends.d Thus, the sills 19 and 22 and the
corresponding dowels 21 and 23 secure the wail
forming elements 20 at their upper and lower
ends against lateral separation. [Thus each
box-beam is secured at its upper and lower ends.]
The dowels. or teeth 12 give to the wall the neces-
sary stiffness to resist side forces such as forces
exerted against the building by wind in the plane
of the wall surface. Further, the dowels 12 pre-
vent relative longitudinal or vertical movement
of the wall forming bor-beam elements. Upon
the walls thus raised and secured the hext [fram-
ing element] fioor or joist comstruction is then
placed and the erecting operation is repeated as
described ghove.

The reference numeral 24 indicates battens
upon which roof boarding or plates 25 are placed
and secured by nails.. '

From the above description, it is apparent that
the flange members § of the box-beam elements
farming the wall constructions provide the in-
terior wall surface and exterior building surface
in. the outer walls or the wall surfaces of rooms
separated by partition walls. Further, the flange
members § of the box-beam elements forming
each floor consiruction provide the ceiling of the
reom. below and the flooring of the room there-
above. Since each.of the box-beam elements has
a width, that is, the distance between the outer
surfaces of the. opposite flange members 5, egual
to the thickness of the wall or fleor construction
of whieh it is a part, such bor-beam. elements

provide the supporting structure and. the oppa-

site: surfaces of the well and floor construciions.

It is also apparent from the above description

and Figs. 1, 4 and 5 that each box-beam. element
of the: fioar construction and. all of the box-beam
elements of the wall consiruction, with the ex-
ception of those defining window or door open-
ings, has a length equal to one full or overall
dimension of the construction of which it is a
part. Finally, as previously stated, the distances
between the centers of wall constructions defin-
ing a room are selected as whole multipies of «
madule measure, and the widths of the box-beam
elements. are either ane or more times. the module
measure, depending. upon ithe construction. of
which. it forms a part, while the thickness of
each box-beam element, that is, the lateral di-
mensions of the flange. members 5 thereef, is
preferably: equal to: the module measure or some
whole: multiple: thereof, so that the entire woeden
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building may be erected from a limited number
of different types of box-beam. elements.

The invention, of ecourse, is not confined to any
fixed measure of the elements, but- [they] the
latter can be varied within suitable -limits as
herein set forth. Likewise [can] any-suitable
insulating- or filling-material can be, used [ac-
cording to the purpose ofJ so long as it provides
the required heat or sound insulation. :The cas-
ing of the cushions 8 can be made of any mois-
ture impermeable material. .

‘Having now described our 1nvent10n what we
claxm as new and desn'e to secure by Letters
Patent is:

1. In a building, a room having walls and a
wooden floor construction comprising a plurality
of interengaged parallel, elongated - box-beam
elongated box-beam elements of tubular config-
uration in cross section arranged in side by side
relationship, each element having a width: sub-
stantially equal to the thickness of the floor and
a length at least equal to one horizontal dimen-
sion of the room pounded by said walls, and each
-element comprising spaced parallel flanges and
spaced, parallel webs arranged between said
flanges and connected thereto, said flanges form-
ing upper and lower members in the construetion,
the upper member forming the flooring in the
room above the ficor construction and the Iower

member forming the ceiling in the room below .

the construction, the flanges of -each box-beam
element having their edges tongued and grooved
and interengaged with adjacent similar members
in the construction to form said floor and ceiling,
said tongued and grooved portions-being pro-
vided with corresponding dowels and sockets; re-
spectively, engaging adjacent like members to
stabilize the construction.

2. In a building, wooden wall and floor con-

structions defining a room, eaci of said construc- ;%
tions comprising a plurality of interengaged par-

allel and elongated box-beam elements of tudbular
configuration in cross section arranged in side by
side relationship, each of said elements having a

width substantially equal to the thickness of the
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construction of which it is a part, the elements

of said floor construction each having a length at
least equal to one porizontal dimension of sdaid
room. bounded by the wall constructions, the
elements of said wall constructzons extending
vertically and dt least certain of the last men-
tioned elements having o length. substantially
equal to the distance between superposed floor
-constructions defining the height of said room,

each of said elements including spaced parallel

flanges and spaced parallel webs darranged be-
tween said flanges and connected to the latter,
said flanges forming upper and lower members in
said floor construction and. inner and outer mem-

bers in said wall constructions, said upper mem-

ber forming the flooring in the room above the
floor construction and said lower member form-
ing the ceiling in the room below the construc-
. tiom, said inner membDer forming the interior wall
surface of the room defined by the wall construc-
tion and said outer member forming the exterior
wall surface of the building, said flanges of each
box-beam element in the wall construction hav-
_ing the edges theéreof tongued and grooved and
interengaged with adjacent elements in the wall
construction to form-said interior and exterior
surfaces, said ﬂanges of each box-beam element
in the floor construction having the edges thereof
-tongued -and grooved and interengaged with ad-

- jacent elements in the floor construction to. form,
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said - floor and ceiling, said tongued and grooved
edges of each element having dowels and sockets,
respectively, engaging sockets and. dowels of ad-
jacent elements to stabilize said constructions.:

3. In a building, wooden wall and floor con-
structions defining a room, each. of said construc-
tions comprising a plurality of interengaged par-
allel ang elongated boxr-beam elements arranged
in side by side relationship, each of said ele-
ments being of tubular configuration in-cross
section and including spaced parallel flanges and

spaced parallel webs arranged between . said

flanges and secured to the latter, said elements
being disposed in the respective constructions so
that said webs extend perpendicular to the plane
of said respective construction, each of said ele-
ments having o width substantially equal to the
thickness of the construction of which it is a
part so that said flanges of the elements form.the
inner and outer wall surfaces and the flooring
and ceiling of the rooms above and below the
related floor construction, at least certain of said
elements in said wall construction and all of said
elements in the floor construction having lengths
which. are substantially equal to an over-all
dimension of the respective construction, said
flanges of eack boxr-beam element in the weall con~
struction having opposite edges thereof tongued
and grooved and interengaged. with the next ad-
jacent elements in the wall construction, said
flanges of each. box-beam element in the floor
construction having opposite edges thereof
tongued and grooved and interengaged with ad-
jacent elements in the floor construction to form
said floor and ceiling, said tongued and grooved
edges of each, element having dowels and sockets,
respectively, engaging the sockets and dowels of
said next adjacent elements to stabilize said. con-
structions.

4. In a buzldmg, wooden wall and floor con-
structions defining a room. according to claim 3;

wherein said elements of the wall constructions

are upstanding; and wherein the thickness and
width of each of said elements is.a whole multiple
of a predetermined module measure and the over-

‘all dimensions of said wall and floor construc-
‘tions, measured in the directions at right angles

to the longitudinal ares of the respective ele-
ments, are also whole multiples of said predeter-
mined- module measure.

5. In a wooden building consiruction, ¢ plu-
rality of elongated, slender box-beam elements
interconnected in side by side relationship to form
complete wall and floor siructures therein; each
of said box-beam elements comprising spaced
parallel flange members of plywood and spaced
parallel webs arranged between scid flange mem~
bers and fixed thereto, said flange members hav-
ing parallel grooves in the confroniing inner sur-
faces thereof receiving the longitudinal edges of

-said web members, said flange members further

having their longitudinal edges formed with
tongue-and~groove connectors interengaging cor-
responding connectors on adjoining elements of
the related structure to jorm substantially smooth

‘outer surfaces on the wall and floor structures,

each of said elements having a width substantially
equal to the thickness of the struciure of which
it is a part and a length substantially equal fo
onle overall dimension of said structure of which.

it is a part.

6. In a wooden buzldmg construction; the com-
bination according to claim 5, wherein said
tongued and grooved longitudinal edges of each
element are formed with projecting dowels and
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cavities, respectively, for engagement with cor-
responding cavities and dowels of adjoining ele-
ments in the wall and floor structures.

7. In a wooden building construction; the com-
binction according to claim 5, wherein said grooves
formed in the confronting inner faces of the
flange members are spaced from the longitudinal
edges of the latter so thatl the edge portions of
said flange members project laterally beyond said
web members to define flanges, suid flanges and
the outer surfaces of said web members defining
laterally opening channels, and longitudinal, in-
sulating  cushioning members mounted on said
outer surface of each web member and exiend-
ing the length of the related channel.

8. In q wooden building construction,; the com-
bination aeccording to claim 7, wherein each of
said elements further includes end plates closing
the opposite ends of the interior spuce defined
by suid flange members and web members, and
insulating material filling said interior space.

9. In o wooden building construction; the com-
bination according to claim 7, wherein said cush-

ioning members are resilient and have a normal '

thickness exceeding the distance that said flanges
extend beyond said web members so that said
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cushioning members are compressed against the

cushioning members of adjoining elements when
the elements are arranged in side by side rela-
tionship.

10. In o wooden building construction; the
combination according to claim 9, wherein said
cushioning members have widths substantially
less than the distance between said flange mem-~

30

10
bers so that air spaces are provided between said
cushioning members and flanges to permit drain-
ing of moisture from the wall and floor struc-
tures.
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