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7 Claims. 

This invention relates to metal clad panels 
and more particularly to an improved corner 
reinforced metal clad panel having flange Sec 
tions which are corner reinforced. 

Metal clad panels, comprising a metal sheet 
bonded to a base sheet, may be advantageously 
employed in the manufacture of packing cases, 
shelving, table tops, counters, cabinets and nu 
merous other finished products where strength, 
durability, lightness in weight and attractive ap 
pearance are important requisites. The base 
sheet customarily used comprises a layer, sheet or 
panel of wood, plywood, fiberboard, paperboard, 
wallboard, or other composition material and 
the surfacing metal customarily used comprises 
a sheet or layer of stainless or galvanized steel, 
copper, brass, aluminum, magnesium or other 
Suitable metal. Where the base sheet is relied 
upon to give Substantial added strength to the 
construction, a plywood base sheet, comprising 
a plurality of thin layers of wood cemented to 
gether by a resinous cement, can be advanta 
geously employed. 
As a step in manufacture of a finished product 

from Such metal clad panels, it is often neces 
Sary to form flanges or Side Sections which ex 
tend at a predetermined angle to the main or 
body section of the panel, and to join the ad 
jacent ends of Such flanges to provide a Smooth 
and finished corner. It has heretofore been 
customary to cut out or remove a V-section from 
the corner of both the base sheet and metal 
facing sheet prior to forming of the flanges and 
the shaping thereof at the proper angle to the 
main Section of the panel. 
solder together the adjacent severed ends of the 
metal which form the corner ends of the flanges, 
has produced corners lacking rigidity and 
strength and unsightly in appearance. This 
weakness and lack of strength is in part due to 
blow-holes in the solder caused by gases gene 
rated when the hot solder flowing between the 
corner ends of the metal flanges contacts the 
base sheet and the adhesive which secures the 
base sheet to the metal sheet. 

It is an object of this invention to provide an 
improved metal clad panel having flanged cor 
ners of great strength and rigidity. 
Another object of this invention is to provide 

an improved metal clad panel having a flanged : 
Corner formation wherein the metal sheet is 
unbroken at the corner, and wherein the un 
broken metal corner section is shaped into a re 
inforcing rib to provide a corner construction 
of great strength and rigidity. 

Attempts to later. 
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Other objects and advantages of this inven 
tion will become apparent as the disclosure pro 
ceeds. 
Although the characteristic features of this 

invention will be particularly pointed out in 
the clains appended hereto, the invention itself, 
and the manner in which it may be carried out, 
may be better understood by referring to the 
following description taken in connection with 
the accompanying drawings forming a part here 
of, in which 

Fig. 1 is a perpective view of the base sheet 
used in forming the metal clad panel and which 
may comprise plywood, fiberboard, or other com 
position material; 

Fig. 2 is a perspective view of the metal sheet 
to be applied to the base sheet; 

Fig. 3 is a perspective view of the base sheet 
after the corners thereof have been notched; 

Fig. 4 is a perspective view of the corner notched 
base sheet adhesively secured to the metal sheet, 
leaving the corners of the metal sheet exposed; 

Fig. 5 is a perspective view of the metal clad 
panel showing flange defining grooves cut in the 
base sheet; 

Fig. 6 is an enlarged fragmentary cross-sec 
tional view taken through the metal clad panel 
along line 6-6 of Fig. 5, showing particularly the 
flange defining groove cut in the base Sheet; 

Fig. 7 is an enlarged fragmentary perspective 
view of a corner portion of the metal clad panel 
shown in Fig. 5, this view particularly illustrat 
ing details of the corner formation prior to crimp 
ing the corner section of the metal sheet; 

Fig. 8 is a perspective view of the panel as 
shown in Fig. 5 after the corner sections of the 
metal sheet have been crimped; 

Fig. 9 is an enlarged fragmentary perspective 
view of a corner portion of the panel ShoWn in 

40 Fig. 8: 
Fig. 10 is a perspective view of the metal clad 

panel after the flanges thereof have been shaped 
to the desired contour; 

Fig. 11 is an enlarged fragmentary perspective 
view illustrating the corner formation of the 
flanged panel in greater detail; 

Fig. 12 is an enlarged fragmentary croSS-Sec 
tional view taken through one of the flange Sec 
tions and the base Section of the flanged panel 
shown in Fig. 10, as the same appears when viewed 
along line 2-2 of Fig. 10; 

Fig. 13 is an enlarged fragmentary CrOSS-Sec 
tional view through the corner portion of the 
flanged panel as the same appears when viewed 
along the line 3-3 of Fig. 11, this view par 
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ticularly showing the corner section of the metal 
sheet folded to provide a quadruple ply corner 
reinforcing rib; 

Fig. 14 is a perspective view of a metal clad 
panel comprising a base sheet and attached metal 
sheet in which the base sheet is provided with 
flange defining grooves prior to notching out the 
corners of the base sheet; 

Fig. 15 shows the panel illustrated in Fig. 14 
at a further stage of manufacture and in which 
the base sheet has four flange defining grooves 
cut therein and the Wedge shaped corner sec 
tions removed therefrom, the facing metal re 
maining uncut and not weakened; 

Fig. 16 is an enlarged fragmentary top plan 
view of the notched panel illustrated in Fig. 15, 
this view showing the corner formation of the 
panel in greater detail prior to shaping the 
flanges thereof; 

Fig. 17 is an enlarged edge view of the corner 
of the panel as it appears when viewed along 
line T-T of Fig. 16; 

Fig. 18 is a perspective view of the panel hav 
ing the flanges shaped to extend at an angle 
of about 45° to the facing section; 

Fig. 19 is an enlarged fragmentary perspective 
View particularly illustrating the corner forma 
tion of the flanged panel shown in Fig. 18; and 

Fig. 20 is a cross sectional view of the flanged 
panel as it appears when viewed along line 29-20 
of Fig. 18. 

Similar reference characters refer to Similar 
parts throughout the several views of the draw 
ings and specification. 
In accordance with this invention, the metal 

clad panel is formed from a base sheet up having 
a metal sheet m firmly and permanently cement 
ed to one side thereof. The base sheet D as 
shown in Fig. 1 may be advantageously formed 
from a plurality of Superimposed thin layers of 
wood or veneer, which are firmly bonded by a 
Suitable cement. A base sheet up formed of ply 
Wood can be made So as to possess great strength 
when the Wood or veneer layers are cemented 
together by phenolic and urea compounds and 
then Subjected to heavy pressure and substantial 
heat. Such plywood sheets and their method of 
manufacture are well-known in the art. It is un 
derstood, however, that the metal surfacing sheet 
m as shown in Fig. 2 may be applied to a base 
sheet formed from other fibrous sheet materials, 
it being appreciated that a base sheet is selected 
Which would best serve the purpose for which 
the final product is to be used. For example, 
where a panel is to be formed which possesses 
high heat or high sound dampening or insulating 
qualities, a suitable fiber board or fiber base sheet 
may be used, but where great strength and rigid 
ity is required, a plywood base sheet is preferably 
USed. Therefore, it is understood that the Words 
base sheet as used herein is intended to broadly 
refer to laminated plywood, fiberboard, paper 
board, wood, or any other relatively firm sheet 
ing material adapted for the purpose for which 
the final product is to be used. as 
This invention more particularly relates to the 

construction and formation of fanges and cor 
ners on metal clad blanks providing a panel 
having flanges or side Wall sections extending 
at an angle to the main section of the panel, 
and to the construction and formation of the 
corners of the panel. 
There is shown in Fig. 10 of the drawings a 

metal clad panel wherein the flanges thereof 
extend at an angle of approximately 90 to the 
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4. 
facing section thereof, and Fig. 18 illustrates an 
other type of metal clad panel in which the 
flange sections extend at an angle of approxi 
nately 45° to the facing section thereof. 
In One method of assembly the corners of the 

base sheet u) are notched or cut out as at 2, shown 
in Fig. 3, before the base sheet is cemented or 
Secured to the metal sheet n2. The V-shaped 
Corner notch is so formed and shaped so that 
When the flanges of the metal clad panel are 
formed a Snooth and finished corner construc 
tion is produced. For example, when the fin 
ished flanges are to extend at an angle of sub 
Stantially 90° to the facing section of the panel, 
the apex of the corner notch, as shown in Fig. 3, 
has approximately a 90° angle, and the corner 
ends 3 and 4 of the base sheet are cut on a 
bevel approximately 45° as shown more particu 
larly in Fig. 7. When the metal sheet n has been 
Secured to the corner notched base sheet up as by 
Suitable adhesive g, the corner section m' of the 
metal Sheet m is exposed, as shown in Figs. 5 and 
7. Grooves 5 and grooves 6 generally V-shaped 
in cross-section are cut in the base sheet, as 
ShOWn in Fig. 5, the adjacent ends of the grooves 
5 and 6 intersecting or meeting at the apex of 
the corner notch 2 cut in the base sheet. The 
panel thus formed is defined by a facing section 

and flange or side wall sections 9 and it, the 
ends 3 of the flange section 9 and the ends 4 
of the flange section f being beveled so that 
these adjacent ends are substantially parallel 
when the flanges have been fully formed. 
Where the flanges of the panel to be formed 

are to extend at an angle of approximately 90° 
to the facing section f, the corners of the metal 
Sheet m may be beveled off, as at , prior to at 
tachment of the metal sheet m to the base sheet 
U, So that when the flanged panel has been coin 
pleted as shown in Fig. 11, no sharp corners of 
metal project beyond the adjacent flanged edges 
of the base sheet. 
In the next operation, as shown in Figs. 8 and 

9, the corners of the metal sheet are crimped on 
a metal die so that the desired rib forming folds 
Will be formed in the corner metal. As shown 
more particularly in Fig. 9, the medial crimp line 

is formed in the corner metal, and a pair of 
intermediate crimp lines 8 are also formed in the 
Corner metal, dividing the corner metal into a 
pair of intermediate triangular segments 7 and 
a pair of Spaced triangular segments 8', which are 
later to be folded together in overlap or accor 
dion relationship to provide the quadruple-ply 
corner-reinforcing rib shown in Fig. 11. Such a 
quadruple ply corner reinforcing rib can ad 
Vantageously be formed where the flange sections 
of the finished panel are to extend at right angles 
to the facing Section thereof. It will be appre 
ciated, however, that where the flanges are to 
extend at an angle of approximately 45° to the 
facing Section, the corner rib may be formed as 
a double ply construction requiring only the for 
nation of a medial fold line 7 in the corner metal 
as shown in Fig. 16. It will be further appre 
ciated that the corner metal may be folded to 
provide a six ply reinforcing rib by the provision 
of the necessary number of fold lines in the 
corner metal. It is generally desirable to provide 
a Sufficient number of folds in the corner metal 
So that the reinforcing rib as formed Will not ex 
tend inwardly beyond the plane of the inside 
face of the base sheet of the finished flanges. 

Suitable holes or apertures 20 may be punched 
in the flanged sections 9 and C of the panel 
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shown in Fig. 8 at the same time that the corner 
metal crimping operation is performed. The 
holes 20 may be punched any convenient desired 
distance apart to provide means for securing ad 
jacent panels together, or for Such other purposes 
as fabrication of the flanged panel into the final 
product may require, 

In a Subsequent operation, the fiat panel as 

5 

shown in Fig. 8 is placed in a forming press and 
the flanged sections are bent to the desired angle 
with respect to the facing section it, as shown 
in Fig. 10. The press used for this purpose is 
equipped with a shaping mandrel or die, which 
bends and shapes the metal parts of the flanges. 
Due to the line folds 7 and 8 in the corner metal, 
the corner metal will normally fold into the form 
of a rib, as illustrated in Figs. 11 and 13, and so 
that the intermediate triangular segments T' will 
tightly overlap one another and the spaced tri 
angular segment 8' will tightly overlap the ad 
jacent faces of the intermediate triangular Seg 
ments 7. The spaced triangular segments 8' will 
also Snugly overlap the adjacent beveled ends 3 
and 4 of the flange sections 9 and to of the base 
Sheet, thus forming a quadruple ply metal rein- : 
forcing rib snugly wedged between the beveled 
ends 3 and 4 of the flanged sections 9 and O of 
the base sheet. The accordion folding of the tri 
angular segments 7 and 8' may be positively as 
sured by the provision of knives at the corners 
of the mandrel to facilitate the folding operation. 
Such means are usually not needed in the forma 
tion of a double ply rib, but may be used con 
veniently in cases where a 4-ply or 6-ply corner 
reinforcing rib is to be formed. The plies of the : 
reinforcing rib may, if desired, be further 
strengthened by the application of welding or 
Soldering metal to the Outer corner as at 2, or 
to the inner corner as at 22 as illustrated more 
particularly in Fig. 13. The outer corner may 
then be burnished or ground to give the corner 
a Smooth and finished appearance. 
There is shown in FigS. 14 to 17 inclusive, a 

somewhat modified series of steps which may be 
used in the formation of a flanged metal clad 
panel. In the construction here shown the metal 
clad sheet n2 is first attached to the base Sheet D. 
The grooves 5 and 6 are then cut in the base 

, sheet, as shown in Fig. 14, So that the flange 
forming sections 9 and 0 of the base sheet up. 
are substantially severed from the main section 

of the base sheet by the grooves 5 and 6. The 
grooves 5 and 6 may be cut by a grooving Wheel, 
and extend to meet at a corner intersection 
point f2. If a grooving wheel is used, the ends 
5' and 6 of the grooves 5 and 6 may extend slight 
ly beyond the intersection point 2 to make sure 
that the fibrous sheet up is fully cut through at 
the intersection point f2, thus avoiding the neces 
sity of chiseling out any remaining fibrous ma-...' 
terial at the intersection point 2. 
In the next operation, V-shaped segments, as 

shown in Fig. 15, are cut out from the base sheet 
u) at the corners thereof, the apex of the triangu 
lar cut out being positioned adjacent at the in 
tersection point 2. The triangular shaped seg 
ments may be cut from the corners of the base 
sheet by an automatic machine of improved de 
sign. The shape of the triangular cut-out should 
be such that the adjacent flanged ends 3 and 4 
of the fibrous sheet up, will meet to form a mitered 
joint when the fanges of the panel are bent to 
the desired shape. It will be noted by referring 
more particularly to Figs. 3, 4, 15 and 17 that the 
flange ends 3 and 4 are cut on a bias to insure 
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6 
a finished mitered joint when the flanges are 
formed. 
The Corners m' of the metal sheet may be 

Crimped on a suitable die at the same time and 
On the same machine which cuts the notches 2 in 
the corners of base sheet up. In cases where the 
iiange sections 9 and 0 are to extend at an 
angle of approximately 45, more or less, with 
respect to main or face section i?, only a single 
medial fold line 7 need be formed in the corner 
metal. The medial fold line divides the ex 
posed Corner metal into two similar triangular 
shaped segments . 
When the corner-notched metal clad panel as 

illustrated in Fig. 15 is placed in a forming press, 
the forming die shapes the flange sections 9 and 
0 into the desired flanged position and the paired 

triangular segments of the corner metal will 
naturally fold together into parallel relationship 
and become tightly wedged between the adjacent 
ends 3 and 4 of the flange sections 9 and 0 of the 
base sheet. Thus it will be noted that the rein 
forcing rib is formed from the excess corner 
metal when the flange sections are bent into posi 
tion. The metal rib formations greatly strength 
ens and reinforces the corners of the finished 
panel. The corners of the flanged panel may be 
further strengthened by seam welding or solder 
ing the exposed outer corner 2 of the metal or 
the inner edge 22 of the rib, and when the metal 
Corner is then burnished or ground it presents a 
Smooth and finished appearance with no corner 
Sean Visible. 
Improved metal clad flanged panels formed as 

above described may be manufactured at rela 
tively low cost and at a high production rate. 
Base sheets and metal sheets composed of selected 
materials may be assembled and cut to provide 
a metal clad panel of any desired size and form. 
The corners of the base sheet may be miter cut 
so that the corner ends 3 and 4 correspond to 
the angularity at which the finished flanges of 
the panel are to extend. The V-shaped grooves 
5 and 6 are cut so as to substantially severe the 
fibrous base sheet u) and are located so as to 
form flanges 9 and 9 of the desired width. The 
V-shaped grooves 5 and 6 should have a base 
width sufficient to permit formation of flanges of 
the desired angularity when the finished flanged 
panel is formed. A slow drying bonding cement 
may be forced into the grooves 5 and 6, and also 
deposited between the adjacent free ends 3 and 4 
of the flange sections 9 and 0 of the base sheet, 
thereby firmly bonding together the flange sec 
tions 9 and 9 to the main section of the base 
sheet, and the adjacent flange ends 3 and 4 to the 
intertwined metal rib. 

It will be noted that the metal sheet presents 
unbroken corner sections tightly wedged between 
the flange ends 3 and 4. The double ply metal 
ribs formed by the accordion folded triangular 
Segments may be soldered or Sean Welded to 
gether at 2 f or 22 to provide a corner construc 
tion of great strength and rigidity. After weld 
ing or soldering, the exterior metal Surface of the 
corner may be burnished or ground to give the 
corner a finished appearance. The panel as thus 
constructed possesses great strength, and the 
corners possess special strength and resistance to 
strains and blows. 

It will be appreciated that the fianges of the 
panel may be made of any desired width, and may 
be formed to extend at any desired angle with re 
spect to the main section of the panel. It is 
therefore understood that this invention is not 
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limited to panels having flanges of any particular 
width, or flanges extending at any particular 
angle to the main section of the panel. 

Flanged metal clad panels may be used in the 
manufacture of finished products where extra, 
strong corners of neat and finished appearance 
are required. By constructing the flanged metal 
clad panels in accordance with the teachings of 
this invention, a flanged panel is provided of un 
usual strength and rigidity, adapted to meet all 
requirements, and which can be manufactured at 
relatively low cost. 

It is understood that the improved metal clad 
panel above described finds use and application in 
the manufacture of numerous useful products, 
such as advertising signs, packing cases and 
boxes, table tops, restaurant counters, wall panels, 
cupboards, desks, cabinets, and generally in the 
field of furniture, fixtures, building interiors, and 
transportation conveyances. It is, therefore, un 
derstood that various modes and methods of ap 
plying the principles of this invention may be 
employed, change being made in regard to details 
required by the particular application, and that 
changes and modifications in the form, construc 
tion and arrangement and combination of the 
several parts may be made and substituted for 
those herein shown and described without depart 
ing from the broad principles of this invention. 
What is claimed is: 
1. An improved metal clad panel formed from 

a base sheet and a metal facing sheet bonded 
thereto, said base sheet having a main section 
and two or more flange Sections whose adjacent 
ends substantially meet to form a corner, said 
metal sheet having an unbroken corner section, 
said unbroken corner being formed into a rein 
forcing rib extending between the adjacent ends 
of the flange Sections of the base sheet. 

2. An improved metal clad panel formed from 
a fibrous base sheet cemented to a pliable metal 
sheet, cut lines in said fibrous sheet defining a 
main section and a pair of flange sections, said 
metal sheet having an unbroken corner portion 
crimped into a rib formation extending between 
the adjacent ends of the flange sections of the 
base sheet. 

3. An improved metal clad panel comprising a 
plywood base sheet and a flexible metal facing 
sheet bonded thereto, Said base sheet having a 
main section and a plurality of flange sections ex 
tending at an angle to said main section, said 
flange sections having free ends which form the 
corners of the base sheet, said metal sheet hav 
ing an unbroken Corner portion adjacent each 
corner of the base sheet, each of said metal cor 
ner portions being crimped to provide a reinforc 
ing rib extending between the adjacent ends of 
the flange Sections of the base sheet. 

4. An improved metal clad panel comprising a 
plywood base sheet cemented to a pliable metal 
facing sheet, cut lines in said fibrous sheet defin 
ing a main Section and a plurality of flange sec 
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tions, said metal sheet having an unbroken cor 
ner portion adjacent the adjacent ends of each 
pair of flange sections, each of said metal corner 
portions being crimped to provide a plural-ply 
reinforcing rib extending between the paired ends 
of the adjacent flange Sections of the base sheet. 

5. An improved metal clad panel comprising 
a flexible metal facing sheet bonded to a base 
sheet formed of fibrous material, said base sheet 
having a main Section and a plurality of flange 
Sections extending at an angle to said main sec 
tion, said flange sections having the adjacent ends 
thereof Spaced to provide a corner seam, said 
metal sheet having a corner portion adjacent 
each of Said Seams, each of said metal corner 
portions being crimped to provide a plural ply re 
inforcing rib extending into the adjacent seam 
defined by the adjacent ends of the flange sec 
tions, and a seam of welding or soldering metal 
applied to the metal corner forming ribs. 

6. An improved metal clad panel comprising a 
fibrous base sheet cemented to a metal facing 
sheet, cut lines in said base sheet defining a main 
Section and a plurality of flange sections, said 
metal sheet having an unbroken corner portion 
adjacent the adjacent ends of each pair of flange 
Sections, each of said metal corner portions being 
Crimped to provide an accordion folded plural ply 
reinforcing rib extending between the paired ends 
of the adjacent flange sections of the base sheet, 
and a Seam of bonding metal applied to the ex 
terior Surface of said corner forming ribs. 

7. An improved metal clad panel comprising 
a plywood base sheet cemented to a metal sheet, 
Said panel presenting a main section and flange 
Sections extending at an angle to said main sec 
tion, Said base sheet having notched out corners 
and cut lines substantially severing the flange 
Sections thereof from each other and from the 
main Section of the base sheet, said metal sheet 
being Substantially unbroken at the corners, each 
corner of said metal sheet being formed into a 
plural ply reinforcing rib extending between the 
adjacent ends of adjacent flanges of the base 
sheet. 

GLENN H. NORQUIST. 
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