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11 Claims.

The invention relates to metallic structural
panels.
One cbject of the invention is to provzde 3

structural pane! which comprises a thin metal .

skin-forming sheet and expanded metal Raving

cutstruck portions serving as frame-members for
stiffening the panel for carrying transverse loads
and resisting transverse bending. '

Another object of the invention 'is to provide
a panel of this type which has @ high sirength-
weight ratio against transverse bending.

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

The invention consists in the several novel
features which are hereinafter set forth and are
more particularly deﬂned by claims at the con-
clusion hereof,

In the drawings: Fig. 1 is a side elevation of &
ranel embodying the invention. Fig, 2 is an end
view. Fig. 3 is a section on an enlarged scale
taken con line 8—8 of Fig. 1. Fig. 4 is a perspec-
tive of 2 portion of the panel. Fig. 5 is a per-
spective of one of the cap-plates at the corners
of the border. Pig. 6 is a perspective of one of
the cap-plates used at the intersections of the
rows of V-shaped outstruck portions of the ex-
panded metal. Fig. 7 is & 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.

The 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 {0 of thin metal for
forming an outer covering or skin and fattened
dismond-mesh expanded metal {2 which is spot-
welded to the inner face of the sheet at a suf-
ficient number of points to support the sheet
against transverse flexure. The expanded metal
comprises bonds {4 and strands (5. In practice,
substantially all of the bonds may be. spoi-
welded, ss at 18, to the sheet but in some in-
stances the welds may be more widely spaced
apart. Before being welded to the sheet, the
- expanded metal is flattened so that at least one
of its faces will fit against the inner face of the
sheet {0. 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 18 which project outwardly beyond the
margins of the expanded metal {2. Each border-
‘strip -comprises a flange {8 around which the
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margin of ‘the sheet (0 is lapped, as at I9 to
form a finished rim for the panel. Sheet {0 and
flange 18 are spot-welded together, as at 20.
Each bovder-strip 18 also comprises a .trans-
versely extending or right-angled flange 21 snd
an inclined flange 22 which extends inwardly
from the inner edge of flanges 2! and is inclined
inwardly toward the sheet i8. The marginal
portions of the expanded metal {2 are bent
transversely and obliguely away from sheet 10 to
underlie the flanges 22 of the strips {7 and are
spot-welded fo- the inner face of said flanges.
These marginal portions of the expanded metal
support the inner edges of the border-strips and
reinforce them ¢o render the border of the panel
rigid in substantially all directions. Corner-
plates or gussets 25 are welded io 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 flanges 22, a triangular member
282, and an inturned flange 27 extending diag-
onally across a corner of the panel transversely
inward. This exemplifies a panel comprising a

.skin-forming sheet and expanded metal bonded
“together and & border-construction which stiffens

the panel and renders it transversely and longi-
tudinaily rigid. The panel may be flat or may
ke of arcuate contour, as illustrated in Fig. 2.

In practice it has heen found that a panel
composed of a sheet 007’ in thickness and dia-~
mond-mesh expanded metal with o long axis of
3.25"" and g short axis 1.56’’ and the strands ap-
proximately 050’ in.thickness without regard
to the reinforcement of the border have greater
transverse strength than aluminum .032"’ in
thickness and that the weight of the composite
structure will be no greater than that of the
aluminum. 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-
mations of the expanded metal 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

&5

strength-welght ratio.  The invention also ex-
emplifies a frame-like reinforcement for the panel

bwhich compnses 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 which can be advantageously used
as a. part of an airplane structure or fusetage
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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strands of the latter may be welded, as at 200,
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 panel is inuise.

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,
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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 10 it is
bent to form a longitudinal row of V-shaped
or arched portions 30 which extend transversely

away from the sheet 10 and rows of V-shaped’

or arched portions 31 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:

31 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 38, 31 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 342, 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

by.a cap-plate 31 which comprises a V-shaped
member 38 conforming to one face of the ridee-
strip, an inclined flange 39 conforming ‘to the
flange 22 of the border-strips (71 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, 31
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, 31 of the expanded metal
and plates 34, 87 are welded to strips 32, 33.
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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, g 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 grea

of the expanded metal, the expanded metal hav-
ing a row of integral substantially V-shaped por-
tions extending away from the sheet, and g, strip
substantially V-shaped .in cross-section bonded
to and rigidly connecting the-apices of the arched
portions. T

3. A structural panel comprising flattened ex-
panded metal, & thin skin-férming 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 pamnel 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
igtegral 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, & thin skin-form-
ing sheet of metal honded at points distributed

“throughout the area of the expanded metal, a

border comprising & 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
10 by folding the flange (9 of the sheet over
‘the flanges 18 of the border-strips and the ex-
panded metal is spot-welded, preferably at the
bonds, to. the--sheet 10. Adjacent the rows of
V-shaped portions of the expanded metal the
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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. ; :

7. A structural panel comprising flattened ex-
panded metal, a thin skin-forming sheet of metal
bonded at points distributed throughout the ares,
of the expanded metal, and g 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, & thin skin-forming sheet of metal
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 g strip having 2 flange extending
transversely away from the sheet and a flange
around which the margin of the sheet is folded,
the margin of the ezpanded metal extending
away from the sheet and being bonded to the
strip along a line spaced from the sheet.

9. A siructural panel comprising flattened ex-
panded metal, & thin skin-forming sheet of metal
bonded at points distributed throughout the area
of the expanded metal, a border of metal ex-
tending around and secured to the margin of the
sheet and comprising o filange extending trans-
versely away from the sheet and an infurned
flange, the margin of the expanded metal being
bonded to the inner face of the inturned flange
along g line spaced from the sheet,

10. A structural panel comprising fattened ex-
panded metal, 2 thin skin-forming sheet of metal
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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 com-
prising a flange extending transversely away from
the sheet, -the expanded metal having rows of
arched portions between the horder and ridge-
strips bonded to the arched portions, and to the
border,

11, 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 flange 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 porticns,
plates bonded $o the strips at the intersection
of the rows, and plates bonded to the strips and
to the border. )
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