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An apex rhombus is delimited over the center point of a 
square, Which is delimited by plotting four nadir rhombuses 
on the same plane, and each of the nadir rhombuses and the 
apex rhombus are jointed to form a group of pyramidal sur 
faces equipped With four planar slopes having substantially 
the same height in a pyramidal form. TWo pyramidal surface 
slabs are assembled, each composed of pyramidal surfaces 
around one pyramidal surface, each sharing one nadir rhom 
bus, adjacent each other, and arranged in a grid pattern at an 
equal pitch in plural directions. The pyramidal surfaces 
arranged in a grid pattern are each displaced by one-half pitch 
in a speci?c direction, such that the apex rhombus of one of 
the pyramidal surface comes in contact With the nadir rhom 
bus of the other pyramidal surface, Whereby the tWo pyrami 
dal surfaces are placed one on the other. 

" 0 ":marks indicate convex points (apex rhombus), 

and "()":denotes concave points (nadir rhombus). 



Patent Application Publication Jul. 3, 2008 Sheet 1 0f 14 US 2008/0155931 A1 

FIG’! 

+ \ ?NwtHHHHHUéKA/A/A? v ..+ x.“ \ 

......... 1 
A? 

A... 6 - l l - - a o 

?~§§§ ex //z.~§. .///$ 
A‘ 0., v Q +4. 1 k\\ \\\\. \ a.e\¢.e\,¢ “»\\\ .\ MW’; MW; lllll || Nu.’ I 33..“ ...... - 

......... a ,, ............. - 
we //4 

"0 ":marks indicate convex points (apex rhombus), 

and "O":den0tes concave points (nadir rhombus). 
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FIG.12 
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FIG.13 
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SPACE TRUSS STRUCTURE SURFACE SLAB 
ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a divisional application of US. 
application Ser. No. 11/066,301, ?led Feb. 28, 2005, the 
contents of Which are incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a space truss struc 
ture surface slab assembly. 

BACKGROUND OF THE INVENTION 

[0003] The Japanese Application Patent Laid-open Publi 
cation No. 10- 1 81 593 discloses the structure of a rolling stock 
car body. This structure is made of a plurality of aluminum 
alloy holloW extruded members having a closed cross section, 
and it comprises an outer plate, an inner plate, and a partition 
for holding these plates at a predetermined spaced interval 
and jointing them to form a triangle. 
[0004] The Japanese Application Patent Laid-open Publi 
cations No. 3340533 describes a truss panel type core mate 
rial, Wherein sheet materials consisting of a Wooden single 
plate or plyWood sheet are combined to form a truss, as seen 
When its cross section is vieWed from one side. This truss 
panel type core material is composed of a top layer panel 
made of a sheet material, a bottom layer panel made of a sheet 
material, and a saW blade-like intermediate Web bonded by an 
adhesive to each of the aforementioned top and bottom layer 
panels. The aforementioned intermediate Web is composed of 
a plurality of strip-shaped sheet materials and bonding tapes, 
and the front and back of the edge of the sheet material are cut 
off in an oblique form relative to each other, Wherein the tip 
ends of the obliquely cut-off tapered portions are butted With 
each other, and a bonding tape is attached on the back of each 
tapered portion. 
[0005] The Japanese Application Patent Laid-open Publi 
cations No. 10-166481 discloses a panel core material pro 
vided betWeen tWo spaced panels arranged in parallel, 
Wherein the aforementioned core material is made of paper 
having a predetermined thickness, and a cone-shaped portion 
of a plurality of approximately quadrangular pyramidal mem 
bers, each projecting in opposite directions, is formed by a 
plurality of hexagonal inclined surfaces, With tWo inclined 
surfaces on both sides having a rectangular edge jointed With 
each other, and a head crest is jointed to the sides of both ends 
of this inclined surface. 

SUMMARY OF THE INVENTION 

[0006] To make it possible to obtain getting a large-area 
plate or assembly through use of holloW core materials 
according to prior techniques, a holloW core material has been 
fabricated using grid-like ribs or honeycomb boards, and this 
member is covered With a surface slab, Whereby a ?nished 
product is obtained. These prior techniques, hoWever, have 
the folloWing inherent problems: 
[0007] 1)A processedplate in any type of material has a loW 
dynamic ef?ciency for strength, and is characterized by a loW 
productivity. 
[0008] 2) The surface slab thickness is increased if the 
holloW core material has a coarse grid pitch, and the thickness 
of the holloW grid member is decreased if the holloW core 
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material has a ?ne grid pitch. Thus, the economic ef?ciency is 
very loW for the required strength. 
[0009] 3) A urethane resin or honeycomb paper is used as 
the holloW material, but the scope of application is limited due 
to poor strength, and in?ammability is a problem in the case 
of urethane. 
[0010] 4) At present, there is no processed plate based on 
the use of holloW core material, fabricated by prior knoWn 
techniques, Which alone is applicable as the structure of a 
vehicle, ship, aircraft or building. 
[0011] To solve these problems, the object of the present 
invention is to provide space truss structure surface slab 
assemblies having different high strengths. 
[0012] The con?guration of the space truss structure sur 
face slab assembly in accordance With the present invention is 
as folloWs: 

[0013] An apex rhombus is delimited over the center point 
of a polygon delimited by plotting a plurality of nadir rhom 
buses on one and the same plane. Each of the aforementioned 
nadir rhombuses and the apex rhombus are jointed to form a 
group of pyramidal surfaces equipped With a plurality of 
planar slopes and having substantially the same height in a 
triangular pyramid. TWo pyramidal surface slabs are 
assembled, each of Which is composed of pyramidal surfaces 
around one pyramidal surface, each sharing one of said nadir 
rhombuses, adjacent to each other, and arranged in a grid 
pattem at an equal pitch in tWo or three directions. The pyra 
midal surfaces arranged in a grid pattern are each displaced by 
one-half the pitch in a speci?c direction, in such a Way that the 
apex rhombus of one of the pyramidal surfaces is opposed to 
the nadir rhombus of the other pyramidal surface, and the 
apex rhombus of the other pyramidal surface is opposed to the 
nadir rhombus of the counterpart, Whereby said tWo pyrami 
dal surfaces are assembled. Furthermore, the apex rhombus of 
one pyramidal surface slab and the nadir rhombus of the other 
pyramidal surface slab opposed thereto are integrally jointed 
by bonding or Welding, Whereby a space truss structure sur 
face slab assembly is formed. 
[0014] An apex rhombus is delimited over the center point 
of a polygonifor example, triangle or squarei, Which is 
delimited by plotting a plurality ofifor example, three or 
fourinadir rhombuses on one and the same plane. Each of 
the aforementioned nadir rhombuses and the aforementioned 
apex rhombus are jointed to form a group of pyramidal sur 
faces equipped With a plurality ofifor example, three or 
fouriplanar slopes and having substantially the same height 
in a pyramidal form. TWo pyramidal surface slabs are 
assembled, each of Which is composed of the pyramidal sur 
faces around one pyramidal surface each sharing one of said 
nadir rhombuses, adjacent to each other, and they are 
arranged in a grid pattern at an equal pitch in tWo or three 
directions. The pyramidal surfaces arranged in a grid pattern 
are each displaced by half the pitch in the aforementioned 
speci?c direction, in such a Way that the apex rhombus of one 
of the pyramidal surfaces is opposed to the nadir rhombus of 
the other pyramidal surface in contact thereWith, and the apex 
rhombus of the other pyramidal surface is opposed to the 
nadir rhombus of the counterpart, Whereby said tWo pyrami 
dal surfaces are placed one on top of the other and are 
assembled. The apex rhombus of one pyramidal surface slab 
and the nadir rhombus of the other pyramidal surface slab 
opposed thereto in contact are integrally jointed by bonding 
or Welding, Whereby a space truss structure assembly is 
formed. 
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[0015] A planar surface plate is laminated outside each of 
the tWo pyramidal surface slabs so that the space truss struc 
ture assembly is sandWiched between them. 
[0016] An apex rhombus is delimited over the center point 
of a polygon delimited by plotting four nadir rhombuses on 
one and the same plane. Each of the aforementioned nadir 
rhombuses and the apex rhombus are jointed to form a group 
of pyramidal surfaces equipped With four planar slopes and 
having substantially the same height in a triangular pyramid. 
TWo pyramidal surface slabs are assembled, each of Which is 
composed of the pyramidal surfaces around one pyramidal 
surface, each sharing one of said nadir rhombuses, adjacent to 
each other, and arranged in a grid pattern at an equal pitch in 
tWo or three directions. The pyramidal surfaces arranged in a 
grid pattern are each displaced by one-half pitch in a speci?c 
direction, in such a Way that the apex rhombus of one of the 
pyramidal surfaces is opposed to the nadir rhombus of the 
other pyramidal surface, and the apex rhombus of the other 
pyramidal surface is opposed to the nadir rhombus of the 
counterpart, Whereby said tWo pyramidal surfaces are 
assembled. Furthermore, the apex rhombus of one pyramidal 
surface slab and the nadir rhombus of the other pyramidal 
surface slab opposed thereto are integrally jointed by bonding 
or Welding, Whereby a space truss structure surface slab 
assembly is formed. 
[0017] Thus, the present invention ensures economical pro 
duction of a panel core material applicable to a large or 
massive structure obtained by volume production, and pro 
vides a truss structure surface slab assembly of high strength 
by reducing the pyramidal surface pitch. For example, it can 
be used to construct the hull partition and bulkhead of a ship, 
a ?oor, Wall and roof body of a vehicle, and the ?oor, Wall and 
roof of a building, Without using a column or beam. It alloWs 
construction of a massive glass surface slab assembly, With 
out using a metallic frame. The present invention provides 
these structures at extremely loW costs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a diagram representing hoW to con?gure a 
space truss structure surface slab assembly; 
[0019] FIG. 2 is a diagram representing details of the partial 
vieW of FIG. 1; 
[0020] FIG. 3 is a diagram shoWing a tWo-piece set of 
pyramidal surface slabs prior to assembly; 
[0021] FIG. 4 is a diagram shoWing the assembly as a ?rst 
embodiment; 
[0022] FIG. 5 is a diagram representing an alternative to the 
arrangement of FIG. 3; 
[0023] FIG. 6 is a diagram representing an alternative to the 
structure of FIG. 4; 
[0024] FIG. 7 is a diagram representing details of another 
pyramidal surface; 
[0025] FIG. 8 is a diagram shoWing a tWo-piece set of 
pyramidal surface slabs prior to assembly; 
[0026] FIG. 9 is a diagram shoWing a pyramidal surface 
slab representing a second embodiment; 
[0027] FIG. 10 is a diagram representing hoW to con?gure 
a space truss structure surface slab assembly according to a 
third embodiment; 
[0028] FIG. 11 is a diagram representing details of the 
partial vieW of FIG. 8; 
[0029] FIG. 12 is a diagram shoWing a tWo-piece set of 
pyramidal surface slabs prior to assembly; 
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[0030] FIG. 13 is a diagram shoWing the assembly accord 
ing to the third embodiment; 
[0031] FIG. 14 is a diagrammatic cross sectional vieW of a 
pyramidal surface slab already formed; 
[0032] FIG. 15 is a diagrammatic cross sectional vieW of a 
space truss structure surface slab assembly; 
[0033] FIG. 16 is a diagram shoWing an alternative arrange 
ment to that of FIG. 12; 
[0034] FIG. 17 is a diagram shoWing an alternative arrange 
ment to that of FIG. 13; 
[0035] FIG. 18 is a diagram shoWing an alternative arrange 
ment to that of FIG. 14; 
[0036] FIG. 19 is a diagram shoWing an alternative arrange 
ment to that of FIG. 15; 
[0037] FIG. 20 is a diagram representing the dynamic prop 
er‘ties of a space truss structure surface slab assembly; 
[0038] FIG. 21 is a stress mechanism diagram; 
[0039] FIG. 22(a) is a diagram shoWing a prior example, 
and FIG. 22(b) is a diagram Which shoWs an example of the 
use of corrugated cardboard; 
[0040] FIG. 23 is a diagram shoWing an example of using 
the present invention as the truck deck plate of a truck, and the 
roof and Wall body of a container car; 
[0041] FIG. 24(a) is a diagram shoWing an example of 
application of the present invention to an aircraft body and 
?oor, and FIG. 24(b) is a diagram Which shoWs an example of 
application of the present invention to a propeller; 
[0042] FIG. 25(a) is a diagrammatic side vieW representing 
an prior example, FIG. 25(b) a diagrammatic cross sectional 
vieW shoWing the prior art example, and FIG. 25(c) is a 
diagram shoWing a deck and bulkhead of a ship such as a 
tanker; 
[0043] FIG. 26 is a diagram shoWing a ?oor slab and Wall 
slab of a building, such as a house; 
[0044] FIG. 27 is a diagram shoWing an example of appli 
cation of the present invention to a glass Wall slab and roof 
slab having a great height; 
[0045] FIGS. 28(a) and 28(b) are diagrams shoWing an 
example of application of the present invention to a large 
siZed circular tank of a pressure vessel, Wherein FIG. 28(a) is 
a plane vieW, and FIG. 28(b) is a cross sectional vieW; and 
[0046] FIG. 29(a) is a diagram shoWing a prior example of 
a ship structure, and FIG. 29(b) is a diagram Which shoWs a 
space truss structure surface slab hull structure in accordance 
With the present invention. 

EMBODIMENTS OF THE PRESENT 
INVENTION 

Embodiment l 

[0047] A description of preferred embodiments Will be pro 
vided With reference to the draWings: 
[0048] FIGS. 1 through 4 shoW a ?rst embodiment of the 
present invention. 
[0049] FIG. 1 shoWs hoW to con?gure a space truss struc 
ture surface slab assembly. FIG. 2 provides details of a partial 
vieW in FIG. 1. FIG. 3 shoWs a tWo-piece set of pyramidal 
surface slabs prior to assembling. FIG. 4 shoWs the assembly 
thereof as a ?rst embodiment. 

[0050] In FIG. 1, tWo pyramidal surfaces 1 and 2 are used to 
con?gure the space truss structure surface slab assembly. 
[0051] Referring ?rst to FIG. 2, the con?guration of the 
pyramidal surface slabs 1 and 2 Will be described. Pyramidal 
surface slabs 1 and 2 are fabricated from one of sheet material, 
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for example, a metal sheet formed through injection process 
ing by a stamping die. As Will be described later, except for 
the metal sheet, a non-metallic material such as corrugated 
cardboard, lumber, plywood, plastics and glass can be used as 
a sheet material. 

[0052] As shoWn in FIG. 2, in the pyramidal surface slabs 1 
and 2, an apex rhombus 15 is delimited over the center point 
of a square 10 by plotting four nadir rhombuses 11, 12, 13 and 
14. Accordingly, the apex rhombus 15 is formed on a half 
pitch line. Each of the nadir rhombuses 11, 12, 13 and 14 and 
apex rhombus 15 are jointed to form a group of pyramidal 
surfaces represented as an assembly of the pyramidal surface 
20 having substantially the same height as four planar qua 
drangular pyramids. Here the term “nadir rhombus” is 
de?ned to include the edge line of the nadir and its surround 
ing, and the term “apex rhombus” is de?ned to include the 
edge line of the apex and its surrounding. The term “rhombic 
portion” refers to the entire edge line. Using the pyramidal 
surface group as this pyramid, the pyramidal surfaces 20a, 
20b and 200 around one pyramidal surface 20 share one of the 
nadir rhombuses, for example, the nadir rhombus 11 as a 
common nadir rhombus, together With the pyramidal surface 
200. To put it another Way, the common point is a point that is 
used in common. A set of pyramidal surface slabs 1 and 2 are 
shaped in a form arranged in a grid pattern adjacent to each 
other. Further, pyramidal surfaces are arranged regularly in 
the longitudinal and lateral directions at the same pitches P 1 
and P2. One pyramidal surface is surrounded by eight adja 
cent pyramidal surfaces (four are in line contact, While the 
other four are in point contact). In this case, it is surrounded 
by one in the lateral direction on the paper surface, one in the 
vertical direction and one each in the oblique diagonal line 
direction. One pyramidal surface 20 has a square nadir and is 
surrounded as described above. A nadir rhombus is formed in 
each square portion at a position as a neighboring point of the 
four adjacent pyramidal surfaces. This nadir rhombus is also 
a ?nal point reached by the external lines of the slopes 16, 17, 
18 and 19 extending toWard the aforementioned square from 
the apex rhombus. Here the term “rhombus” is used because 
four edge lines extend in four directions from one point as the 
nadir, as shoWn in the draWing, and a rhombic form is visually 
perceived. 
[0053] The apex rhombus is formed like a spearhead pro 
viding a sharp-edged angle. If this portion is made ?at, the 
space truss to be described later cannot be formed. As Will be 
described later, this sharp-edged portion is used for Welding 
or bonding. The height of the pyramidal surface can be set in 
accordance With the purpose of use. 

[0054] A roW of pyramidal surfaces formed on a set of 
pyramidal surface slabs 1 and 2 by processing and molding 
are arranged at an equal pitch in a grid pattern in a speci?c 
directioniin this case, tWo directions, namely, lateral and 
vertical directions (or tWo directions of oblique line)iin the 
present embodiment. Thus, the roWs of the apex rhombuses 
and nadir rhombuses are also arranged at an equal pitch in a 
grid pattern in the lateral direction and vertical direction. 
[0055] TWo sets of pyramidal surface slabs 1 and 2 formed 
in this manner are arranged opposite to each other, as shoWn 
in FIG. 1, and the roWs of pyramidal surfaces are displaced a 
half pitch and they are jointed. Thus, the apex rhombus of 
each pyramidal surface comes in contact With the nadir rhom 
bus of the other pyramidal surface, and the apex rhombus of 
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the other pyramidal surface is brought into contact With the 
nadir rhombus of the counterpart so as to be overlapped one 
on top of the other. 

[0056] In the manner described above, they are arranged in 
an opposed form and are moved in the arroW marked direction 
so that they are placed one on top of the other. Referring to 
FIG. 1, the aforementioned procedure of overlapping Will be 
described. 

[0057] In FIG. 1, tWo sets of pyramidal surface slabs 1 and 
2 are used to con?gure an assembly. The loWer pyramidal 
surface slab 1 faces upWard and the pyramidal surface 20 is 
protruded upWardly (convex). The upper pyramidal surface 
slab 2 faces doWnWard and the pyramidal surface 20A (hav 
ing the same con?guration as the pyramidal surface 20, rep 
resented With “A” sul?xed thereto) is protruded doWnWardly 
(concave). In this arrangement, the apex rhombus of one of 
the pyramidal surfaces comes in contact With the nadir rhom 
bus of the other pyramidal surface in the form opposite 
thereto, and the nadir rhombus comes in contact With the apex 
rhombus in the form opposite thereto. VieWed from the other 
pyramidal surface, the apex of the other pyramidal surface 
comes in contact With the nadir rhombus of the counterpart 
pyramidal surface, and the nadir rhombus comes in contact 
With the apex rhombus opposite thereto. Overlapping is 
effected in the aforementioned manner. 

[0058] In the case of overlapping them, tWo sets of pyrami 
dal surface slabs 1 and 2, each equipped With pyramidal 
surfaces 20 and 20A, appear to be engaged With each other. In 
this Way, tWo sets of pyramidal surface slabs 1 and 2 are 
overlapped. The apex rhombus and nadir rhombus as engaged 
concave and convex points are assumed as forming a one 

point contact point, and all overlapped apex rhombuses and 
nadir rhombuses are used as intersections, Whereby jointing is 
carried out by bonding or Welding. 
[0059] Whether bonding or Welding is used can be deter 
mined in conformity With the material of the pyramidal sur 
face slabs 1 and 2. The edge line of tWo overlapped rhombuses 
is jointed by intermittent bonding or continuous Welding, as 
required. 
[0060] FIG. 3 shoWs that the pyramidal surface slabs as 
continuously molded plates of planar quadrangular pyramids 
having the same shape are overlapped and jointed, With tWo 
rhombic portions placed opposite to each other, so that a 
space truss structure surface slab assembly Will be formed. 
The tWo sets of pyramidal surface slabs 1 and 2 serve as panel 
core materials. As described above, the pyramidal surface 
slabs 1 and 2 are each displaced by a half pitch (P1 and P2) and 
are placed opposite to each other. This arrangement alloWs the 
apex rhombus 15 of the pyramidal surface slab 1 to be placed 
opposite to the nadir rhombus 12' of the other pyramidal 
surface slab 2. The apex rhombus 15' of the other pyramidal 
surface slab 2 is placed opposite to the nadir rhombus 13 of 
the counterpart pyramidal surface slab 1. The slope 18 is 
placed opposite to the space formed betWeen the counterpart 
pyramidal surfaces. This is applicable as Well to the case of 
the slope 18'. The slopes 18 and 18' are formed by a sheet. 
Thus, their back is formed as a grooved space. In the present 
embodiment, Pl:P2. 
[0061] In FIG. 3, one set consists of tWo pyramidal surface 
slabs, Which are overlapped in mutually opposite positions. 
Each apex and the nadir overlapped relative thereto are 
jointed by bonding or Welding. The rhombic portions as edge 
lines of the overlapped seam are jointed continuously or 
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intermittently by bonding or Welding, as required. However, 
jointing of the rhombus is not mandatory. 
[0062] When a set of tWo pyramidal surface slabs are used 
for jointing, a grid pattern jointed to the pyramidal surface 
slabs of the upper and loWer chords can be obtained. This 
linear grid plays an important role for the space truss structure 
surface slab assembly. 
[0063] As shoWn in FIG. 4, ?nish layers 31 and 32 (surface 
slab or reinforcing ?at plate) can each be laminated on the 
pyramidal surface slabs 1 and 2 of the upper and loWer chords. 
To put it another Way, the space truss structure surface slab 
assembly 100 formed as a core member is sandWiched 
betWeen the ?nish layers 31 and 32. 
[0064] FIGS. 5 and 6 illustrate an alternative to the 
examples shoWn in FIGS. 3 and 4. In the examples shoWn in 
FIGS. 3 and 4, the apex rhombus of one pyramidal surface and 
the nadir rhombus of the other pyramidal surface disposed 
opposite thereto are integrally jointed by bonding or Welding, 
Whereby a space truss structure surface slab assembly is 
formed. In the example of the variation shoWn in FIG. 5, the 
apex rhombus of one pyramidal surface slab and the apex 
rhombus of the other pyramidal surface slab located opposite 
thereto are integrally jointed by Welding, Whereby a space 
truss structure surface slab assembly is formed, as seen in 
FIG. 6. 

Embodiment 2 

[0065] FIGS. 7 through 9 shoW a second embodiment of the 
present invention. FIG. 7 shoWs the details of the pyramidal 
surface; While, FIGS. 8 and 9 shoW hoW to assemble a tWo 
piece set of the pyramidal surface slabs used in the present 
embodiment. 
[0066] To con?gure a space truss structure surface slab 
assembly, tWo pyramidal surface slabs 101 and 102 are used 
in a manner similar to that shoWn in FIG. 1. Referring to FIG. 
7, the con?guration of the pyramidal surface slabs 101 and 
102 Will be described. The pyramidal surface slabs 101 and 
102 are produced from one plate-like material, for example, a 
metallic plate, by a molding operation using a stamping die. 
[0067] As shoWn in FIG. 7, the pyramidal surface slabs 101 
and 102 are delimited by plotting three nadir rhombuses 111, 
112 and 113. An apex rhombus 115 is delimited above the 
centerpoint of a triangle 110, and each of the nadir rhombuses 
111, 112 and 113 and the apex rhombus 115 are plotted to 
form a group of pyramidal surfaces provided as an assembly 
of the pyramidal surface 120 equipped With three planar 
slopes 116, 117 and 118 and having substantially the same 
height in a triangular pyramid. Using this pyramidal surface 
group, the pyramidal surfaces 120a and 1201) around one 
pyramidal surface 120 share one of the nadir rhombusesifor 
example, the nadir rhombus 111ias a common nadir rhom 
bus, With the pyramidal surface 120. 
[0068] In the manner as stated above, one set of pyramidal 
surface slabs 101 and 102 is arranged at an equal pitch in a 
grid pattern. Further, the pyramidal surfaces are regularly 
arranged in tWo oblique directions and a lateral direction 
(direction can be changed by turning the paper surface) at the 
same pitch Widths P3 and P4. One pyramidal surface is sur 
rounded by six adjacent pyramidal surfaces in a manner 
someWhat different from that in the ?rst embodiment. One 
pyramidal surface is surrounded by tWo adjacent pyramidal 
surfaces upWardly, tWo adjacent pyramidal surfaces laterally, 
and tWo adjacent pyramidal surfaces doWnWardly through the 
planar triangles 141, 142 and 143 formed around it. One 
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pyramidal surface has a triangular bottom and is surrounded 
in the above-stated manner. The nadir rhombus is formed at a 
triangular corner as an adjacent point of the three adjacent 
pyramidal surfaces. This nadir rhombus is also a ?nal point 
reached by the external lines of the planar slopes 116, 117 and 
118 extending from the apex rhombus toWard the aforemen 
tioned triangle. 
[0069] The apex rhombus is formed in a spearhead shape 
providing a sharp corner. The roWs of the pyramidal surfaces, 
Which are formed on the pyramidal surface slabs 101 and 102 
by molding, are arranged at an equal pitch in a grid pattern in 
a speci?c directioniin this case, three directions, namely, 
tWo oblique directions and one lateral directioniin the 
present embodiment. Thus, the roWs of the apex rhombuses 
and nadir rhombuses are also arranged at an equal pitch in a 
grid pattern in tWo oblique directions and one lateral direc 
tion. The pyramidal surface slabs 101 and 102 formed in this 
manner are arranged opposite to each other, and the roWs of 
the pyramidal surfaces are displaced by a half pitch and they 
are j ointed. Thus, the apex rhombus of each pyramidal surface 
comes in contact With a nadir rhombus of the other pyramidal 
surface, and the apex rhombus of the other pyramidal surface 
is brought into contact With a nadir rhombus of the counter 
part, so that they are overlapped one on top of the other. 

[0070] FIG. 7 shoWs that the pyramidal surface slabs, pro 
vided as continuously molded plates of thin-sheet planar tri 
angular pyramids having the same shape, are overlapped and 
jointed, With tWo rhombic portions placed opposite to each 
other, so that a space truss structure surface slab assembly Will 
be formed. The tWo sets of pyramidal surface slabs 101 and 
102 serve as panel core materials. 

[0071] As described above, the pyramidal surface slabs 101 
and 102 are each displaced by a half pitch (P3 and P4) and are 
placed opposite to each other. This arrangement alloWs the 
apex rhombus 115 of the pyramidal surface slab 101 to be 
placed opposite to the nadir rhombus 112' of the other pyra 
midal surface slab 112. The apex rhombus 115' of the other 
pyramidal surface slab 102 is placed opposite to the nadir 
rhombus 113' of the counterpart pyramidal surface slab 100. 
In this manner, they are arranged in mutually opposite sides 
and are placed one on top of the other, in the same manner as 
demonstrated in FIG. 1. 

[0072] In FIG. 8, one set consists of tWo pyramidal surface 
slabs, Which are overlapped in mutually opposite positions. 
Each apex and the nadir overlapped thereto are jointed by 
bonding or Welding. The rhombic portions as edge lines of the 
overlapped seam are jointed either continuously or intermit 
tently by either bonding or Welding, as required. HoWever, 
jointing of the rhombus is not mandatory. 
[0073] When a set of tWo pyramidal surface slabs are used 
for jointing, a grid pattern jointed to the pyramidal surface 
slabs of the upper and loWer chords can be obtained. This 
linear grid plays an important role for the space truss structure 
surface slab assembly. 
[0074] As shoWn in FIG. 9, the ?nish layers 131 and 132 
can each be disposed so as to sandWich the pyramidal surface 
slabs 101 and 102 of the upper and loWer chords therebe 
tWeen. 

[0075] In the tWo preceding embodiments, a pyramidal sur 
face slab provided as a square or triangular pyramidal surface 
has been described. It is also possible to use a polygonal form, 
such as a pentagonal or other form. 
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[0076] The illustrated examples also may be formed to 
include the variation shown in FIG. 6. 

Embodiment 3 

[0077] FIG. 10 shows an example of a third embodiment in 
Which a pyramidal surface slab containing a hexagonal pyra 
midal surface is employed. FIGS. 10 through 13 shoW the 
details of the third embodiment. FIG. 10 shoWs hoW to con 
?gure a space truss structure surface slab assembly, and FIG. 
11 shoWs details thereofin a partial vieW of FIG. 10. FIG. 12 
and FIG. 13 shoW hoW to assemble a tWo-piece set of pyra 
midal surface slabs used in the present embodiment. 
[0078] In FIG. 10, tWo sets of pyramidal surface slabs 1 and 
2 are used to con?gure a space truss structure surface slab 
assembly. 
[0079] Referring to FIG. 11, the con?guration of the pyra 
midal surface slabs 1 and 2 Will be described. The pyramidal 
surface slabs 1 and 2 are produced from one plate-formed 
materialifor example, sheet metaliby a molding operation 
using a stamping die. As shoWn in FIG. 11, an apex rhombus 
47 is delimited over the center point of a hexagon 40 that is 
delimited by plotting six nadir rhombuses 41, 42, 43, 44, 45 
and 46. Accordingly, the apex rhombus 47 is formed on a half 
pitch line. 
[0080] Each of the nadir rhombuses 41, 42, 43, 44, 45 and 
46 and the apex rhombus 47 are jointed to form a group of 
pyramidal surfaces as an assembly of the pyramidal surface 
50 having substantially the same height as four planar hex 
agonal pyramids. Using this pyramidal surface group, the 
pyramidal surfaces 50a, 50b and 500 around one pyramidal 
surface 50 share one of the nadir rhombusesifor example, 
the nadir rhombus 41ias a common nadir rhombus, With the 
pyramidal surface 50. The common point is a point used in 
common. 

[0081] In the manner as stated above, one set of pyramidal 
surface slabs 1 and 2 is formed so as to be arranged at an equal 
pitch in a grid pattern. Further, the pyramidal surfaces are 
regularly arranged in the longitudinal and lateral directions at 
the same pitch Width P6 in parallel. One pyramidal surface is 
surrounded by six adjacent pyramidal surfaces. One pyrami 
dal surface 50 has a hexagonal bottom and is surrounded in 
the above- stated manner. The nadir rhombus is formed at the 
hexagonal comer as the adjacent point of six adjacent pyra 
midal surfaces. This nadir rhombus is also a ?nal point 
reached by the external lines of the slopes 61, 62, 63, 64, 65 
and 66 extending from the apex rhombus toWard the afore 
mentioned hexagon. 
[0082] The apex rhombus is formed in a spearhead shape 
providing a sharp corner. If this portion is made ?at, the space 
truss to be described later cannot be formed. As Will be 
described later, this sharp-edged portion is used for Welding 
or bonding. The height of the pyramidal surface can be set in 
accordance With the purpose of use. 
[0083] A roW of the pyramidal surfaces formed on the pyra 
midal surface slabs 1 and 2 by molding are arranged at an 
equal pitch in a grid pattern in a speci?c directioniin this 
case, tWo directions, namely, lateral and vertical (or tWo 
directions of oblique lines) directionsiin the present 
embodiment. Thus, the roWs of the apex rhombuses and nadir 
rhombuses are also arranged at an equal pitch in a grid pattern 
in the lateral direction and vertical direction. 
[0084] TWo sets of pyramidal surface slabs 1 and 2 formed 
in this manner are arranged opposite to each other, as shoWn 
in FIG. 10, and the roWs of the pyramidal surfaces are dis 
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placed by a half pitch and they are jointed. Thus, the apex 
rhombus of each pyramidal surface comes in contact With a 
nadir rhombus of the other pyramidal surface, and the apex 
rhombus of the other pyramidal surface is brought into con 
tact With a nadir rhombus of the counterpart so that they are 
overlapped one on top of the other. 
[0085] In the manner described above, they are arranged in 
an opposed form and are moved in the arroW marked direction 
so that they are placed one on top of the other. Referring to 
FIG. 10, the aforementioned procedure of overlapping Will be 
described. 
[0086] In FIG. 10, tWo sets ofpyramidal surface slabs 1 and 
2 are used to con?gure an assembly. The loWer pyramidal 
surface slab 1 faces upWard and the pyramidal surface 50 is 
protruded upWardly (convex). The upper pyramidal surface 
slab 2 faces doWnWard and the pyramidal surface 50A (hav 
ing the same con?guration as the pyramidal surface 50, rep 
resented With “A” su?ixed thereto) is protruded doWnWardly 
(concave). In this arrangement, the apex rhombus of one of 
the pyramidal surfaces comes in contact With the nadir rhom 
bus of another pyramidal surface in the form opposite thereto, 
and the nadir rhombus comes in contact With an apex rhombus 
in the form opposite thereto. VieWed from the other pyramidal 
surface, the apex of the other pyramidal surface comes in 
contact With the nadir rhombus of the counterpart pyramidal 
surface, and the nadir rhombus comes in contact With the apex 
rhombus opposite thereto. Overlapping is effected in this 
manner. 

[0087] In the case of overlapping betWeen them, tWo sets of 
pyramidal surface slabs 1 and 2, each equipped With pyrami 
dal surfaces 50 and 50A, appear to be engaged With each 
other. In this Way, tWo sets of pyramidal surface slabs 1 and 2 
are overlapped. The apex rhombus and nadir rhombus pro 
vided as engaged concave and convex points, are assumed to 
form a one-point contact point, and all overlapped apex rhom 
buses and nadir rhombuses are used as intersections, Whereby 
jointing is effected by bonding or Welding. 
[0088] Whether bonding or Welding is used can be deter 
mined in conformity to the material of the pyramidal surface 
slabs 1 and 2. The edge line of tWo overlapped rhombuses is 
jointed by intermittent bonding or continuous Welding, as 
required. 
[0089] FIG. 12 shoWs that the thin-sheet pyramidal surface 
slabs provided as continuously molded slabs of planar hex 
agonal pyramids having the same shape are overlapped and 
jointed, With tWo rhombic portions placed opposite to each 
other, so that the space truss structure surface slab assembly 
Will be formed. TWo sets of pyramidal surface slabs 1 and 2 
serve as panel core materials. As described above, the pyra 
midal surface slabs 1 and 2 are each displaced by a half pitch 
P6 and are disposed opposite to each other. This arrangement 
alloWs the apex rhombus 47 of the pyramidal surface slab 1 to 
be located opposite to the nadir rhombus 47' of the other 
pyramidal surface slab 2. The apex rhombus 47 of the other 
pyramidal surface slab 2 is disposed opposite to the nadir 
rhombus 41 of the counterpart pyramidal surface slab 1. This 
is applicable to the case ofthe slope 61. The slopes 61 and 61' 
are formed by a sheet. Thus, their back is formed as a grooved 
space. 
[0090] In FIG. 12, one set consists of tWo pyramidal surface 
slabs, Which are overlapped in mutually opposite positions. 
Each apex and the nadir overlapped thereto are jointed by 
bonding or Welding. The rhombic portions provided as edge 
lines of the overlapped seam are jointed continuously or 




















