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This invention relates to bending tools for sirip or
sheet material and the object of the invention is a tool of
this type which is well adapted to. making right angle or
offset bends of varied radii in such material.

With this and other objects in view, the invention com-
prises a universal tool for a press having a fixed bed and
a reciprocable ram, the tool including members secured
respectively to the bed and the ram and having out of
line. grooves therein to receive elements rectangular in
general contour with rounded cornmer edges of known
different radii selectively positioned in the grooves to
cooperate with the members to form bends in materials
with predetermined radii.

In the present embodiment of the invention, the ele-
ments are rotatably supported by arms adjustably secured
in any desired position to the ends of the members to
permit rapid adjusting and setting of the elements in their
respective grooves. . Furthermore, spacing members of
varied thicknesses may be disposed in the grooves back
of the elements to produce varied formations in the ma-
terial. Also, one of the members is movable relative to
the other any desired distance to produce offset bends of
varied contours. .

Other objects and advantages will be apparent from the
following .detailed description when ¢onsidered in con-
junction with the accompanying drawing, wherein:

Fig. 1 is a front elevational view of a press embodying
the invention;

Fig. 2 is an enlarged vertical sectional view of portions
of the ram and bed of the press illustrating an end ele-
vational view of the tool; -

Fig. 3 is a fragmentary detailed view, portions thereof
being shown in section, illustrating how the elements are
supported rotatably by the arms, and

Figs. 4 and 5 are isometric views of metal members
formed by the tool.

In the present embodiment of the invention, the press
10 selected to illustrate the invention includes a fixed
bed 11 and a reciprocable ram 12. The ram 12 is re-
ciprocated through single operating cycles in the conven-
tional manner by the operation of a clutch (not shown)
connecting the ram driving means, including a flywheel
14, to a crank shaft 15,

The tool, indicated generally at 16, includes members
18 and 19 which are identical in structure including di-
agonal forming surfaces 20 and 21 which are parallel
with each other when the members are mounted in the
press. The lengths of the members 18 and 19 may be of
any suitable dimensions desired depending upon the maxi-
mum width of materials to be bent by the tool. Grooves
23 and 24 extend the full length of the members 18 and
19 and are provided with suitably spaced threaded aper-
tures for screws 25. The screws 25 extend through aper-
tures 26 of a mounting strip 27 and secure the strip in the
groove 23 of the upper member. The mounting sirip is
receivable in a recess 28 of the ram 12 where a laterally
extending tongue 29 thereof is interengaged by an en-
larged portion 30 of a clamping plate 31 and firmly held
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in the recess of the ram to thereby secure the upper mem-
ber 18 to the ram.

The lower member 19 is adjustably located on a sup-
port 33 mounted at 34 on the bed 11. The support 33
has upwardly extending flanges 35 with threaded apertures
tlirough which adjusting or locating screws 36. extend to
engage the adjacent surfaces of the lower member 19 or
spacing members 37 interposed between the back surface
of the member 19-and the adjacent vertical portion 35.
Through this means, the.lower member 19 may be moved
relative. to. the upper member to produce right-angle or
offset bends of various contours in materials,

Out of line grooves 40 are formed in the members 18
and 19 intersecting the forming surfaces 26 and 21 thereof
to receive elements 41 and 42. In the present embodi-
ment of the invention, the elements 41 and 42 are parts
of a complete set of elements through the aid of which
bends of any desired radii may be produced. It is pre--
ferred that.the elements 41 and 42 be in like pairs so that’
bends. of like radii may be formed simultaneously. The
elements 41 and 42 being rectangular in general contour
are provided with four bending edges of different known
radii. As an example, one pair of forming elements may
have one forming edge with one 14, inch radii, another
146 inch. radii, another 34g inch radii and the fourth, ¥
inch radii. Other pairs. of forming elements may include
radii of larger and smaller dimensions than these specified
or with radii of finer dimensions in-between those sug-
gested. ' In this manner, it will require only a few pairs
of forming elements to. produce. bends in materials of all
possible radial. dimensions with the assurance that the
members 18 and. 19 and their surfaces 26 and 21 will
cooperate with all of the elements regardiess of the radii
desired for the bends. The pair of forming elements 41
and 42 then are representative of any of the single ele-
ments or pairs to be selected, it being. observed that these
elements have forming edges with radii of different
dimensions.

The forming elements 41 and 42 have aligned apertures
45 in the ends thereof to receive pin-like projections 46
of screws 47 disposed in-threaded apertures 48 in like ends
of supporting arms 49. The arms 49 have elongate aper-
tures 50- therein to receive mounting screws 51 disposed
in threaded apertures in the ends of the members 18 and
19.  The pair of arms. for each element serves various
functions, one, to firmly hold the elements in their grooves
49, two, to permit location of the elements at varied posi-
tions in the grooves determined by a series of spacing
members 53 of various thicknesses any one or group of
which may be disposed in either or both grooves or re-
moved entirely therefrom depending upon the required
positions of the elements. Another purpose for the arms
49 is one wherein the setting up operation for the tool
may be done rapidly if the same elements 41 and 42 are
to be employed but different bending edges are to be
moved into forming positions. This may be accomplished
by loosening the mounting screws 51, moving the ele-
ments 41 and 42 free of their grooves 40 where they may
be rocked or rotated on the pin-like portions 46 of the
screws 47 until the desired forming edges are in position
after which the elements with the arms may be moved to
locate the elements in the grooves where they are locked
in place by tightening the screws 51. A supporting plat-
form 60, including any suitable means 61 to locate ma-
terial 62 in position when the press is open, is mounted at
63 on the lower member 19, or if desired on the bed 11.

During operation of the press through single cycles, the
materials 62 may be positioned in the press during each
open portion of the operating cycle after which the con-
ventional means may be operated to cause the press to
move through a complete cycle including the closed posi-
tion of the press illustrated in Fig. 2. These operations
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may continue forming like bends in successive strips of
material until it is desirable fo reset the tool which is
accomplished while the press is in its open position (as
shown in Fig. 1). In this position, the set of elements
41 and 42 may be adjusted to other positions to locate
bending edges of different radii in the operating positions.
This is accomplished without removing the elements from
the tool, it being required that the screws 51 at each end
of the members 18 and 19 be loosened to permit move-
ment of the elements free of their grooves for the re-
moval of any or all of the spacing members 53 or the
insertion of other spacing members to produce the desired
relative positions of the elements when in closed position
to produce the bends of the desired dimensions as illus-

trated (for example) in Fig. 4. If one or.both elements -

41—42 are to be removed- and replaced by another single
or pair of elements, the screw or screws 47 may be moved
to free one end of each element and the free arm moved
to one side. The reverse process may be followed in
mounting one or more different elements in place. To
produce offset bends of varied dimensions (as illustrated
in Fig. 5), the lower member 19 is adjusted relative to the
upper member 18 through combined actuation of the
screws 36 and the inclusion of spacing members 37, to
produce the desired variable positions not only of the
members 18 and 19 but particularly of the elements 41
and 42. :

From the disclosure of the tool, it will be apparent that
numerous bending formations may be produced in mate-
rials, these variations not only existing in the radii of the
bends and in the distances the bends are from each other
but in the adaptability of the tool to offset the bends
varied distances.

It is to be understood that the above described arrange-
ments are simply illustrative of the application of the
principles of the invention. Numerous other arrange-
ments may be readily devised by those skilled in the art
which will embody the principles of the invention and
fall within the spirit and scope thereof.

What is claimed is:

1. A universal bending tool for a press having a fixed
bed and a reciprocable ram, upper and lower members
having parallel forming surfaces disposed at like angles
with respect to the path of the ram and parallel out of
line element receiving and locating grooves intersecting
said surfaces, means to secure the upper member to the
ram, a support for the lower member mounted on the
bed, elements rectangular in general contour with rounded
corner edges positioned in the grooves to locate any corner
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edge of each element in its respective bending position to
cooperate with each other and the forming surfaces of
the members to form bends in materials, the corner edges
of each element being curved with known different radii
to form bends of different predetermined radii in mate-
rials when disposed in their bending positions, the ele-
ments having aligned apertures in ends thereof, arms ad-
justably secured to the members, and pivotal supports car-
ried by the arms and receivable in the apertures of their
respective elements on which the elements may be ro-
tated to selectively vary the positions of the corner edges
of the elements in the bending positions and secure them
in their grooves.

2. A universal bending tool for a press having a fixed
bed and a reciprocable ram, upper and lower members
having parallel forming surfaces disposed at like angles
with respect to the path of the ram and parallel out of
line element receiving and locating. grooves intersecting
said surfaces, means to secure the upper member to the
ram, a support for the lower member mounted on the
bed, elements rectangular in general contour with rounded
corner edges positioned in the grooves to locate any cor-
ner edge of each element in its respective bending posi-
tion to cooperate with each other and the forming sur-
faces of the members to form bends in materials, the
corner edges of each element being curved with known
different radii to form bends of different predetermined

. radii in materials when disposed in their bending posi-
" tioms, the elements having aligned apertures in ends there-
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of, arms adjustably secured to the members, pivotal sup-
ports carried by the arms and receivable in the apertures
of their respective elements on which the elements may be.

. rotated to selectively vary the positions of the corner
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edges of the elements in the bending positions and secure
them in their grooves, and spacing members of varied
thicknesses receivable in the grooves to position the ele-
ments relative to the forming surfaces of their members
to vary the spacing between the bends in the material.
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