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My invention relates to a method of drawing 
continuously flanged corners around an interior 
opening in a metal sheet and more particularly 
to the formation of substantially square flanged 
interior corners in such sheets. 

It has heretofore been found possible, where 
the punch moved normal to the sheet, to draw 
the interior square corners in a metal sheet to 
but a very small depth without cracking or tear 
ing the metal in the corners. This was due to the 
fact that the metal in the corners, when drawn 
normal to the sheet, is taken from a very small 
area in the corner and thus requires to be 
stretched beyond its strength in forming a flange 
of substantial depth. - 

It is an object of this invention to overcome 
these difficulties and to produce Square corners 
of this nature, and this is attained by directing 
the drawing operation in such direction as to 
draw the metal from a considerable area in both 
directions from the sides toward the corner. Fur 
thermore, this is done with a minimum number 
of drawing operations. In fact, it may be done, 
in some cases, by a single operation. 

It is also an object of my invention to provide 
apparatus to carry out the method, and as will 
be apparent from the understanding of my in 
vention, the apparatus and the method are ulti 
mately intertwined in concept and function. 

In the drawing, . . . . . . 
I have illustrated more or less diagrammatically 

one form of apparatus by which my method may 
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be practiced. 
In them, 
Fig. 1 is a plan view showing an apparatus 

for drawing all four corner flanges simultaneously 
in a blank having a rectangular opening. 

Fig. 2 is a detail view of a corner of the blank 
after the drawing operation. 

Fig. 3 is a detail of a corner after the blank is 
trimmed following the drawing operation. 

Figs. 4, 5, 6 and 7 show successive views of the 
drawing operation, the arrows indicating the 
movements of the dies. According to the apparatus for practicing the 
method of the invention disclosed herein, a fiat 
sheet metal blank B is taken in which a rec 
tangular hole 10, indicated by dot and dash lines 
in Fig. 1, has been cut, the hole being Substan 
tially smaller than the final flanged opening to 
be formed, thus leaving a generous width of metal 
from which the flange may be formed. 
The blank so formed is then placed upon a 

suitable female die 11 having its edges shaped 
to form the flange so that the metal around the 

Opening projects inwardly beyond the outer raised 
portion 12 of the die a substantial distance on 
all sides. Suitable hold down dies 13 hold the 
metal down upon the outer raised portion 12 
of Said female diell and the male dies or punches 
14 with angular working face formations cor 
responding to the female die working face forma 
tions and arranged to be moved downwardly and 
toward the corners of the female die and blank 
are then brought to engage the overhanging inner 
edge of the metal to draw it toward the coiners 
and then down to form the square corner fiang3. 
The movement toward the corner and downwardly 
may take place simults.neously, i.e., the male dies 
14 may move diagonally downwardly and out 
Wardly. In this drawing operation the metal is 
drawn from both side edges adjacent, the corners 
toward the corners so that in the downward 
drawing movement to form the flange enough 
metal will be furnished to form the flange of the 
desired depth. . . . : 
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After this initial corner flanging operation, the 

blank B may have the appearance of Fig. 2 with 
a relatively deep continuous flange 15 substantial 
ly at right angles to the body of the blank and a 
narrow laterally extending, flange 16 of excess 
metal formed at the edge of the main flange 15 
extending at right angles to the sheet. The 
blank can be subsequently trimmed to form the 
finished corner shown in Fig. 3. 

It will be understood that the method may be 
carried out by other apparatus than the specific 
apparatus disclosed and that the movement of 
the male die is not necessarily continuous in a 
diagonal direction, as indicated. It is Within the 
contemplation of the method to move the male 
die first a short distance downwardly then hori 
Zontally outwardly, and then down Wardly and SO 
on until the final position shown in Fig. 7 is 
reached. Also, the flange 15 between the corner 
portions may be formed simultaneously with the 
corner formation by a further die operation. To 
draw the metal from as wide an area as possible, 
it is, however, desirable to first complete the op 
eration on the corners before finish flanging the 
rest of the opening. This final finish flanging 
may be performed in a finish die operation at 
right angles to the sheet in the usual manner. 
To provide for a balanced draw, the four corners 
of the blank are preferably formed simultaneous 
ly by moving the four male dies guided, if desired, 
by suitable guides 17 toward the four corners 
in unison, 
The corners of the working faces of the male 

and female dies 11 and 14 are Suitably formed 
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with slightly rounded corners so as to avoid cut 
ting the metal of the sheet. This rounding is not 
sufficient, however, to prevent the formation of 
substantially Square corners in the continuously 
flanged opening in the blank. The flange of said 
opening is by the improved process possible of 
formation to a depth substantially greater than 
the flanges possible by prior methods, and with 
out the necessity of welding or otherwise pro 
viding additional metal on the corners. 
What I claim is: 
1. The method of forming a continuous flange 

on an interior substantially Square corner of a 
substantially flat metal sheet which consists in 
first cutting out the sheet to leave ample metal 
to form the corner flange, then holding down the 
sheet outwardly and on both sides of Said corner, 
and engaging the metal of the sheet by a drawing 
tool having the contour of the corner to be formed 
inwardly of the final corner to be formed and 
drawing it from both sides toward the corner 
and downwardly to the depth of the draw. 

2. The method of forming a continuous flange 
on an interior substantially square corner of a 
substantially flat metal sheet which consists in 
first cutting out the Sneet to leave ample metal 
to form the corner flange, then holding down the 
sheet outwardly and on both sides of said cor 
her and engaging the metal inwardly and on both 
Sides of the corner by a punch having the con 
tour of the corner to be formed and having an 
initial downward movement and then a further 
movement outwardly toward the final corner to 
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be formed and downwardly to the depth of the 
draw. 

3. The method of forming a continuous fiange 
around a square cornered opening formed in a 
metal sheet which consists in taking a substan 
tially fiat sheet having an opening therein smaller 
than the final Opening, firmly holding down the 

1,979,472 
sheet outwardly of the margin of the final open 
ing, and then simultaneously drawing the flanged 
four corners of the opening by engaging the metal 
of the sheet inwardly of each corner by a punch 
having the contour of the corner to be formed, 
and moving the punches downwardly and out 
Wardly toward the final corner to be formed to 
the depth of the draw, said outward movement 
drawing metal from both sides adjacent a corner 
toward the corner. 

4. Apparatus for forming a continuous flange 
On an interior substantially square corner of a 
Substantially flat metal sheet comprising pe 
ripheral hold down dies adapted to clamp a blank, 
a female die having an opening with a corner 
contoured to the contour of the flanged corner 
to be formed, a male die having a corresponding 
contour, and movable downwardly and outward 
ly into mating relation with the corner of the 
female die, whereby it first engages the metal of 
a blank inwardly of the corner and draws it from 
regions remote from the corner toward the cor 
ner in its Subsequent movement. 

5. Apparatus for forming a continuous flange 
al'Ollnd a Substantially Square cornered opening 
formed in a Substantially flat metal sheet com 
prising peripheral hold down dies adapted to 
clamp a blank, a female die having an opening 
therein with corners contoured to the form of the 
flange to be formed, and male dies each con 
toured corresponding to the contour of a corner 
of the female die, and each mounted for move 
ment with respect to the cooperative corner of 
the female die downwardly and outwardly into 
mating relation therewith, whereby in such move 
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ment each first engages the metal of a blank in 
Wardly of a corner and draws it from regions re 
mote from the corner toward the corner in its 
Subsequent movement. w 
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