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METHOD OF JOINING THE EDGE PORTIONS OF 
TWO SHEETS 

The present invention relates to a method of joining 
the edge portions of two sheets without using supple 
mentary means such as mechanical fasteners, metal-to 
metal adhesives or welding techniques. 
Sheet metal members are often joined by a lock joint 

which is produced by folding an edge portion of one 
member back over an edge portion of the other mem 
ber. Examples of combinations of such sheet metal 
members are, in an automotive vehicle, inner and outer 
wall members of a door structure, a front fender and a 
front fender supporting hood, and an outer wall mem 
ber and an associated reinforcing member of a trunk 
structure. 

To assemble these sheet metal members by folding as 
mentioned above, it is a common practice to have one 
of the sheet metal members superimposed on the other 
and fold an edge portion of the former back over on 
edge portion of the latter so that the edge portions of 
the two members are in close contact with each other. 
In order that two sheet metal members combined in 
this manner are prevented from being displaced rela 
tive to each other from their initially ?xed positions, it 
is important that the sheet metal member held by the 
folded sheet metal member be suf?ciently tightly held 
by the folded member so that no gap exists between the 
edge of the edge portion of the former and the folded 
over end of the latter. Since, however, the dimensional 
accuracy usually varies from one sheet metal member 
to another where the sheet metal members are manu 
factured on a large-scale commercial basis, and for the 
purpose of achieving satisfactory productivity in the as 
sembly of sheet metal members as in the automotive 
industry, it is practically impossible to achieve a gap 
free fit between sheet metal members which are com 
bined by the prior art folding process. To prevent rela 
tive displacement between joined sheet metal mem 
bers, the sheet metal members may be subjected to ad 
ditional processing such as, for example, spot-welding 
or bonding with a metal-to-metal adhesive during the 
assembly operation to provide reinforcement for the 
lock joint produced in the assembled structure. If, how 
ever, the sheet metal members are spot-welded when 
they are being joined together, the members tend to be 
distorted, and additional operations and equipment are 
necessitated to remedy the distortion of the members 
combined; especially with members which are oriented 
outwardly in working positions in a ?nal product such 
as an automotive vehicle. To constantly achieve accu 
racy in spot-welding operations of a great of work 
pieces, sustained maintenance and servicing efforts are 
indispensable of jigs used for the spot-welding opera 
tions. If, on the other hand. a metal-to-metal adhesive 
is used to reinforce the lock joint between the sheet 
metal members, it becomes difficult to maintain the ini 
tially ?xed relative positions of the joined members 
throughout the succeeding steps of the assembly opera 
tion during which the adhesive applied to the members 
remains wet. Sheet metal members joined together 
using a metal-to-metal adhesive are thus still subject to 
relative displacement until they are painted and baked 
during the final stages of the assembly operation. The 
present invention contemplates elimination of all the 
above mentioned drawbacks which are inherent in join 
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2 
ing edge portions of two sheet metal members by a 
prior art folding process. 

It is accordingly an important object of the present 
invention to provide a method of tightly joining edge 
portions of two sheets without supplementary process 
ing such as chemical bonding, welding or the use of 
supplementary fasteners such as bolts or rivets. 
The above and other objects features and advantages 

of the invention will become clear from the following 
description taken in conjunction with the accompany 
ing drawings, in which: 
FIG. 1 is a cross sectional view of two sheet metal 

members whose edges are joined by a prior art folding 
method; 
FIG. 2 is a perspective view of a preferred method of 

joining the edges of two sheets according to the inven 
tion; and 
FIG. 3 is a cross sectional view of sheets joined by the 

method of FIG. 2, and FIGS. 4A and 4B are plan views 
of a door assembly joined by a method ofthe invention. 
FIGS. 4A and 4B show an example of practical struc 

tural members joined by a method of the invention. An 
automobile door assembly includes a door 6 and a door 
inner panel 8 joined to the door 6. FIG. 4A shows the 
outside of the door 6 and FIG. 4B shows the outside of 
the door 6 and the inner panel 8. The methods of the 
invention relate to joining the inner panel 8 to the door 
6 by folding an edge portion 6a of the door 6 back over 
the peripheral edge of the inner panel 8. 
FIGS. 4A and 4B are exemplary only, and the inven 

tion is not limited to automotive doors or other auto 
motive structures. FIGS. 1 to 3 can be considered as il 
lustrating methods of joining the inner panel 8 to the 
door 6 within a portion surrounded by a broken circle 
S. 
As illustrated in FIG. 1, edge portions of sheet metal 

members 10 and 12 are joined by a conventional fold 
ing method so that an edge portion 10a of the sheet 
metal member 10 is folded back over an edge portion 
12a of the other sheet metal member 12 so that the lat 
ter is tightly gripped by the former. For the reasons 
above, a gap 14 is inevitably produced between the 
inner surface of the folded end of the sheet metal mem 
ber 10 and the edge of the edge portion 12a of the sheet 
metal member 12. The goal of the present invention is 
to join the edges of the sheet metal members 10 and 12 
by a sufficiently tight and rigid lock joint which can be 
produced without the use of mechanical fasteners, met 
al-to-metal adhesives or spot-welding. 
FIG. 2 illustrates a method of joining two sheets 16 

and 20 at their edges according to the invention, which 
have edge portions 16a and 20a respectively. Ribs l8 
and secondary ribs 18' are formed on a surface of the 
edge portion 16a, and ribs 22 and secondary ribs 22' 
are formed on a surface of the edge portion 20a. The 
ribs and secondary ribs of each sheet are generally par 
allel to one another, and the secondary ribs 18' and 22' 
are generally perpendicular to the respective ribs 18 
and 22. The ribs 18 and 22 are shown as being parallel 
to the edges of the sheets 16 and 20 respectively and 
the secondary ribs 18’ and 22' perpendicular thereto, 
but such need not be the case. 
The sheets are then placed together with the edge 

portion 20a extending beyond the edge portion 16a, 
and the edge portion 20a is tightly folded back over the 
edge portion 16a in the direction of an arrow A as 
shown. The sheets 16 and 20 are placed together using 
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any known method of alignment so that when the edge 
portion 20a is folded back over the edge portion 16a, 
the surfaces of the sheets having the ribs and secondary 
ribs formed thereon engage with each other as shown 
in FIG. 3, and intersecting portions of ribs and secon 
dary ribs are compressed to prevent relative movement 
between the sheets. 
As shown in FIG. 3, when the edge portion 20a is 

folded back over the edge portion 16a, the alignment 
is such that the ribs 18 are spaced from the ribs 22. This 
is to avoid a weak joint due to engagement of the ribs 
18 and 22 along their entire length. A similar relation 
ship exists between the secondary ribs 18' and 22'. If 
the alignment is such that the ribs 18 and 22 are paral 
lel to each other and the secondary ribs 18’ and 22' are 
thus also parallel to each other upon folding, intersect 
ing portions will be formed between the ribs 18 and the 
secondary ribs 22’, and between the ribs 22 and the 
secondary ribs 18' as points of a regular rectangular 
matrix. The material of the ribs and secondary ribs in 
these intersecting portions will be compressed to pro 
vide a tight lock joint between the sheets 16 and 20 in 
spite of the gap 14 between a folded end 20b of the 
sheet 20 and the gripped edge of the edge portion 16a. 
Although the ribs and secondary ribs may be oriented 

in a mutually rectangular pattern upon folding as de 
scribed above, such need not be the case within the 
scope of the invention. The edge portion 20a may be 
folded over the edge portion 16a in such a manner that 
an angle other than 90° is provided between the ribs of 
one sheet and the secondary ribs of the other sheet. In 
this case, the ribs 18 will intersect both the secondary 
ribs 22' and the ribs 22, and the ribs 22 will intersect 
both the secondary ribs 18' and the ribs 18. 
Another option within the scope of the invention is 

to eliminate either the ribs of both sheets or the secon 
dary ribs of both sheets. It is more desirable to elimi 
nate the secondary ribs in order to prevent relative 
movement between the sheets perpendicular to the end 
20b due to the existence of the gap 14, but alternative 
elimination of the ribs is also within the scope of the in 
vention. In either case, the ribs or secondary ribs as 
provided may either be oriented parallel to each other 
upon folding and therefore not intersect, or be non 
parallel to each other and intersect as in the method il 
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4 
lustrated. In the former case, the ribs of one sheet are 
spaced entirely from the ribs of the other sheet, and in 
the latter case, the ribs of one sheet are spaced at por 
tions thereof from the ribs of the other sheet. 
Although the invention provides a tight lock joint 

without supplementary welding, adhesives. mechanical 
fasteners, etc., as is clear from the description. any of 
these methods may be employed to increase the 
strength of the lock joint provided by a method of the 
invention if desired. 
What is claimed is: 
l. A method of joining two sheets at their edges. 

comprising the steps of: 
a. forming a plurality of substantially parallel ribs on 
a surface of the edge portion of one sheet; 

b. forming a plurality of substantially parallel ribs on 
a surface of the edge portion of the other sheet; 

c. placing the sheets together with one of the edge 
portions extending beyond the other edge portion; 
and 

d. tightly folding the edge portion extending beyond 
the other edge portion back over the other edge 
portion so that the surfaces of the sheets having the 
ribs formed thereon engage with each other and 
the ribs of the one sheet are spaced at least at por 
tions thereof from the ribs of the other sheet. 

2. A method as claimed in claim 1, further compris 
ing the steps of; 

e. forming a plurality of substantially parallel secon 
dary ribs on the surface of the edge portion of the 
one sheet substantially perpendicular to the ribs 
thereof; and 

f. forming a plurality of substantially parallel secon 
dary ribs on the surface of the edge portion of the 
other sheet substantially perpendicular to the ribs 
thereof; 

prior to performing step c; 
and in which the secondary ribs of the two sheets are 
spaced at least at portions thereof from each other 
while performing step d; 

intersecting portions of ribs and secondary ribs being 
compressed during performance of step d to pre 
vent relative movement between the sheets. 

* * * * * 


