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1

This invention relates to construction units
suitable for roofs, ceilings, walls and the like
and has as its primary object the provision of
construction units which combine strength and
light weight so as to enable large areas of such
units to be incorporated in a building construc-
tion ‘without requiring auxiliary beams or sup-
ports. .

A further object of the invention is the pro-
vision of construction units of the character in-
dicated which, in addition to conserving weight
and being self-supporting, will possess excellent
heat and sound insulating properties.

The construction units of my invention may be
considered in general terms as comprising a
plate-like element having a series of deformations
or corrugations, arranged in rows, and a second
similar plate element associated therewith, the
deformations or corrugations of the second plate
element extending transversely of their counter-
parts on the first plate element, the deformations
or corrugations of each plate being so disposed
and interrelated as to accommodate the defor-
mations or corrugations of the other plate. The
pair of plate elements are assembled together in
relatively inverted positions so that the total
thickness of the unit is not substantially more
than the space occupied by either plate element.
It will be readily seen that each plate comprises
rows of deformations or tapering projections,
each pair of plates being assembled in such a
manner that the deformations or projections of
one plate are interfitted and intercalated with
those of the other plate, the abutting edges of
surfaces of the projections on each plate being
secured together to prevent relative displace-
ment.

The deformations or projections on each plate
element may take a variety of geometrical forms.
For example, they may take the form ofa square-
based rectangular pyramid. However, the pro-
jections may take other forms, such as cones,
hemispheres. or polyhedrons having any desired
number of sides.

According to one feature of the invention each
plate element has its projections, in-the form' of
pyramids or other geometrical shapes, provided
with interlocking means to prevent separation
after assembly of a pair of such clements., The
interlocking means may take the form of project-
ing lugs or flanges on the projections of each
plate element which are adapted to interengage
one behind the other to prevent Separation of the
plate elements, or alternatively, lugs extending
from the projections of either element may en-
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“plastic materials.

gage in cooperating recesses in the projections of

. the other element.

According to another feature of the invention,
a construction unit of the character described
may be reinforced by a net or mesh-like member
engaging the lugs on each element, each strand
passing between pairs of cooperating interlock-
ing lugs or between pairs of cooperating inter-
engaged lugs and recesses.

The foregoing ‘objects and features of the in-
vention together with additional objects and ad-
vantages will readily appear in the course of the
following description taken in connection with
the accompanying drawings which illustrate sev-
eral embodiments of the invention, and wherein:

Fig. 11is an exploded perspective view showing a
pair of plate elements embodying the features of
the invention prior to their assembly to form, the
construetion unit.

Fig. 2 is a perspective view of the construction
unit formed by the assembly of the pair of plate
elements of Fig, 1.

Fig. 3 is a perspective view of a modified form
of construction unit,.

Figs. 4 and 5 are perspective views of a flat-
sided pyramid which may be incorporated in the
structure of the construction unit and which has.
corrugated sides for increasing the strength of
the unit.

Fig. 6 is a sectional view in a plane normal to
the general plane of the construction unit showing
another modification thereof. i

Fig. 7 is a sectional view taken on line 1—17 of
Fig. 6.

Fig. 8 is-a detail view of a portion of the con~
struction unit shown in Figs. 6 and 7, and

Fig. 9 is a perspective view of a construetion
unit similar to that shown in Fig. 1, but reinforced
by a net or mesh-like member.

Referring first to Figs. 1 and 2 of the drawing,
the construction unit which is indicated by nu-
meral 10 comprises two plates or elements I
and [1b which are similar to one another and
may be made of any suitable material such as
metal, plywood, 'synthetic plastics or the like.
Each element (la and 11b is formed as series -
of square-based pyramids 12 arranged in rows
with ‘their bases in abutment. The manner of
fabricating elements (e and 11b will depend
upon the material used. In some instances the
elements may be made by deformation or press-
ing from a flat plate. In other cases the ele-
ments may be molded easily; as with synthetic
Alternatively the individual .
geometrical forms, such as the pyramids 12 may




3
be secured together by welding or any other suit-
- able method.

As clearly shown in Fig. 1, elements {lg and
{1 are similar to one another and are assembled
to form the construction unit 10 by inverting one
of them, t1b and inserting or intercalating its
pyramids 120 between the pyramids 12a of ele-
ments |l in.such a manner that each pyramid
i2b is located symmetncally between a group of
pyramids. ‘12¢ of “clément |la, the byramids 42&
and 120 being in abutment along the sloping,
lateral edges thereof.

Cooperating interlocking means. are prov1ded
on the pyramids 12¢ and (2b to prevent ‘separa=

tion between elements 1lg and (1b. This-means. 1

may take the form of a lug or abutment at some

point, preferably the midpoint, along ‘eaeh edge -

of each pyramid of one element which ‘engages
either in a cooperating recess or behind a similar
lug or abutment formed on a corresponding
pyramid of the other elément. Fig. 1 illustrates
the iriterlocking Tug aiid Fecess combination on

20

corresponding pyram1ds the pyramlds 12a of

elemént fla having a lug 13 along ‘each edge
thereof and the ‘pyrafids 12b of €lement 11D
having along each edge a tooperating recess 14,
-Tn ‘asseribling elements i1¢ and 11b with s
{3 in engdgement’ with corresponding recesses 14,
" g slight ‘bendihg of said eleihents Wwill be suffi-

cient.to achieve the desired ‘ihterlocked relatlon—' 4
ship, the dimensions of lugs 13 and recesses 14

béing yelatively siall With respect to the inter-
calated Dyrainids 12a¢ @nd '120b.

‘Referring to Fig. 3 the constructlon unit 20 is
formed by asseibling elemerits 2fe and 21b
which are sitnilar to the elements 11 ‘and 11p
bt Which heve pyraniids 22¢ dnd 22 truncated
45 at'251h a plane ‘parallel o the base of said
pyfaimids so ‘that the pPyraimids ‘abut one an-
other for only a portion of the Tength of their
Iateral sI6ping edges. Asin ‘the case of the pre-
viciis todification, the Dyramiids '22¢ may be
formed with lugs 23 for interlocking ehgagement
- Within recesses 24 oh pyraniids 22b to prevént
separation of the elements 21a ‘and 2ib. Alter-
natively pyramlds ‘99p ridy be ‘provided ‘with
luss similar to the Tugs 23 on pyramlds 220, said
liigs shgaging one behmd ‘tHe othér in 1nterlock-
ing relatiohship to forin the unit 20 ond pravent
separation of elements 21a and 24b.

‘Each of t‘he four-s1ded Py am'dal ‘projections
iltistrated th Tigs. 1, 2 ahd 3 makes ‘only a litie
contact along its slopmg edgés With its cooperat-
ing pyraitiid when tHe pair of elements e and
{1b or 21a and-21b are assembled, as would also
be “the ‘case ‘With ‘conical .projections. “Where
the  projections “Which ‘comprise the elements
aie hemiispheres, there ‘would be theoretically
. ohly point contact bétween each. hemispherical

projection on one €lément and the associdted
group of hem1spher1ca1 prOJectlons on the other
elément. It Is desirable for Teasons of greater
strength and practical . fabrication to form ‘the
projections of ‘each element so that there is an
area 6f cohtact between correspondmg projée-
" tions of assembled pairs of elemefits rathier thdan
line ‘ot "point contact. The provision of an area
of ‘contact is particularly ddvantageous when the
elements ‘are secured together by a Weldlng proc-
ess ‘or ‘a similar ‘method.
Greater stiffness, rigidity ‘ahd strength miay be
imparted to the dssembled construction unit by
corrugating the pro;ectlons ‘which comprise the

elements from which it ‘is formed, particularly

when sald pro;ectmns are ﬂat-suied pyramlds
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According to this feature of the invention the
flat-sided pyramid 12 is formed with corruga-
tions I6 on each flat-side extending parallel to
the base thereof, said corrugations being in the
form of small waves or steps, as shown in Fig. 4.
Fig. 5 illustrates an alfernative arrangement
wherein. the corrugations 16 on each side of the
pyramid extend parallel to one of the side edges
of the pyramid. -Locking means similar to the
dooperating ugs 13 and recesses 4 ‘deseribed for
the previous embodiments may be provided, al-
though these have been omitted in Figs. 4 and 5.
~ Pigs. 6, 7 and 8 illustrate an alternative modi-
fication ‘of -construction. unit assembled from a

:pair of elements which are not similar to one

another in the manner described for the previous
-One “element. is formed from a
plate beht ‘iifto a series of parallel dovetailed,
triangular channels or grooves 30 symmetrical
on both sides of the element. As shown in Fig. 6,
grooves 30 are closed at their apices to form sub-
stantially triangular channels d1sposed -adjacent
each other with thelr ap1ces alternatlvely in op-
posite directions. “Each of the grooves 30 .re-

5 ceives an element 31 formed im- the following

manner. A short portion .of element 31 -desig-
nated 31a has parallel sides and ‘has -a width
between said parallel sides equal to the maxi-
mum width of the grooves -30; the next portion
3{b has sloping sides gradually reducing to a
width suitable ‘to fit Within the narrow part df
triangular groove 30, the mnext portlon Ble is
parallel sided ‘at this minimurh width, the next
portion 3id has sloping sides gradually increas-
ing to the ‘sdme width ds portlon 3.la and ter-
minating in portion 3le which ‘is also paraTlel
sided.  This formation is duphcated ‘alotig. the
entire length of ‘elément 3.

Element ‘31 is ‘then shaped or corrugated An
such a mannér thet ‘the paiailel sided broad
portionis 34¢ and 3Te dre 1ocated ‘zlong the base
of trigngular groove 30, the taperlng .portions
31b and 3id extending upwardly toward the nar-
row part of said groove aud the’ parallel sided naf-
row portions 3lc ‘abuttihg ‘the &ides of groove 30
ata level ‘ghove the bage theteof. This configura-
tion is repested along ‘the entire Jength of ele-
mernt 30 So ‘that “Wheh said elemeént is mserted
within triangular groove 30, said ‘element, s in-
contact with thie base thereof at spaced intervals
ard abuts ‘the sloplng sides of sdid groove at the
tapeting edges OF portions "31b and 3id ahd at
the parallel sides of arrow portions 8lec. Ele-
ment 31 s sitwilarly dlsposed in ‘the next adJa-
cent trigngulal channel 30 but in inverted .posi-
tion. This disposition of elements 31 within
adjacent trigngular channels 30 having their
apices alternately in opposite directions. prov1des
a ‘pyratiiidal cotistruction unit equ1valent ‘to the
construction init 111ustrated in Figs.. 1 and 2
with ‘the distitiction in ‘the present modlﬁcatlons
that opposite pairs of sides of each pyramld are
formied iti different elements of the unit, namely
elernents 30 and ‘81, each pyrdamid bemg also
truncated by the omission of the apex: thereof
Elémeiit 31 may “be thodified by the omlssmn of
narrow, parallel sided ‘portions 3lc, so ‘that .it
comprises & “series of ‘alternately ‘inverted tr1-'
angles. ‘With ‘this modification the assembled
unit will . comprise -complete ‘pyrarids - w1thout
tiuncation of the dpices thereof. )

The sloping walls of trlangular ‘channels 30
may. be corrugated ds at 32 ‘Tongitudinaily to
form ‘Tecesses for the reception of cooperating
abutments or lugs 33 formied 1ntegrally w1th por-
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tions 3fc of element 31. Lugs 33 are attomati-
cally received within the recesses or corrugations
32 when elements 31 are inserted within the tri-
angular channels 30. Any suitable auxiliary
means, such as welding, may be employed to fur-
ther secure elements 3f within grooves 30, if
desired.

The construction units may be reinforced by
the use of a net or mesh-like element between
the pyramidal or other projections of the com-
ponent elements, as shown in Fig. 9 which illus-
trates one form of reinforcing element applied to
a construction unit having square based pyram-
idal projections similar to those shown in Figs.
1.and 2. As has been previously pointed out, in-
terlocking lugs 18 and recesses 14 are located at
approximately the mid-points of the sloping
edges of each pyramid and the reinforcing net
element may comprise two parallel sets of strands
of & suitable material 8%, 36 which intersect at

- right angles and are spaced apart to provide
square openings equal in size to the cross-section
of pyramidal projections 12 at the level of the
interlocking lugs 13 and recesses 14, which is at
approximately one-half the altitude of said py-
ramidal projections. When the net element is
placed in position over element lig strands 35
and 86 will assume. a position on the pyramids
determined by the size of the openings defined
by said strands, which position should be im-
mediately below lugs 13 on pyramids 12¢. When
the second element (16 is assembled in position
on element {la to form the construction unit 18,
byramids {20 will enter the net openings and
recesses 14 will be brought into interlocking en-
gagement with lugs {3 with strands 35 and 3§ of
the net element lying between said lugs and said
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recesses. Strands 35 and 38 therefore give addi- ,

tional stability to the assembled construction
unit and further prevent separation between its
component elements Ila and i1b. When cer-
tain other geometrical projections, such as hemi-
spherical projections, are employed in the struc-
ture of the assembled units, instead of the pyram-
idal projections illustrated in the drawings,
there may be only point contact between con-
tiguous projections. In these cases the presence
of a reinforcing net element 35, 36 is particularly
advantageous.

As has been previously pointed out the con-
struction units may be fabricated in various ways
depending upon the characteristics of the ma-
terial employed. One method contemplates the
use of individual projections, such as the pyram-
idal projections of the drawings, secured to-
gether at their abutting edges by welding or
other means. Alternatively, a tongue and groove
construction might be used to inter-engage the
projections, with or without auxiliary means such
as welding or adhesives.

The construction units of my invention may be
enclosed in planar or curved sheet members so
that the air spaces within the units will be com-
pletely enclosed not only to impart greater
strength to the units but also to improve the heat
and sound-insulating ‘properties thereof. If
curved sheet members are used to enclose the
construction units, the units may be employed
in the construction of curved or dowel roofs or
other curved structural elements.

Since certain modifications may be made in
the construction units of my invention without
departing from the scope thereof, it is intended
that all matter contained in the foregoing de-
seription and shown in the accompanying draw-
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ings be interpreted merely as illustrative and not
in a limiting sense. "

The form of construction herein shown, in-
stead of being used themselves as roofing ele-
ments, may in perforated form be used as con-
struction elements in which they will serve as
a reinforcement for the overlaying concrete.
The size and number of perforations may be
varied at will: : ’

I claim:

1. A bhuilding construction unit comprising a
pair of rigid plate-like elements, each element
comprising a plurality of substantially closed
geometrical projections of identical predeter-
mined shape arranged in rows and having bases
which are continuous with said eélement around
the entire periphery thereof, each of -said pro-
jections ‘having four identical triangular panels
each interconnected along its sides to the next
and forming together a square open base, said
elements being disposed in relatively inverted
position’ with- the projections of one element
symmetrically intercalated between the corre-
sponding projections of the other element,. said
projections being formed with interlocking means
to prevent separation of said pair of elements
after assembly.

2. A building construction unit comprising a
pair of rigid plate-like elements, each element
comprising a plurality of geometrical projections
of identical predetermined shape arranged in
rows, and having said elements being disposed
in relatively inverted position with the projec-
tions of one element symmetrically intercalated
between the corresponding projections of. the
other element, each of said projections having
four identical triangular panels each intercon-
nected along its sides to the next and forming
together a square open base, said projections
being formed with interlocking means to pre-
vent séparation of said pair of elements after
assembly, and a reinforcing net-like member
engaging said interlocking means externally of
each element on the projections of each element,
and encompassing each element. )

3. A building construction unit comprising a
pair of rigid plate-like elements, each element
comprising a plurality of geometrical projections
of identical predstermined shape arranged in
rows and said elements being disposed in rela-
tively. inverted position with the projections of
one element symmetrically intercalated between
the corresponding projections of the other ele-
ment, each of said projections having four iden-
tical friangular panels each interconnected
along its sides to the next and forming together
a square open base, said projections of either
element having a lug midway of each pair of
adjoining edges of said panels, said projections
of the other element having recesses cooperat-
ing with said lugs to prevent separation of said
pair of elements after assembly, and a reinforc-
ing net-like ‘member engaged between said co-
operating lugs and recesses externally of each
element on the corresponding projections of said
bair of elements, and encompassing each ele-
ment. -

4. A building construction unit comprising. a
pair of rigid plate-like elements, each element
comprising a plurality of pyramidal projections
arranged in rows, and having bases which are
joined .to each other, each of said projections
having four identical triangular panels each
interconnected along its sides to the next and
forming together a square open base, said. ele-
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frients being :disposed in relatively invertéd :po-
sition with the pyramidal projections :of :one
element ‘symmetrically intercalated between the
corresponding pyramidal projections ‘of the other
element, :said -projections weing formed with
interloeking jmeans to prevert:separation of said
pair-of :elements after assembly.

5. A building :construction unit comprising ‘a
pair. of rigid plate-like elements, gach element
comprising a plurality of pyramidal projections
- arrariged in rows, each ‘of said :projections hav-
ing -four identical triangular panels -each -inter-
connected along its sides to the next-and forming
together-a square open base, said elements being
disposed in relatively inverted .position with the
pyramidal projections -of -one element symmetri-
cally -intercalated between the corresponding
pyramidal projections of the other element, -said
projections being formed with interlocking means
to prevent separation of said pairs of elements
after assembly, and a reinforcing net-like mem-

ber engaging said interlocking means externally

of each -element on the projections of each -ele-
ment, -and encompassing -each element.-

6. A building construction unit comprising -a
pair .of plate-like elements, -each -element -com-
prising a plurality of pyramidal projections ar-
ranged in rows, each of said projections having
four Jidentical triangular panels -each intercon-
nected ‘along its sides ‘to the next and forming
together a square open base, said €lements being
disposed in relatively inverted position with the
byramiidal projections of one element symmet-
rically “intercalated ‘between the -corresponding
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pyranidal projections of the wother sslement, said
‘projectionsbeing Tormed with interlocking means
t0 prevent ;separation :of said pair :0f -elemerits
after assembly, ‘and @ xeinforcing met-like smem-
ber engaging said interlocking imeanson tlepro=-
jections wof :each €lement, .each pyramidal projec-
tion on each element having corrugations.formed
in ‘the faces thereof extending parallel to the
base ‘of said pyramiddl :projection, to provide
greater rigidity :and :strength to fhe :assermbled
unit.
NATM ‘GABQ:. -
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