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This invention relates to sheet metal bending equipment 
and more particularly to apparatus for converting flat and 
flanged sheet metal stock into cabinets and other articles 
having both outside and inside or reverse corners formed 
by bending the stock around anvil dies. It has heretofore 
been proposed, in making rectangular cabinet structures, 
for example, to bend or wrap a relatively flat sheet of 
metal over a rectangular cantilevered anvil die by means 
of one or a plurality of swingable bending wings which 
slideably mount the bending dies. In some applications, 
particularly if the product is to have a closed side wall 
Section, a secondary bending wing is pivotally mounted on 
the outer free end of a pair of main or primary bending 
wings so that the stock may be bent around all the four 
corners of a rectangularly-shaped anvil die. This is shown 
in U.S. Patent No. 2,557,346. Of course, the stock may 
be flanged as shown in this patent. 

In all the above prior apparatus, however, only out 
side corners may be formed so that if inward indenta 
tions of corners are required in the finished product it 
has heretofore been necessary to form the same in sep 
arate ancillary equipment. The necessary extra han 
dling and operations involved materially increases the 
cost of manufacture. 

It is accordingly the primary object of the present 
invention to provide a sheet metal bending machine of the 
fixed anvil die and pivoted bending wing type which 
is operative to impart both outwardly and inwardly di 
rected corners and/or indentations to a sheet metal blank 
while the blank remains in the same machine and is 
continuously clamped by its initial clamping means. This 
desirable result in obtained, in accordance with the prin 
ciples of our invention, by pivotally mounting a pair 
or more of ancillary bending wings on the primary 
or main bending wing of the bender. One of such ancil 
lary wings may be used to form an inwardly directed 
corner or indentation either co-extensive with the final 
outside corner formed by the other or second ancillary 
wing or offset from the so formed final outside corner 
as in the specific embodiment of the invention to be here 
inafter described. Alternatively, of course, the ancillary 
wings may be employed to form two outside corners 
which have different spacings from the first formed corner. 
Thus, another object of the invention is to provide a wing 
type of bending machine which is more versatile as re 
gards the shapes of products which may be formed in 
One cycle of operation of the apparatus. 
The apparatus specifically disclosed herein for illus 

trative purposes is designed to form a rectangular sheet 
metal enclosure in which a portion of one of the four 
corners is bent inwardly to form an outwardly opening 
recess. This provides, along one of the edges of the 
product, both an outwardly directed and an inwardly di 
rected corner, and to accomplish the same the initial flat 
Workpiece must, of course, be slit longitudinally from 
one of the end edges of the blank. 
The above and other specific objects and advantages of 

the invention will become apparent upon consideration 
of the following specification and accompanying drawing 
where there is disclosed the above mentioned representa 
tive embodiment of the invention. 

In the drawing: 
FIGURE 1 is an end view of an assembled bending 
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machine constructed in accordance with the principles 
of our invention; 
FIGURE 2 is a partial front elevation of the machine 

of FIGURE 1; 
FIGURE 3 is a fragmentary plan view of a multiple 

section bending wing of the apparatus of FIGURES 1 
and 2; 
FIGURES 4 and 5 are detailed views of a portion of 

the apparatus of FIGURES 1 and 2; and 
FIGURES 6 and 7 are side elevations of the multiple 

section bending wing of the apparatus of FIGURES 1 
and 2, showing the wing in open and closed positions, 
respectively. 

In the drawing, reference numeral 16 designates as 
elongated base on one end of which is rigidly mounted 
an upstanding frame assembly 11 which supports an 
anvil die 12, the multiple section bending wing 3 and 
a welding assembly 14. On the opposite end of the 
base 10 there is slideably mounted a second frame as 
sembly.15 which mounts a second anvil die 16 and a 
second bending wing 7. As indicated in FIGURE 2 
the assembly comprised of the components 15-7 is 
movable toward and away from the assembly comprised 
of the components 11-13 to adjust for different length of 
products, and interconnecting these assemblies is a belt 
type of conveyor 18 which is entrained over a pulley 19 
driven by shaft 20 (FIG. 1). Inasmuch as the bending 
wing 7 and its associated anvil die 16 are generally 
similar in function to corresponding apparatus of the 
prior art patent referred to above the same will not be 
further described herein except to state that the flat 
blank which is brought into the machine by conveying 
means, not shown, (positioned ahead of the wing 7) 
and by the conveyor belt 8 is formed and bent at one 
end by the wing 17 and simultaneously at the other 
end by the wing 13. 
As indicated in FIGURES 1 and 2 and shown more 

clearly in FIGURE 7, the anvil die 12 has a recess 21 
in one of its corners into which the tab of the flat sheet 
like blank is to be bent to form the inside corner of the 
product. This bending as well as the bending of the 
remaining portion of the right end section of the blank 
to form the outer corner of the product is accomplished 
by the wing assembly 13 which will now be described. 
The wing assembly 13 is mounted on an inverted U 

shaped carried 22 which is guided for vertical sliding 
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movement on gibs 23 which are rigidly carried by up 
standing members of the frame assembly 11. A cylinder 
24 is provided to raise and lower this carrier 22 and 
to exert a clamping pressure on the workpiece to hold the 
same tight up against the underside of the anvil die 
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12 preparatory to bending the stock about the die 2 
by swinging wings of the assembly. For this latter pur 
pose the carrier 22 mounts a platen 25 which contacts 
the lower surface of the workpiece as the carrier 22 is 
moved upwardly to clamp a portion of the Workpiece 
to the underside of the die 12 closely adjacent the lower 
corner radius thereof about which the sheet metal will 
be bent. 

Pivotally mounted on the carrier 22 at 26 is a wing 
comprised of the spaced arms 27 which are rigidly inter 
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connected by a heavy strut 28. Slideably mounted on 
this wing in ways 29 is a die carrier 30 having out 
wardly extending side arm 31. By means of an eccentric 
pin connection, not particularly shown herein, on the 
pivotal axis 26, the die carrier 30 is caused to slide 

70 

backwards a slight mount as the wing comprised of 
parts 27, 28 swing upwardly, all as fully explained in U.S. 
Patent No. 2,937,686. 
The wing comprised of the parts 27 and 28 is arranged 

to be swung upwardly by a pair of cylinders 32 which 



3,192,759 
sis 

are pivotally mounted on side sections of the vertical 
slide 22 and which have their rod ends pivotally con 
nected to the wing. In FIGURE 7 the die which is 
mounted on carrier 3 is shown schematically at 33, and 
it should be apparent that upon energization of the cyl 
inders 32 this die will bend the flat metal sheet which 
is clamped to the bottom of the die 12 by the platen 
25 upwardly about the radius of the adjacent corner of 
the die 2. 

Pivotally connected to the arms 31 intermediate their 
ends for swinging movement about an axis 34 is a first 
Sub-wing 35 having a spaced pair of gibs 36 in which is 
slideably mounted a second and smaller die carrier 37. 
This carrier 37 mounts a die 38 (FIG. 7) which upon 
Swinging movement is operative to bend the above men 
tioned tab of the workpiece about the radius 39 of 
the die 2 and about the radius of the inside corner 4G 
thereof whereby the upper free end of the tab will project 
above the top surface of the die 12 as indicated at 41. 
in other words, the swinging die 38 in effect bends and 
wipes the sheet metal of the tab into the recess 2 of the 
die 12 to form the inside corner of the product as ex 
plained above. 

in accordance with the theory fully explained in U.S. 
Patent No. 2,287,933, the die 38 is caused to have a 
slight backwards movement with respect to the sub-wing 
35 as the latter is swung about the pivot 34 so that the 
die will merely roll on the sheet metal as the same is 
being bent about the radius 39 and will not slide on 
the sheet metal. This is accomplished by journalling a 
shaft in the sub-wing 35 which mounts a spaced pair of 
pinions - 42 meshing with rack teeth 43 secured to the 
bottom side of the die carrier 37. Keyed to this shaft is 
a gear segment 44 which meshes with a fixed pinion 45 
mounted on an axis 34. By referring to FIGURE 6 it 
will be obvious that as the sub-wing 35 swings in a counter 
clockwise direction the gear segment 44 will be rotated 
to the left with respect to the sub-wing 35 and thus effect 
sliding movement of the die carrier 37. 
To swing the sub-wing 35 about the axis 34 we provide 

a cylinder which is pivotally connected adjacent its rod 
end as at 46 to a bracket, not shown, connected to the 
first die carrier 30 and which has the free end of its piston 
rod pivotally connected to the structure of the sub-wing 35. 
To bend the remaining portion of the end section of 

the stock piece about the radius of the upper corner 47 of 
the die 2 we provide a second sub-wing 48 which is 
pivotally mounted on the outer ends of the arms. 31 for 
swinging movement about an axis 49. Slideably mounted 
on this second sub-wing 48 is a third die carrier 50 mount 
ing a bending die 52. Although not particularly shown 
herein the eccentric pin construction of the above men 
tioned U.S. Patent No. 2,937,686 is, in practice, utilized 
to slightly shift the die 51 with respect to the sub-wing 48 
as the die moves about the radius 47 to effect the rolling 
action on the stock as described above. To swing the 
sub-wing 48 about its pivot 49 we provide a cylinder 
52 which is pivotally mounted adjacent its rod end to 
a bracket 53 depending from a strut 54 interconnecting 
the ends of the arms 3 and which has the free end 
of its rod pivotally connected to the sub-wing 48 as 
shown at 55. 
The tail end of the stock piece which is bent up and 

over the die 16 by the component bending wing 17 is 
previously formed with a small lip and the spacing of 
the dies 12 and 16 in relation to the total length of the 
stock piece is such that after the product is formed this 
lip on the tail end of the stock piece lies against the 
upwardly protruding end of the tab at the leading end 
of the stock piece, all as indicated in FiGURE 7. The 
head end of the workpiece outside the tab is likewise 
previously lipped and after completion of the bending 
operations this latter lip lies against a portion of the 
lip on the tail end of the workpiece. To weld these 
lips and the protruding end of the tab together we pro 
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vide a resistance welding fixture in the form of a pivoted 
arm 55 mounting welding transformers 57 and tong-type 
of electrodes 53 (FIG. 2) which are so adjusted and 
mounted that when the arm 55 is swung downwardly by 
cylinder 59 at completion of the bending cycle the tong 
electrodes may be closed onto each other clamping the 
stock of the lips and protrusion to resistance weld the 
same together. w 

In the use of the apparatus described above, the frame 
assembly 5 is, of course, properly located longitudinally 
on the base 16 and locked in place so that a predetermined 
proper spacing will be effected between the anvil dies 
16 and 2. With both of the bending assemblies 17 and 
13 retracted to lower position an elongated sheet metal 
workpiece may now be fed into the apparatus on the 
conveyor 18. When the workpiece is properly located 
by suitable stops, not shown, both of the bending as 
semblies 7 and 3 are moved upwardly to clamp the 
workpiece onto bottom surfaces of the dies 16 and 12, 
the cylinder 24 moving the bending assembly 13 up 
wardly and a platen 25 clamping the workpiece to the 
bottom of the die 2. The wings of the assembly 17 
may now be actuated in sequence by the cylinders shown 
to bend the stock about the lower left and upper left 
corners of the die 16 to a position wherein this end of 
the workpiece overlies a portion of the top surface of the 
die 12 as indicated in FIGURE 7. 
As to the operation of the assembly 3, the cylinders 

32 are first actuated to bend the workpiece about the lower 
right corner of die 12, and thereafter the wings carrying 
the bending dies 38 and 51 (FIGURE 7) may be ac 
tuated either simultaneously or in sequence by, respective 
ly, the cylinder which is pivoted at 46 and the cylinder 
52. The die 38 bends one of the tabs formed by the 
longitudinal slit in the workpiece about the radiused 
corner 39 of the die 2 and, in effect, wipes the material 
of the tab into the recess 2 of the die 2 to form the 
inside corner 40. The length of the tab is such that after 
the bends are made the extreme end of the tab comes 
up flush with the top of the lip 41 (FIGURE 7) where 
these parts may be spot welded together by the welder 14. 
The die 5 bends the stock of the workpiece which is 

on the opposite side of the slit from the tab which 
enters recess 2 about the radiused corner 47 and, again, 
the length of this section of the workpiece may be such 
so that its lip edge may lie against the lip 41 for the 
purpose of being welded together. During the bending 
process the welder 14 is retracted, and all the parts are 
so designed that the work may be kept clamped about 
the dies 12 and 16 by the dies on the assemblies 13 and 
7 during the welding operation. Upon completion of 

the latter all the wings of the assemblies 13 and 17 are 
retracted, these assemblies are lowered, and the work 
piece may be removed from the dies 12 and 16. It is 
well known in the art that these dies may be collapsed 
to facilitate removal of the welded product. 

It should now be apparent that we have provided novel 
sheet metal bending equipment which accomplishes the 
objects initially set out above in that a wider variety of 
cabinet structures and other products may be quickly and 
eficiently formed in a single machine and with the work 
piece being positioned and located only once and being 
initially clamped but once. Of course, the principles of 
the invention may be employed for a wide variety of other 
products including, for example, forms in which no in 
side corner as at 40 (FIGURE 7) is formed but in which a 
plurality of outside corners as at 39 and 47 (FIGURE 7) 
are variably spaced from the first bent corner (lower 
right of FIGURE 7). Also, while not particularly shown 
herein, it should be apparent that the apparatus of the 
invention may be used to bend flanged stock as in the 
above mentioned U.S. Patent No. 2,287,933. Further, 
various mechanical and design changes from the specific 
aparatus illustrated may be made within the purview of 
our invention to accomplish the novel results herein dis 
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closed and contemplated. Reference should therefore be 
had to the appended claims in determining the scope of 
the invention. 
We claim: 
1. A sheet metal bending machine for forming cabinet 

structures and the like comprising an anvil die having a 
first linear lower radiused corner about which sheet metal 
is to be bent, a wing assembly mounted for rotation about 
the linear axis of said radiused corner and mounting a 
bending die which engages the sheet metal to wrap the 
same around said corner to thereby form an end wall of 
the product, said anvil die having a second radiused 
corner spaced from the first corner and extending linearly 
in parallel relation with said first corner, a recess in said 
anvil die extending inwardly from the linear axis of said 
second corner and thus providing a third linearly extend 
ing corner in parallel relation with the first and second 
corners, a pair of separate ancillary bending wings pivot 
ally mounted on said wing assembly for rotation about 
spaced parallel axes, said ancillary bending wings carry 
ing bending dies to engage the sheet metal and wrap the 
same closely about said second and third corners, and 
means carried by said wing assembly to rotate said an 
cillary bending wings about their respective axes and 
relative to said wing assembly. 

2. Apparatus according to claim 1 further character 
ized in that said recess is formed with a radiused inside 
corner spaced inwardly from said third corner, and the 
bending die which is carried by one of said ancillary 
wings and which wraps the sheet metal about said third 
corner being radiused at its outer free end and having a 
radial length of such dimension that it wipes the sheet 
metal into and against said inside corner of the anvil die 
to thereby form an inside corner on the product. 

3. Apparatus according to claim 2 further including 
a second wing assembly to bend the sheet metal about 
an opposite side of said anvil die to thereby position an 
end edge of the sheet metal in substantial registry with a 
second linearly extending corner of said recess, the ar 
rangement being such that the free end of the sheet metal 
Section which is wiped into said recess may be brought into 
contact with said end edge of the sheet metal. 

4. In a sheet metal bending machine for forming cabi 
net structures and the like and having a fixed anvi die 
about which the sheet metal is to be bent, a bending wing 
assembly having a pair of arms pivotally mounted for 
movement about a first axis, a first bending die assembly 
interconnecting said arms and adapted to make a first bend 
in the sheet metal about said anvil die, a second bending 
die assembly pivotally mounted on said first die assembly 
for movement about a second axis parallel to and spaced 
from said first axis, a third bending die assembly pivotally 
mounted on said first die assembly for movement about a 
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third axis spaced from and parallel to said first and sec- 55 
ond axis, power means to swing said arms and said first 

S 
bending die assembly, and additional power means car 
ried by said first die assembly to swing said second and 
third bending die assemblies about their respective axes. 

5. Apparatus according to claim 4 further character 
ized in that said first bending die assembly includes 
means slideably mounting the same on said arms for 
movement toward and away from said first axis whereby 
the first bending die may have rolling action on a metal 
sheet which is being bent around a radius corner on said 
anvil die, and said second die assembly further including 
inneans slideably mounting the same on said first die assem 
bly whereby the second bending die may have rolling ac 
tion on another portion of the sheet metal as the same is 
being bent about a second radiused corner on said anvil 
die which is spaced from the first mentioned radiused 
COrne. 

6. A sheet metal bending machine for forming cabinet 
strutcures and the like comprising a block-like anvil die 
having a first linearly extending and radiused corner 
about which a first outside corner may be formed in the 
product, said anvil die having a second radiused corner 
Spaced from Said first corner and parallel thereto and 
about which a second outside corner may be formed in the 
product, said anvil die also having a recess extending in 
Wardly from said second corner and terminating in a lin 
early extending radiused pocket which is parallel with 
the said first and second corners, a die carrier swingably 
mounted on the axis of the radius of said first corner and 
mounting a first die structure for wiping the stock about 
Said first corner, said first die structure swingably mount 
ing a carrier adapted to have swinging movement about 
the axis of the radius of said second corner, and a second 
die carried by said second mentioned carrier for wiping 
the sheet metal stock about said second corner and into 
said radiused pocket. 

7. Apparatus according to claim 6 further including a 
slip connection between said second die and said second 
mentioned carrier whereby said second die will have roll 
ing action about the radius of said second corner rather 
than sliding action, and said slip connection having means 
to maintain a predetermined parallelism between said sec 
ond die and the axes of said first and second corners at 
all times. 
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