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UNITED STATES PATENT OFFICE 
Box BEAM CONSTRUCTION FoR FLooRs 
Knut Lennart Bergvall and Ernst Erik Dahlberg, 

Stockholm, Sweden 
Original No. 2,579,446, dated December 8, 1951, 

Serial No. 590,530, April 27, 1945. Application 
for reissue January 28, 1953, Serial No. 333,854 

10 Claims. (C. 20-2) 
Matter enclosed in heavy brackets appears in the original patent but forms no part of this 

reissue specification; matter printed in italics indicates the additions made by reissue. 

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

For the purpose of transferring. In order to 
transfer the manufacturing of a building from 
the building-site to the factory, it is necessary 
to divide up the large wall-spaces, the fram 
ings of joists etc. into smaller parts I, 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 dinnen 
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 etc. the module 
measure has to be kept as low as 10 to 20 centi meters. In eacisting prefabricated arrangements, 
wall Wall and joist elements are usually pro 
duced effected in normal widths at least sev 
eral times larger than the chosen module meas 
lure. In order to satisfy all demands for various 
room dimensions within the frame of the chosen 
module, Consequently there has to be produced, 
except 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, eacisting prefabricated build 
ing structures do not utilize, to the maacinum 
eactent, the advantages of standardieation 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 on one hand, and of the same 
range of size as the thickness of the occurring 
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 
franning of joistS 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, 
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2. 
that both wall or floor and ceiling forming ele 
ments and their framing elements can to 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 
body wall structures being built up of the 

elements in such a way ... that necessary win 
dow- and door-apertures as formed to accom 
modate wherein windows and doors which are 
inserted later on, at the building-site, which to 
a large extent decreases the number of element 
types being necessary required to meet various 
demands with reference to the location and Siae 
of Window or door apertures. 
When 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 
ments are placed with their edges straight 
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 for and the side edge 
portions of certain of the joist elements rest 
upon the top edges of the walls running parallel 
to the longitudinal direction of the joist ele 
ments placed on outer walls being protected by 
a Special wall element, the thickness of which is 
equal to one half of the wall thickness and 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 parallel 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 edges planes of the end walls or webs, 
the projecting portions Eor constituting flanges 
being intended to abut closely against the 

flarges of similar adjoining elements in the 
building. 
In a building Ewith a wooden frame those walls 

of the said 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, wall or floor construction are 
made of plywood including several wooden 
courses or plies, the fibres of which run in dif 
ferent directions. In order to obtain tight joints 
between the elements, the projecting portions or 
Jianges at the longitudinal edges of the side walls 
are provided with tongues and grooves, a mois 
ture resistant packing being provided at the 
bottom of the groove, . . . . 
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In the bor-beam embodying the present inven 
tion, The the projecting ends 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 
exemplified illustrated by way of eacample to 
show the manner in which such elements are employed in erecting a wooden building. 
In the drauxing: 
Fig. 1 shows a diagram of the arrangement 

as practised on a framing of footings. is a dia 
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 a section through a box 
beam according to this invention, and Fig. 3 
shows a fragmentary section through a portion 
of part of a joint between two adjoining box 

beams, to show how they are joined together to 
form a wall or floor. 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 a frame of Fig. 1 diagrammatically 
illustrates hou) 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 top edges of the underlying wall element 
structure to an extent of half a module meas 
ure. At the end side edges of the framing 
joists joist or floor structures, the Wall-thick 
ness is filled out by means of an always equally 
uniformly shaped filler element f. Thus, the 
further advantage is obtained that Further, all 
the joist elements are of lengths which represent 
a whole multiple multiples of the module 

measure. Thus, in the figure, a, b, c and d are 
whole multiples of the chosen module measure. 

The figure Fig. 1 is a schematic elevation 
through a building erected by means of inter 
connected box-beam elements, the 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 floor 
and cooperating Dith other similar elements to 
provide a 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 3 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 forming the 
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4 
wall and floor structures, respectively, is cont 
Structed in the manner illustrated in Fig. 2. The 
box-beam shown in Fig. 2 has spaced, parallel 
sides or flange members 5, each including three 
wooden courses or plies , 2 and 3 glued to 
gether, the outer Iones of which have and inner 
plies having their fibres parallel to the longitudi 
nal direction of the plates flange members and 
the intermediate course of which has ply hazy 
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 fiange members 5 
are kept in their relative position spaced apart 
positions 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, Uith the edges of the Ueb members being 
Seated in longitudinal grooves formed on in 
the inner face faces of said sides flange 
members spaced from the edges thereof 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 Ueb 
members 4, as at 5a, to provide fianges. These 
projecting sides flanges, together with the ad 
joining wall web member 4, form a 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 9 defined by the interior 
Surfaces of the flange and web members and 

which is filled with a suitable insulating 
material. The cushions 8 suitably are made 
narrower than the space or channel between the 
projecting flanges 5a, so that an air chamber or 
an air channel 0 is obtained between the cush 
ions and the flanges when the elements are as 
Sembled (see Fig. 3). Through this channel 10 
electric wires etc. 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 match-joint 
tongue and groove joint between the abutting 
edges of adjoining flanges, and prevents this 
Water from Soaking in the filling or resilient pads 
8 through the capillary force. Reference nu 
nerals and fla indicate resilient packings 
u)hich 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 diagram 
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 2 on one box-beam is connected 
are employed for connecting the latter with ad 
joining similar box-beams so 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 T. Loose. In place of the 
teeth formed on the tongate 6, loose or separate 
dowels 2a 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 frame 
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formed of wood and erected by means of the 
box-beams boat-bean, elements according to 

the invention. The erection is performed 
building is erected in the following nanner: 

On the foundation-wall a A. carefully lev 
elled ground beam 4 is placed on each of the 
previously prepared foundation walls 13. Then 
the box-beams 5 according to. Fig. 2 are laid 
for the floor with their opposite ends resting 
upon the ground beams 14 and are fixed to the 
ground beam 4 beams, for instance by means 
of nails through the bottom flanges flange 
??embers. , tightening. A tight seal between 
the adjoining elements being is obtained 
through the tongues S. E. and the grooves. 
and the tightening or Sealing cushionS. 8. AS 
seen in Fig. 5, the opposite ends of the interior 
cavity of each boar-beam element are closed by 
end talls Dhich are spaced from the correspond 
ing end edges of the flange members so that a 
recess is defined at each end of the element. 
Cisions 8 are also disposed in these end recesses 
to provide a seal between the abutting ends of 
longitudinally aligned boa-beam elements. Fur 
there, the lower flange member of each boat-beam. 
element is preferably form.gd with a depending 
rim or ridge uphich seats in the upwardly open 
ing channel defined by the related ground beam. 
14 thereby preventing longitudinal movement of 
the boat-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, 
phile the upper flange members provide the floor 
ing for the room thereabove. After all of the 
elements of the first floor construction having 
have been placed and joined together, the hori 
zontal filler wall elements 6 are fixed to the ends 
of the box-beam elements and to the ground 
beam beams 4 which seat upon the outer 

foundation avails. Upon the surface thus ob 
tained a plate 9 is placed and fixed. A plate 
or sill member 19 is then placed and fiaced upon 
the top. Surface of the first floor construction. 
eactending along each of the joints between end 
uise (butting eienents and the joints between 
the filler elements 16 and the adjacent ends of 
the boat-bean elements, that is, along the lines 
corresponding to the locations of the inner uais 
or partitions and of the Outer upalls, said plate 
or sill being perforated with an horieOntal aper 
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 a perpendicular. 
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S 
position as determined by a plumb bob. After 
that the corner boat-beam. element of the wall 

eonstruction has been erected, the remaining 
box-beams are erected and joined together, one 
by One, the boat-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 2 being driven through 
a suitable hole in the inner fiange member of the 
boat-bean element and into the corresponding 
operture of the sill 19. beam corresponding to a 
hole provided in the side 5a. 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 
of the side-by-side disposed waii elements and 
Secured to the latter in the same manner as the 
bearn sil 9. In 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. Thus, the sills 19 and 22 and the 
corresponding dowels 21 and 23 Secure the wall 
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 2 give to the wall the neces 
Sary stiffness to resist side forces such as forces 
eacerted 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 boat-beam elements. Upon 
the walls thus raised and secured the next fram 
ing element floor or doist construction is then 
placed and the erecting operation is repeated as 
described above. 
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 fiange members 5 of the boat-beam elements 
forming the Dali constructions provide the in 
terior wall surface and eacterior building surface 
in the Outer wallis or the wall surfaces of rooms 
Separated by partition walls. Further, the flailge 
members 5 of the boar-beam, elements forning 
each floor construction provide the ceiling of the 
room.. belong and the flooring of the room there 
above. Since each of the toac-beam elements has 
a width, that is, the distance between the outer 
Surfaces of the, opposite flange members 5, equal 
to the thickness of the wall or floor construction 
Of chich it is a part, such boat-beam elements 
provide the supporting structure and the oppo 
Site strfaces of the wall, and floor constructions. 
It is also apparent from the above description 
and Figs. 1, 4 and 5 that each boat-beam. element 
of the floor construction and all of the boa-bean 
elements of the Dall construction, with the eac 
ception of those defining tindow or door open 
ings, has a length, egual 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 uail constructions defin 
ing a room are selected as whole multipies of a 
modulie measure, and the acidths of the boac-bean 
elements are either one or more times the module 
measure, depending upon the construction of 
which it forms a part, while the thickness of 
each boat-beam, element, that is, the lateral di 
mensions of the flange members. 5, thereof, is 
preferably equal to the module measure or Sone 
whole, multiple: thereof, so that the entire wooden 
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building may be erected from a limited number 
of different types of boac-beam elements. 
The invention, of course, 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 of 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 invention, what we 
claim as new and desire 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-bean 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 bounded 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 construction, 
the upper member forming the flooring in the 
room above the fioor construction and the lower 
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 vali and floor con 
structions defining a room, each of said construc- : 
tions comprising a plurality of interengaged par 
allel and elongated boac-beam elements of tubular 
configuration in cross section arranged in side by 
side relationship, each of said elements having a 
width substantially equal to the thickness of the 
construction of which it is a part, the elements 
of said floor construction each having a length at 
least equal to one horizontal dimension of said 
room bounded by the wall constructions, the 
elements of said ball constructions eactending 
vertically and at least certain of the last men 
tioned elements having a length. Substantially 
equal to the distance between superposed floor 
constructions defining the height of said room, 
each of said elements including spaced parallel 5 
flanges and spaced parallel webs arranged be 
tween said flanges and connected to the latter, 
said flanges forming upper and lower members in 
said floor construction and inner and outer men 
bers in said pall constructions, said upper men 
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 
tion, said inner member forming the interior wall 
surface of the room defined by the wall construc 
tion and said outer member forming the eacterior 
wall surface of the building, said flanges of each. 
boac-bean element in the wall construction hav 
ing the edges thereof tongued and grooved and 
interengaged with adjacent elements in the wall 
construction to form said interior and eacterior 
surfaces, said flanges of each boat-beam element 
in the floor construction having the edges thereof 
tongued and grooved and interengaged with ad 
iacent elements in the floor construction to form 
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8 
said floor and ceiling, said tongued and grooved 
edges of each element having douels and sockets, 
respectively, engaging sockets and douels of ad 
jacent elements to Stabiliae said constructions. 

3. In a building, looden Dall and floor con 
Structions defining a room, each of said construc 
tions comprising a plurality of interengaged par 
allel and elongated boac-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 Debs' arranged between said. 
flanges and secured to the latter, said elements 
being disposed in the respective constructions so 
that said Debs eactend perpendicular to the plane 
of said respective construction, each of said ele 
ments having a width substantially equal to the 
thickness of the construction of which it is a 
part so that said flanges of the eleinents 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 each boat-beam element in the wall con 
struction having opposite edges thereof tongued 
and grooved and interengaged with the neact did 
jacent elements in the wall construction, said 
flanges of each boac-beam element in the floor 
construction having opposite edges thereof 
tongued, and grooved and interengaged Uith ad 
jacent elements in the floor construction to form. 
said floor and ceiling, said tongued and grooved 
edges of each element having doubels and sockets, 
respectively, engaging the sockets and doUels of 
said neat adjacent elements to stabiliee said con 
Structions. 

4. In a building, wooden Dall and floor Con 
structions defining a room according to claim 3 
therein said elements of the tall co?Structions 
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 ataces of the respective ele 
ments, are also uphole multiples of said predeter 
mined module measure. 

5. In a wooden building construction, a plu 
rality of elongated, slender boat-beam elements 
interconnected in side by side relationship to form. 
complete wall and floor structures therein, each. 
of said boat-beam elements comprising spaced 
parallel flange members of plywood and Spaced 
parallel webs arranged between said fig nge mem 
bers and faced thereto, said flange members hav 
ing parallel grooves in the confronting 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 form substantially smooth 
outer surfaces On the wall and floor structures, 
each of said elements having a width substantially 
equal to the thickness of the structure of which 
it is a part and a length substantially equal to 
one overall dimension of said structure of which 
it is a part. 

6. In a wooden building construction the con 
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 capities and douels of adjoining ele 
ments in the Uall and floor structures. 

7. In a wooden building construction the com 
bination 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 that the edge portions of 
said flange members project laterally beyond said 
web members to define flanges, said 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 eactend 
ing the length of the related channel. 

8. In a gooden building construction the com 
bination according to claim 7, wherein each of 
Said elements further includes end plates closing 
the opposite ends of the interior space defined 
by Solid flange members and web members, and 
insulating material filling said interior space, 

9. In a wooden building construction the con 
bination according to claim 7, wherein said cush 
ioning members are resilient and have a normal 
thickness ecceeding the distance that said flanges 
eactend 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 a 2Uooden building construction the 
combination according to claim 9, wherein said 
cushioning members have widths substantially 
less than the distance between said flange men 

30 

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

KNUT LENNART BERGWAL. 
ERNSTERIK DAHLBERG. 
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