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UNITED STATES PATENT office 
2,361,620 

STEEDCTURAE, FANEEL 
Genºa&ola "ET. Gerriach, Peter Atºtxnaia, armad: Alfredi S. 

' Kos, Detroit, Rica., assiggiors, by Enesine as 
sigaments, to Consolidated Vuittee Aircraft Cor 
p02ation, a corporation of Begaya,3e 

Application. Susiy 21, 1941, Sesia No. 463,336 
Cas. ( 189-34) 

The invention relates to metallic structurai 
panals. 
One object of the invention is to provide a 

Structural panel which comprises a thin metal 
skin-forming sheet and expanded metal having. 
outstruck portions serving as frame-members for 
stiffening the panel for carrying transverse loads 
and resisting transverse bending. 
Another orject of the invention is to provide 

a panel of this type which has a high strength 
weight ratio against transverse bending. 

Other objects of the invention will appear 
from the following detailed description. 

he invention consists in the several novel 
features which are hereinafter set forth and are 
Yaore particularly defined by claims at the con 
clusion hereof. 

in the drawings: Fig. 1 is a side elevation of a 
pael embodying the invention. Sig. 2 is an end 
View. Fig. 3 is a section on an enlarged scale 
taken C2 line 8-3 of Fig. 1. Fig. 4 is a perspec 
tive of a portion of the panel. Fig. 5 is a per 
Spective of one of the cap-plates at the corners 
of the border. Fig. 6 is a perspective of one of 
the cap-plates used at the intersections of the 
rows of W-shaped outstruck portions of the ex 
panded metal. Fig. 7 is a perspective of one of 
the cap-plates between the ridge-strips and the 
border-strips. Fig. 8 is a perspective of one of 
the strips on the arched portions of the expanded 
metal. Fig. 9 is an enlarged fragmentary side 
elevation of the panel with some parts in dotted 
lines to show the structure underneath. 

she invention is exemplified in a rectangular 
panel which is adapted to be used as a part of 
the fuselage of an airplane. The panel is built 
up primarily of a sheet e of thin metal for 
forming an outer covering or skin and flattened 
diamond-nesh expanded metal 2 which is spot 
Wedded to the inner face of the sheet at a suf 
ficient nuanoer of points to support the sheet, 
against transverse flexure. The expanded metal 
comprises bonds 6 and strands 5. In practice, 
substantially aii of the bonds may he spot 
Welded, as at 36, to the sheet but in some in 
stances the Welds may be more widely spaced 
apart. Sefore being welded to the sheet, the 
expanded fetal is flattened so that at least one 
of its faces will fit against the inner face of the 
sheet 9. A border for reinforcing the edges of 
the panel comprises strips 7 of thin sheet-metal 
which are spot-welded to the margins of the 
sheet - which project outwardly beyond the 
margins of the expanded metal 2. Each border 
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margin of the sheet 6 is lapped, as at 9, to 
forin a finished rim for the panel. Sheet () and 
flange 8 are spot-weided together, as at 29. 
Each border-strip 8 also comprises a trans 
versely extending or right-angled flange 2f andi 
an inclined flange 22 which extends inwardly 
from the inner edge of fanges 2 and is inclined 
inwardly toward the sheet 9. The marginal 
portions of the expanded metal 2 are bent 
transversely and obliquely away from sheet to 
underlie the fianges 22 of the strips and are 
spot-welded to the inner face of said flanges. 
These marginal portions of the expanded metal 
support the inner edges of the border-strips and 
reinforce them to render the border of the panel 
rigid in substantially a directions. Corner 
plates or gussets 25 are welded to the outer in 
clined face of the flanges 22 at the meeting cor 
ners of the border-strips. Each plate 25 com 
prises inclined flanges 26, fitting the adjacent 
inner faces of fanges 22, a triangular member 
25, and an inturned flange 2 extending diag 
onally across a corner of the panel transversely 
in Ward. This exemplifies a panel comprising a 
skin-forming sheet and expanded metal bonded 
together and a border-construction which stiffens 
the panel and renders it transversey and longi 
tudinally rigid. The panel may be flat or may 
be of arcuate contour, as illustrated in Fig. 2. 

in practice it has been found that a panel 
composed of a sheet .007’’ in thickness and dia 
nond-nesh expanded metal with a long axis of 
3.25’’ and a short akis ii.56” and the strands ap 
proximately .050' in thickness without regard 
to the reinforcernent of the border have greater 
transverse strength than aluminuin .032' in 
thickness and that the weight of the composite 
Structure will be no greater than that of the 
aluminun). It is advantageous to use ferrous 
metal on account of its low cost. The bonding 
of the expanded metal to the border makes it 
possible to produce a marginally rigid panel with 
a thin skin-forming sheet reinforced by the 
expanded metal. The stiffening border, defor 
nations of the expanded netal and the strips 
When bonded together function as framing which 
also has a high strength-weight ratio. 
The invention exemplifies a metal panel which 

comprises a skin-forming sheet, expanded metal 
bonded to the sheet, and a border composed of 
strips bonded to the expanded metal and to 
the sheet, which results in a panel with a high 
strength-weight ratio. The invention also ex 
emplifles a frame-like reinforcement for the panel 

Strip comprises a flange 8 around which the 55 which comprises arched integral portions of the 
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expanded metal and rigidly connected by ridge 
strips which function as frame-members for pro 
viding the required strength for various loads 
and stresses. The strips forming the frame 
members of the border can be formed of rela 
tively thin sheet metal. The invention also pro 
vides a panel vhich. can be advantageously lised 
as a part of an airplane structure or fuselage 
with an advantageous strength-Weight ratio over 
the aluminum skin and frame-members now gen 
erally used in said structures. 

In many instances the panel is subjected to 
loadings which result in shear and torsional 
stresses as, for example, in an airplane fuselage, 
and it is necessary to support the skin by frame 
members. The invention provides ribbing or 
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frame-members which comprise rows of V-shaped 
or arched portions of the expanded metal. These 
rows extend crosswise of one another or longi 
tudinally and transversely of the panel and are 
sufficient in number to stiffen the panel through 
out its area, within the border. Before the ex 
panded metal 2' is bonded to the sheet 0 it is 
bent to form a longitudinal row of V-Shaped 
or arched portions 30 which extend transversely 
away from the sheet to and rows of V-shaped 
or arched portions 3 which extend croSSwise of 
the longitudinal row of V-shaped portions 30. 
Longitudinally extending strips 32, which are V 
shaped in cross-section fit over the apices of the 
V-shaped portions 30 between the crosswise rows' 
3 and the border-strips, are spot-welded there 
to, and form rigid strips which connect series of 
said V-shaped portions 30 in the longitudinal 
row.' Similarly V-shaped strips 33 extend over, 
are spot-welded to, and form ridge-strips which 
rigidly connect the series of the apices of the 
V-shaped portions 3 in the transverse rows be 
tween the border and the longitudinal row of 
V-shaped portions 30. At the intersections of 
the longitudinal and crosswise rows of the V 
shaped portions 30, 3f a cap-plate 34 is spot 
welded to the adjacent ends of the ridge-strips 
32 and 33 to rigidly connect said strips at the 
intersections of the rows. The cap-plate 34 com 
prises four memberS 34º, V-Shaped in croSS-Sec 
tion to conform to the V-shaped faces of the 
strips 32 and 33. The ends of the ridge-strips 
32 and 33 are each rigidly connected to the border 
byw a cap-plate 37 - which comprises a V-shaped 
member 38 conforming to one face of the ridge 
strip, an inclined flange 39 conforming to the 
flange 22 of the border-strips f, and transverse 
flanges 40. The flanges 39 are spot-welded to 
flanges 22 and the V-shaped member 38 is spot 
welded to the apices of the V-shaped portions 
in the expanded metal. 

In fabricating the panel the expanded metal, 
after it has been flattened, is bent in suitable 
dies to form rows of V-shaped portions 30, 3 
and its marginal portions 23 are also bent, be 
fore any of the parts are welded thereto. The 
ridge-strips 32, 33 are next welded to the V 
shaped portions 30, 3 of the expanded metal 
and plates 34, 37 are welded to strips. 32, 33. 
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2,361,620 
stran?is of the latter may be welded, as at 20. 
All parts of the panel will then be rigidly con 
nected to form a panel of a high strength-Weight 
ratio and adapted for transverse and longitudinal 
loading and for resisting torsional and shear 
stresses when the panelis in use. 
The invention is not to be understood as re 

stricted to the details set forth, since these may 
be modified within the scope of the appended 
claims, without departing from the Spirit and 
Scope of the invention. 
Having thus described the invention, what we 

claim as new and desire to secure by Letters 
Patent is: 

1. A structural panel comprising flattened ex 
panded metal, a thin skin-forming sheet of metal 
bonded at points distributed throughout the area 
of the expanded metal, the expanded metal hav 
ing a row of integral arched portions extending 
away from the sheet, and a strip of metal bonded 
to and connecting the arched portions. 

2. A structural panel comprising flattened ex 
panded metal, a thin skin-forming sheet of metal 
bonded at points distributed throughout the area 
of the expanded metal, the expanded metal hav 
ing a roW of integral substantially V-shaped por 
tions extending away from the sheet, and a strip 
substantially V-shaped in cross-section bonded 
to and rigidly connecting the apices of the arched 
pOrtiOS. 

3. A structural panel comprising flattened ex 
panded metal, a thin skin-fibrming sheet of metal 
bonded at points distributed throughout the area, 
of the expanded metal, the expanded metal hav 
ing rows extending crosswise of one another of 
integral arched portions extending away from the 
sheet, and strips bonded to and rigidly connecting 
the apices of the arched portions in the rows 
respectively. 

4. A structural panel comprising flattened ex 
panded metal, a thin skin-forming sheet of metal 
bonded at points distributed throughout the area 
of the expanded metal, the expanded metal hav 
ing rows" extending crosswise of One another of 
integral arched portions extending away from 
the sheet, strips bonded to and rigidly connecting 
the apices. Of the arched portions of the rows, 
respectively, and plates at and bonded to the 
strips at the intersections of the rows. 

5. A structural panel Comprising flattened ex 
panded diamond-mesh metal, a thin skin-form 
ing sheet of metal bonded at points distributed 
throughout the area of the expanded metal, a 
border comprising a strip of metal, the expanded 
metal having rows of integral arched portions 
extending away from the sheet and between the 
border, and strips of metal bonded to and rig 
idly connecting the apices of the arched portions, 
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Next, the bent portions 23 at the margins of 
the expanded metal are welded to the flanges 22 
and the corner-plates 25. The expanded metal 
and border-strips are assembled with the sheet 
0 by folding the flange 9 of the sheet over 

the flanges 8 of the border-strips and the ex 
panded metal is spot-welded, preferably at the 
bonds, to the -sheet O. Adjacent the rows of 
V-shaped portions of the expanded metal the 75 

and Secured to the border. 
6. A structural panel comprising flattened ex 

panded metal, a thin skin-forming sheet of metal 
bonded to and throughout the area of the ex 
panded metal, and a border of metal extending 
transversely away from the sheet, the marginal 
portion of the expanded metal extending trans 
versely away from the sheet and being bonded 
to the border along a line spaced transversely 
from the sheet. i 

7. A structural panel comprising flattened ex 
panded metal, a thin skin-forming sheet of metal 
bonded at points distributed throughout the area 
of the expanded metal, and a border-strip of 
metal having a flange extending transversely 
away from the sheet, the marginal portion of 
the expanded metal extending transversely away 
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from the sheet and being bonded to the flange 
of the border-strip, along a line spaced trans 
versely from the sheet, 

8. A structural panel comprising flattened ex 
panded metal, a thin skin-forming sheet of metai 
bonded at points distributed throughout the area, 
of the expanded metal, and a border of metal 
extending around the margin of the sheet and 
comprising a strip having a fange extending 
transversely away from the sheet and a fange 
around which the margin of the sheet is folded, 
the margin. Of the expanded metal extending 
a Way from the sheet and being bonded to the 
strip along a line spaced from the sheet. . 

9. A. Structural panel comprising fattened eK 
panded metal, a thin skin-forming sheet of metal 
bonded at points distributed throughout the area 
of the expanded metail, a border of metal ex 
tending around and Secured to the margin of the 
sheet and comprising a fiange extending trans 
versely away from the sheet and an inturned 
flange, the margin of the expanded neta being 
bonded to the inner face of the inturned fange 
along a line spaced from the sheet. 

10. A structural panel coprising attered ex 
panded neta, a thin skin-forning sheet of Eneta 
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bonded at points distributed throughout the area 
of the expanded metal, a border extending around 
and secured to the margin of the sheet and con 
prising a flange extending transversely away from 
the sheet, the expanded metal having rows of 
arched portions between the border and ridge 
strips bonded to the arched portions, and to the 
bOrde. 
1. A structural panel comprising flattened ex 

panded metal, a thin skin-forming sheet of metal 
bonded at points distributed throughout the area 
of the expanded metal, and a border of metal 
having a fiange extending transversely away from 
the sheet, the marginal portion of the expanded 
metal extending transversely away from the sheet 
and being bonded to the border-member, the 
expanded metal having rows extending croSSwise 
of one another of arched portions extending aWay 
from the sheet, strips bonded to arched portions, 
plates bonded to the strips at the interSection 
of the rows, and plates bonded to the strips and 
to the border. 
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