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Thrs 1nvent10n relates to’ frame ‘structures for ﬂoonng
and- also: comprisés-sectional members. from’ which* such
structures can'be-conveniently ‘constriicted:

The" main objects” of ‘the invention ‘are to prov1de sec-
tional members of improved shape ‘and high rigidity ‘for
floor frame ‘structures; t6 provide floor frames which can
be easily and rapldly assembled and erected on'a ‘building
site utlhzrng aminimum “of labour and without trme-
consiming’ handling, ‘welding “atid': concrete-poiriig ‘op-
erations; and which’ will'be lightweight and easy to trans:
port:yet:strong ‘and rigid; to provrde floor ‘frames ‘which
can: be. éasily: stacked for:maximum' ¢compacity ‘in storage

and ‘transport;’ to'provide 1mproved cruciform ]ommg

members for: iinterassembling the” components of the im-
proved floor frame “atid’ srmultaneously to develop pre-
stressing’ -fofces © which will - considerably “increase the
rigidity . and - strength'* of ' the resultmg frame structure
Other objects will-appear.

Exemplary embodiments of the mventron ‘will now be
described for purposés of illustration ‘but 1ot of limitation
with reference to the ‘acéompanying drawmgs wherem

FIG=1+isra ‘broken-away perspective’ view of“an“im:
proved proﬁled sectional member “used in’the 1nvent1on

FIG. 2'is ‘an - exploded:‘perspective view of part ‘of a
prefabncated floor -frame- together ‘with one:of the sup-
porting beams over which: the frame"is to’ be fitted;

FIG.:3.is an exploded perspective view'of 4 crucrfonm
joining' device: used'in ‘assembling‘and’ prestressing ' the’
square. mesh components or cells of the frame shown in
FIG:2;:

FIG. 4 is a view in vertrcal sectron showmg one manner
in‘which a cruciform joining ‘and: iprestressmg member ac-
cording to:the invention may beused;’ ‘

FIG 5tissa perspectrve view of part’of’ a floor ‘frame
assembled onsite’in the area surrounding a joint-theréof,
and alsorshows:in exploded view upper and lower colimn’
members as’ well as a crucxform ]ommu and prestressmg
device;: ‘

+FIG. 6.is-.a perspectwe view, broken away and partly’
exploded of ;part.of :a: complete ﬂoor structure 1nclud1ng1
panel filling.means:

In:the -exemplary: form shown in: FIG 1 a:profiled
sectlonal member-which:constitutes a: basic' componerit of
an improved floor frame accordmg to the invention-is
shown:as including a web 2:which:in the normal erected
condition of the member:in a horizontal floor frame struc-
ture is:canted to the vertical plane: :
with aistep;:shelf or. ledge 6 extending longitudinally of it
af;an intermediate level.somewhat nearer the base than the

top; of the web.. . Longitudinally elongated slots 6a are:

formed. at_spaced ‘points:of .shelf 6. :Integrally: formed
with the. top: of the web.2.is a flange -portion which: first
bends.downwardly along.a forward (or inner) face:of the

web and then; upwardly to provide a.fold 5 deﬁmng a longi-:
tudinal.groove;. the-.upper. side -of .the: fold  is extended:

back over the upper edge.of the web.2:in spaced relation

withit. and includes.a bevel portion 24 followed by a:flat:

horizontal- portion 3. . The flat-portion 3:of the flangeis

in. turn, followed by an: L-shaped. flange extension 3a pro=:

jecting from.the.rear or-outer face: of ‘the web::

-At its lower -end. below the - ledge: 6. the :‘web 2 has an
inwardly projecting flat flange portion. 4 which is extended:

by..an -inverted. L-shaped .formation: 4a.
formed at spaced points of web 2.

. Holes 7 are

The web 2:is formed:
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It ‘will Be ‘noted ‘that ‘the"flat flange ‘portiods 3 and' 4
which ' define ‘the' uppermost’ and lowermost planes of the
sectional member'1 form’ angles greater than '90° ‘with the
plané ‘of ‘the canted 'web 2, 56 4s'to lie in parallel planes
which are horrzontal in the normal erected condrtlon of
the ‘member1;”

FIG 2 1Ilustrates a ﬂoor framework constructed from
lengths ‘of ‘sectional members ‘similar to the hember: just
described. “The framework - compriSes ‘a regular’ lattice-
work pattern of elementary cells or mesh elements'of rec-
tangular, preferably square, form: "~ Fach such cell such
as’ ABCD-is'made up-from four-lengths of sectiorial mem-
bers each similar to* the-member 1 ‘described above, con-
nected ‘at ‘their énds at“welded” mitre joints: It will be
seen“that each square cell’ thus'provided has'a sectional
area-as‘seenif’ plan which" tapers down' from’ the ‘top to
the bottom*of ‘the ‘cell owing'to-the canted pos1t10n of the
webs 2/ forming’jts s1des In other words each’square cell
is “generally in° the' form 'of ‘an inverted frustopyramld
This provides for'a convenient siacKing ‘of the cellsin 1nter-
fitted ‘relation -to"facilifate ‘storage and transportatron as
well' as Other ‘important- functions’ that will ‘later appear.
i "The*squiare *cells ‘thus' ¢onstructed™ are’ interconnected
through mearis later described to providea complete floor
framevwiork such'as that ‘partly ‘shown'in FIG. 2" When
thus interconnected: it'will be seeh that the resulting floor
frame:'can be’ considered “as’ mcludmg border ‘or edging
joists"such’ as:1a,“1b; éach similar ‘in shape to a single
one-of 'the sect1onal members 1 shewn in FIG. 1, and in-
termediate joists such as ic, 1d, 1e, the intermediate Jo1sts

- thus provided ‘éach - define - inverted V’s“in cross sectron

The' ‘resulting; frameis’ thus adapted to be fitted over &
corresponding -square  framework “of beams;, ‘the “beams
having upwardly tapering cross sections genera]ly comple-
mentary:to the'V-shaped tecésses defined by the joists such’
as-1b;1¢,1d; whereupon ‘the floor frame may be firmly
supported iy position.” FIG. "2 illustratés one ‘such sup-
porting beam ‘at 9, underlymg the border joist' 1a of ‘the
floor framie: The supporting beam’ 9'is shown as being of
generally' trapezoidal ‘boxshaped: configuration with' side
ledges' 18 'adapted, 'e.g;; to underlie the ledges 6 of the
sectional members. comprising the bordeér joist ‘e,

+The' square: cells: of the floor frame of FIG: 2 aie pref-
erably interconnected- at:the joints between ‘the “cells by
means of j ]omlng devices such as the ‘one shown in FIG:'3;

#iSuch ‘@ joining: device -éssentially’ ¢omprises a - lower
cruc1form -member: 12 having'‘each’ of its “four equal
branches:formed with side: depressiens in its upper surface
and: bordered: with upstanding lugs or flanges 124 which
do:not :quite ‘extend: tothe: juriction’ between adjacent
“Referring to'FIG. 4 it will: be:undeistood that
such ‘a-cruciform ‘member 12-may.be eéngaged Wwith tinder
surfaces “of-the:four joists: meeting 4t:a node ‘or joint of
the lattice frame' shown'in' FIG: 2 with: the flanges: 124 of
the cruciform member pr0]ectmg upwardly through-slots

.+ 6a formed in‘the ledges 6 of the’ respectrve sectlonal mem:

60

bers 1 constrtutmg ‘said joists.

“In thé'j ]ommg arrangement shown'in FIG, 4, the joining
member 12"is retamed in‘position by means of a bolt 13
engaging the upper extens1on ﬂanges 3a of the sectronal‘

" members to be joined, and ‘a nut 14 Which can be screwed

65

on to the lower end of the bolt to apply substant1al ten-
sion’ thereto, ‘

Returnmg to FIG 3, . the ]ornmg arrangement there

. shown further; 1ncludes an upper cruclform retainer mem:-

70

ber-11 havmg each of its four branchces formed: with
downwardly projecting ﬂanoes 11a canted at an-angle cor-
responding o that of the webs 2. : These flanges cdin be
inserted intoithe inner grooves:defined by the folds:5: of
the related:joist ‘members meeting at:the joint under con:
sideration.
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Both cruciform members 11 and 12 are formed with
central holes, the hole in the upper member 11 preferably
being square as shown. A bolt 13 is insertable through
the holes in both cruciform members and preferably has a
square locking section just below its head as shown, en-
gageable in the square hole in upper member 11 so as to
prevent relative rotation between. the bolt and the mem-
ber. A nut 14 is engageable over the lower end of th
bolt 13. i

The resulting cruciform joining assembly as shown in
FIG. 3 or 4 not only provides a simple and convenient
means of quickly interconmecting the square cells into a
lattice-like floor frame of the type shown in FIG. 2, but
serves at the same time to prestress said frame at each
node or joint thereof by simply applying a suitable screw-
ing torque to the nut 14. Such a prestressing of the frame-
work at each node thereof.greatly strengthens and rigidi=
fies the resulting frame and thus makes it possible sub-
stantially to reduce the gauge thickness of the component
sectional members 1 with respect to what would be neces-
sary in the absence of such prestressing means. -

In the embodiment shown in FIG. 5, there is illustrated

a node of a floor frame which may.be generally similar
to the one shown in FIG. 2. It is here assumed however
that a vertical column is to be assembled to the node of
the frame: under consideration and is to extend upward
and downward therefrom. The column is shown as being
composed of aligned upper and lower sections 18 and 20
which are generally tubular, and the upper section 18 is
provided at its lower end with a centrally perforate,
flanged baseplate 18a. The lower column section 20
similarly has an upper end wall formed with a threaded
hole 20a. The joining device used in this case includes a
lower cruciform member 12 similar to the member 12
shown in FIG. 3 and-similarly disposed. The upper cruci-
form member 11 of FIG. 3, however, is replaced with a
cruciform member 15 of modified shape. Each branch of
the member 15 is provided with side flanges of relatively
long vertical extent canted at an angle corresponding to
that of the webs 2 in the joist members to be joined and
adapted to engage between such webs of the mutually op-
posed members 1 constituting said joists. Lugs 154 pro-
ject from the upper surfaces of the branches. Further, the
cruciform member 15 is here provided at the central junc-
tion of its branches with an integral upwardly tapered
frustoconical bush 16.
.- In this arrangement there is further provided an upper-
most cruciform clamping member 17, the four branches of
which have transverse notches 17a formed in their under
surfaces. The clamping member 17 is adapted to overlie
the joists of the node, and the lugs 154 projecting from
the member 15 are adapted to pass through notches (not
shown) provided in the flange portion 3 of the joists adja-
cent a joint of the type being described, and to engage up-
wardly into the notches 17a of the clampirg member 17.
A screw rod 19a provided with a frustoconical wedging
block 19 secured thereon is adapted at its lower end to
pass through the central hole in lower cruciform member
12 and to engage the threaded hole 20a provided in the
upper end of the lower column member 20.

With the wedging block 19 engaged in the complement-
ary frustoconical bushing 16, the upper end of screw rod
19a extends up through a central hole in the upper cruci-
form clamping member 17 and is screwable into the
threaded hole provided in the baseplate 18a of the upper
column member 18. )

If desired, there may here be additionally used a
socketted shoe member 17h formed with a suitable con-
tour at its under surface so as to be clampable between
the upper surface of one arm of the upper clamping mem-
ber 17 and the lower surface of flange plate 18a. The
shoe member 175 has a canted leg projecting upward from

it and socketted as at 17¢ for connection to the lower end

of an angular brace member, not shown, which may be
used for interconnecting under tension the frame node
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shown in FIG. 5 with another node, forming part of a
different floor level and horizontally displaced from the
first. More than one shoe member such as 176 may of
course be provided where necessary.

FIG. 6 illustrates how a complete floor including panel
filling can be constructed from a framework such as the
one described with reference to the previous figures. " FIG.
6 shows parts of two intermediate joist members 1c, 1e
interconnected at a node or joint of the frame. Under-
neath the joists is positioned a ceiling slab 21 of expanded
concrete or the like provided along each edge with a metal-
lic supporting strip 22 having hooking lugs 23 attached to
it for engagement with the bottom flanges 4 of the mem-
bers 1 so as to support the slab 21 in position. Resting on -
the upper surfaces of the ledges 6 of the members 1 is a
slab 24 of expended concrete provided on its under sur-
face with a coating of suitable sound—and heat—isolat-
ing material 24a. The upper slab 24 is held in position by
means of metal strips 25 inserted through the slots 7 in the
webs 2 of the joist members and permanently locked in
position by means of pins 25¢. Overlying the slab 24 is a
slab 26 the edges of which are provided with a chamfer
surface adapted to bear against the upper bevel portion 24
of a related joist member by way of an interposed sealing
strip 27. The corner of the slab 26 may be cut away as
at 26a so as to provide a recess facilitating handling
operations. Overlying the slab 26 is a sound—and heat—
proofing plate 28 capped in turn with a topmost facing
panel 29 provided at its side edge surfaces with lugs and
slots for interengagement with corresponding slots and
lugs of similar adjacent panels. :

The floor described above with especial reference to
FIG. 2 is intended to be preferably prefabricated in-a
workshop. For this purpose the sectional members con-
stituting the edging joists and intermediate joists are first
cut to their predetermined equal lengths with their ends
cut at an angle to provide the requisite mitre joints. The
cut sections are then secured in a suitable jig to maintain
them in position with their mitre-cut end surfaces in en-
gagement and are welded to one another to provide the
framework. A large number of such frameworks can
in this way be quickly and economically assembled in
sequence on a single jig. :

_In accordance with one desirable embodiment of the
invention, the cut sections are secured in groups of four
in a square jig-which holds them in the proper relation-
ship to provide the square cell or mesh elements of the
framework, and the four members in each group are
welded to one another at their ends. There may thus be
provided a plurality of identical square cell elements, of
the frustopyramidal form earlier described, which can be
interfitted into stacks for convenient storage and trans-
port to the building site. At the site the square cell ele-
ments may then be interassembled into the framework by
means of joining devices similar to the one shown in
FIG. 3. ' o

Thus the flanges 12a of the lower cruciform member
12 may be engaged through the slots 6a in the ledges 6 of
the joist members 1 (shown in phantom in FIG. 3) and
the flanges 11a of the upper cruciform member 11 en-
gaged into the inner grooves 5, as earlier described.  The
bolt 13 is then inserted through the aligned holes of the
cruciform members whereupon it is held against rotation
owing to'the engagement of the square section under the
head of the bolt in the square hole of member 11, and the
nut 14 is screwed on to the lower end of the bolt. As
earlier ‘explained tightening the nut on the bolt subjects
the framé components to tension forces locally at the
nodes or joints .of the frame, thereby stiffening the frame.’

Frameworks of the type described above can be con-
structed in the shop to large over-all sizes, e.g., 5 meters
to a side, and ‘then transported to the building "yard.
Transport is facilitated 'since a number of such frame-
works can be stacked by interfitting the frustopyramidal -
cells so as to take up minimum space on a lorry or other
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vehicle. " The ‘unitary welght of each frame is relatively
small since the section elements can be made from ‘thin
metal ‘sheet 'die 'to’ the great rrgrdrty 1mparted to ‘the
erected ~framework, by the prestressmg or tens1on1ng
feature just described.

"The" erectmg operations also” aré 31mple and practical
to perform The framework in its uprrght position ‘shown
in FIG, 2'is pos1t10ned so ‘that the lower flanges 4 of the
border joist such ‘as 1a are supported oni" the “ledges 10
of border’ beams*such as 9 of the' bu1ld1ng framework
If ‘desired; 1ntermed1ate 101st such’ as 14, 1e, may also be
srmrlarly supported on intérmediate’ beams of the build-
ing, not ‘shown, wh1ch then would also' have'a snitable
Cross “séction complementary to that of 'the inverted-V
recesses 'defined between the adjacent section’ members
of Said 1ntermedlate joists. Flexible seahng ‘strips are
preferably mterposed betweén’ the mating flangé surfaces
10, improve ‘theseal, the Toad’ d1str1but10n and isolation,
Flexrble seahng strips may also be 1nterposed between the
matmg ﬂanges 3a of ‘the ad]acent sectional members i
constifuting adjacent s1des of the square cells; such strlps
may have longitudinal grooves “fittable about the longl—
tudmal margmal edges of the flanges 3a; ‘

With the floor, framework thus erected 'the flooring is
completed by placmr7 the varioiis ﬁllmg elements as 1llus-
trated in FIG. 6 described above.” Thus ‘the sound——and
heat——-prooﬁng slabs 24 are ‘inserted’ $O as’to 'Test upon
the ipper surfaces of flanges 3. “The ‘retainer’ strlps 25
are inserted through the' slots 7 and are locked to the
joist structure each by means of ‘the pins' 254 _positioned
inside’ and: outside the ]orst 0y will ‘be noted that the
slots 7 are posrtroned substantially at the corners of éach
square .cell, This distribution of the’ refainer slots” and
strips prevents drsengagements of ‘a slab 24 from the
cavity/in wh1ch it is recerved even if the slabis inclined
along a dlagonal of the’ square cell In fact when the
slab 24 is in position the ; pins 254 prevent removal of the
strip 25.from above or below the floor structure, so that
unatthorized access between ad]acent flodrs of a bu1ld1ng
is prevented The top slabs 26 may 'then be placed in
pos1tron followed by the facmg panels or tiles 28 and'29.
It will_be noted that the slabs 26 are hot in engagement
wrth the strips 25 but, owing to the’ taper of ‘the laterally
pro;ectmg ﬂanges of the slabs, engage. the correspondmgly
tapered upper port1ons of ‘the ‘joist members.” Thus' the
over-all rigidity and’ strength of the complete floor struic-
ture 1ncludmg both the metalhc structural frame and the
filling and'covering "means associated with it 'are con:
srderably increased, 'If’ requrred the ‘ceiling slabs 21 are
placed - with their lngs 23 engaging the lower s1de ﬂanges
4.0f the joists.

The sound—and heat——lsolatmg characterrsncs of the
resultmg ﬂoormg are very h1gh The' grooves defined by
the matlng ﬂange portrons 34 in the tops of the profiled
joist,, members. 1, and which run contintiously the length
of the frame as W1ll be seed from FIG. 2, provrde a con-
ven1ent means of laymg conduits for the flow of water,
gas and’ electrrc current. The efitire floor structure can be
drsmantled if requrred and its elements reused elsewhere.

“A$ an. alternative to the method of construction and
erection’ descnbed with Teferénce to FIGS. 2 and 3, the
method shown' in FIG. 5 ‘and described” above can be
used, this method being especially desrgned for direct con-
structlon on the buildirig, site’ starting with individual
lengths of proﬁled sectional members 1 not prevrously
assembled. with ‘one another,. In' this case the cut lengths
of sectional members 1 may be posmoned in symmetncal
parrs with the free longrtudmal edges of their respectrve
upper ﬂanges 3a m matrng engagement and_the matmg
edge surfaces may then be welded together if necessary.
There are thus provided the mverted -V shaped intermedi-
ate joist members of ‘the frame. Alternatlvely, as. Tater
described, such intermediate joist members may be d1-‘
rectly provided .in the form of 1nverted V section mem-

bérs each corresponding in ‘shape to a pair of members
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such as1 (FIG. 1) mtegrally connected along the margms
of their flanges 3a. "

'Four inverted- V joist members which ‘are to meet at
the node of the frame under consrderahon are pos1t1oned
in the cross-like relatronsh1p shown in' FIG. 5 and the1r
inner ends, are ‘fitted around: the respectrve four arms of
the upper, cruciform” member 15, eatlier déscribed. o
that the lugs 154 project ‘through . slots (not’ shown) in
the upper flariges 3 and into the notches 17a of ‘the over-
lying ‘clamping cruciform’ member 17, The inner ernds
of ‘the’ four joist members will thus be’ clamped firmly
between the cruciform members 15 and 17 when’ the
wedgé block 19 has been’ inserted into sleeve 16 and the
screw tod 19z screwed into ‘the threaded end holes 1n
the respective column thembers 18, 20 f

It will be’ understood that ‘the ]ommg means ]ust de—
scribed ‘and shown in FIG 5 are used at an 1nner node
of “the "lattice framework ie. at the 1nterconnect10n ‘be-
tween four mtermedlate ]OIStS At” the 1nterconnectron
of ‘an 1ntermed1ate 101st with a border joist'at a s1de of
the ‘frame, similar ‘joining means’ would be ‘tised’ except
that one of the four arms of éach of the cruc1form mem-
bers such as 12, 15 ‘and 17 would be. mrssmg, in ‘other
words the correspondmg members’ ‘wonld then be T-
shaped rather than cruciform. Srmrlarly ‘the’ corner’ ]om-
ing'devices for agsembling two border joists: would again
be generally srmrlar except ' that .they’ would lack two
ad]acent arms, and would" hence be L-shaped Similar
statements apply to the Jommg devrce 1llustrated .n
FIG.3.

The joining arrangement shown in FIG 5 erl serve
to apply local ‘tension “streéss to the nodes of the frame-
work 'ih ‘2" mannét similar’ to what was descrrbed with
reference ‘to the joining: device of FIG.” 3 In addrtron
however; it will be notrced that the ]ommg arrangement
of FIG:"5 ‘can serve to' interconnect under tensron and
hence'in rigid prestressed relationship not only the inters
secting” ]Olst members “of the” floor frame bt . also "the
vertical ‘columns 18-20 and Where necessary, dragonal
cross ‘bracing ‘members ‘ot ties such® as_earlier déscribed
as'being “connected to ‘the node by way “of shoe members
such ‘as ‘17b. It 'wilt be ‘evidént 'that such’ a tensroned
node will provide for an .extremely efficient distribution
and transfer of the load forces ‘of the structural frame in
all directions extendmg to ‘and from''such a node and
thereby mcrease the strength of the strnctural frame ac
a‘whole,/ > ¥

*“The -arrangement’ shown in FIG 5, further d1ﬂers from
that described’ with reference to’ FIGS 2 and’3in that
the floor frame is shown in FIG: 5 as ‘bemg supported by
columns whereas the' ﬂoor frame in FIG. 21s prlmanly
designed“to be snpported on beams' such s 9. over ‘which
the inverted-V section 'joists may bé fitted as earher de—
sciibed. ‘It 'should "be. understood however that the ar—
rangeniernts shown in FIGS. 2—3 on the one. hand and in
FIG. 5 on thé' other, DOssess features whrch are, laroely
mterchangeable vaccordmg to requrrements Thus a Jom-
ing device similar’ to the ‘onié ‘shown in, FIG 5 and in-
cludlng a ‘central frustoconical bush such as 16 may be
used in conjunction with the ﬂoor frame striicture -of
FIG 2 'in situations where columns” may be .desirable,

Conversely, referrmg to’ the structure shown in FIG. 5
at _points where no columns, re to be provrded the ]Oll'l-
1ng device may be. modified to resemble the joining, de-
vice of FIG. 4 with the sleeve 16 omrtted and'.a srmple
bolt and nut arrangement substituted for the screw—rod
and wedgmg block. arrangement 19-19q. .

It will also. be understood that-the panel ﬁllmg means
shown in FIG: 6 is apphcable mdrscnmmately to, erther
the floor structure shown in FIGS 2-3 or to, that shown‘
in FIG.6." ‘

The. erection. of the ﬂoor frame structures especrally
as. descrlbed with reference to FIG.. 5 need not involve
weldrng operatwns on :site,. . The structural members
can thus readily be provided with snitable corrosion pro-
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teeting coatings: in the manufacturing plant. Moreover,
the structures can be dismantled in whole or in part and
reused elsewhere, or they may be retained in place and
reassembled according to some different pattern. Thus
edging joists of the structure may at any time be re-
moved together with the related. incomplete (T- or L-
shaped) joining devices. These latter can then be re-
placed with complete four-armed cruciform joining de-
vices and additional joist can thereupon be mounted in
order to extend the flooring in the requisite direction.

It will be noted that in the complete floor structure
shown in FIG. 6 the various slabs and panels are not
stacked on top. of one another but are supported in
spaced superimposed relationship through the means de-
scribed, thereby improving the strength of the assembly.
The spaces defined between the superimposed elements
can be used to house conduits and the like which may
be passed from one space to another by way of the open-
ings such as 7 in the webs of the members.

It will be clear that various changes may be intreduced
into the structures shown and described without exceed-
ing the scope of the invention.

One modification that is expressly contemplated and
was briefly- mentioned above, is to provide the inter-
mediate joist members, e.g., in the floor structure shown
in FIG.. 5, in the form of a complete, inverted-V section
member similar in shape to .a pair of symmetrically ar-
ranged sectional members such as 1 (FIG. 1) disposed
symmetrically and with their. upper flanges 3a integrally
connected. Such an arrangement is especially desirable
because it eliminates on-site welding operations and is
economical also for the following reasons.

A sectional member such as 1 (FIG. 1) can be con-
veniently manufactured by .means of a shaping bench
using appropriate contoured rollers to form the flanges
and other features of the contour of the member 1. In
the interests of a better balancing of the high pressure
forces developed on such a shaping bench it is desirable
to provide two symmetrical sets of such rollers and to
shape simultaneously two similar and symmetrical sec-
tional members such as 1 from a common metal strip
having twice the requisite width corresponding to one
such member. :

.Thus such a method of manufacture will per se provide
the dual or inverted-V section members referred to above
and illustrated in FIG. 5. On completion of the shaping
process, a majority of the resulting members may then
be retained unchanged to provide intermediate joist mem-
bers, while some of said members may be cut in half
along .their mating flange portions in order to provide
the "single sectional members similar to 1 (FIG. 1),
required for the edging joists of the floor frame.

The precise contour of the sectional member as here
disclosed may be altered in various ways without exceed-
ing the scope of the invention. Thus, the folded-over
portion 5 may be omitted and the upper flange 3 directly
connected to the upper edge of web 2. Conversely, an
additional fold similar to fold 5 but in inverted relation to
it may be provided as a substitute for the shelf § at the
lower part of the member.

Floor structures constructed according to the invention
may have many uses, especially as floors for large build-
ings, warehouses and workshops since they are capable of
supporting very high loads, such as industrial trucks and
other handling and hoisting equipment.

What I claim is:

- 1. ‘A sectional member for use in floor structure com-
prising two oppositely canted webs diverging in a down-
ward direction, upper flange portions extending towards
each other from the tops of said webs and integrally inter-
connected at the marginal edges, lower flange portions
extending away from each other from the bottom of said
webs, said upper and lower flange portions including in-
tegral extensions respectively in the form of an upright
and an inverted L, and means intermediate the vertical
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extent of each said web for longitudinally supporting a
related edge of a filling panel. '

2. A sectional member as defined in claim 1 wherein
said supporting means comprises a ledge formation ex-
tending longitudinally of each said web.

3. A floor structure comprising an array of juxtaposed
rectangular, e.g., square, cells wherein the sides of said
cells are provided by sectional members having a cross
sectional contour shaped to impart to the inner spaces de-
fined by each cell a cross section in the general form of an
inverted frusto-pyramid adapted to support filling panel
means therein, and means joining the adjacent cells into
a rigid lattice frame structure, said joining means com-
prising jeining members disposed at each joint between at
least two cell sides, each member having orthogonal radial
arms equal in number to the number of cell sides meeting
at said joint, means on said arms engageable with the sec-
tional- members constituting said meeting cell sides, and
screw threaded means engageable with said joining mem-
ber and tensionable to apply the joining member under
pressure against said section members so as to subject the
sectional members meeting at said joint to a vertical com-
pression stress between the top and bottom thereof, said
sectional members having. canted web portions formed
with longitudinal ledges intermediate their vertical extent,
and said joining members being engaged with the under
surfaces of said ledges 'of the sectional members meeting
at said joint and having upwardly directed projections en-
gaged with said perforations in the ledges.

4, A floor structure comprising an array of juxtaposed
rectangular, e.g., square, cells wherein the sides of said
cells are provided by sectional members having a cross
sectional contour shaped to impart to the inner spaces
defined by each cell a cross section in the general form of
an inverted frusto-pyramid adapted to support filling panel
means therein, and means joining the adjacent cells into

a rigid lattice frame structure, said joining means compris- -

ing joining members disposed at each joint between at least
two cell sides, each member having orthogonal radial arms
equal in number to the number of cell sides meeting at
said joint, means on said arms engageable with the sec-
tional members constituting said meeting cell sides, and
screw threaded means engageable with said joining mem-
ber and tensionable to apply the joining member under
pressure against said section members so as to subject the
sectional members meeting at said joint to a vertical com-
pression stress between the top and bottom thereof, each
joining means including a lower joining member and
an upper joining member respectively engageable with
lower and upper surfaces of said sectional members and
said screw threaded means comprising a screw rod engage-
able- with. both joining members and tensionable to draw
them vertically toward each other, said sectiorial members
having canted web portions formed with longitudinal
ledges intermediate their vertical extent and inwardly
directed upper flange portions defining grooves extending
longitudinally of said web portions above said ledges
therein, and said lower joining members being engaged
with the under surfaces of said ledges of the sectional
members meeting at said joint and said upper joining
members having their arms seatable in said grooves.

5. A floor structure comprising an array of juxtaposed
rectangular, e.g., square, cells wherein the sides of said
cells are provided by sectional members having a cross sec-
tional contour shaped to impart to the inner spaces defined
by each cell a cross section in the general form of an in-
verted frusto-pyramid adapted to support filling panel
means therein, and means joining the adjacent cells into a
rigid lattice frame structure, said joining means comprising
joining members disposed at each joint between at least
two cell sides, each member having orthcgonal radial arms
equal in number to the number of cell sides meeting at
said joint, means on said arms engageable with the sec-
tional members constituting said meeting cell sides, and
screw threaded means engageable with said joining mem-
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ber and tfensionable to apply the joining member under
pressure against said section members so as to subject
the sectional members meeting at said joint to a vertical
compression stress between the top and bottom thereof,
said joining means being provided with means connecting
vertically aligned upper and lower column sections with
said sectional members at said joint and said threaded
means being engageable with said upper and lower col-
umn sections to tension them into load-transmitting rela-
tionship with each other and with said sectional members
meeting at said joint.

6. A floor structure comprising an array of juxtaposed
rectangular, e.g., square, cells wherein the sides of said cells
are provided by sectional members having a cross sectional
contour shaped to impart to the inner spaces defined by
each cell a cross section in the general form of an inverted
frusto-pyramid adapted to support filling panel means
therein, and means joining the adjacent cells into a rigid
lattice frame structure, said joining means comprising join-
ing members disposed at each joint between at least two
cell sides, each member having orthogonal radial arms
equal in number to the number of cell sides meeting at
said joint, means on said arms engageable with the sec-
tional members constituting said meeting cell sides, and
screw threaded means engageable with said joining mem-
ber and tensionable to apply the joining member under
pressure against said section members s0 as to subject the
sectional members meeting at said joint to a vertical com-
pression stress between the top and bottom thereof, said
sectional members having canted web portions formed with
longitudinal ledges intermediate their vertical extent, and
said joining members being engaged with the under sur-
faces of said ledges of the sectional members meeting at
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said joint and having upwardly directed projections en-
gaged with said perforations in the ledges, each joining
means including a lower joining member and an upper
joining members respectively engageable with lower and
upper surfaces of said sectional members and said screw
threaded means comprising a screw rod engageable with
both joining members and tensionable to draw them ver-
tically toward each other, said joining means being pro-
vided with means connecting vertically aligned upper and
lower column sections with said sectional members at said
joint and said upper joining member having an upwardly
tapered frusto-conical bush disposed centrally thereof and
said screw rod having a complementary frusto-conical
wedging block secured thereto and seatable in said bush,
and said column sections having threaded holes at their
adjacent ends engageable by the opposite ends of said
screw rod.
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