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(C. 53-48). 3 Caias. 

The 
stretch bending; that is, in curving profiles by 
Stretching or simultaneously bending and stretch 
ing a workpiece over a die. The invention re 
lates also to equipment for carrying out the new 
proceSS. 
The outstanding object of the invention is the 

avoidance of over-stretching on the convex side 
of the curvatures Which the hitherto customary 
procedure necessitated. 
The object of the invention is achieved mainly 

by exerting during the forming Operation a great 
er stretching force on the concavely curved side 
of the Workpiece than on the convex side thereof. 
The invention and its objects and advantages 

will be more fully understood from the attached 
drawing and the following description of an en 
bodiment: 

In the drawing, 
Figure 1 is a diagrammatic side elevation, cer 

tain parts in Section and other's broken away, of 
a stretch bending machine equipped for carry 
ing out the invention; 

Figure 2 is a section through the bending die 
and a workpiece along line 2-2 of Figure 1, but 
On a larger Scale; 

Figure 3 is a fragmentary side elevation of the 
workpiece diagrammatically showing the stresses 
applied to the workpiece by simple bending, by 
customary Stretching and bending, and by the 
stretch bending according to the invention; 

Figure 4 is a side elevation of one of the vises 
shown in Figure 1 on a larger Scale, partly in 
Section; and 

Fig. 5 is a fragimentary section along line 5-5 
and on the Scale of Figure 4; and 

Figure 6 is a fragmentary section along line 
6-6 of Figure 5. 
The machine illustrated in Figure 1 has a base 

plate e supporting a hydraulic cylinder and 
integrally connected to two pairs of vertical Webs 
f2. A piston 3 in the cylinder has a piston 
rod f is the upper end of which carries a plate 5 
adapted for the support of a forming die 6. 
Between each pair of webs i2 is arranged a Vise 

f provided with laterally extending pins 8 which 
are rotatably supported in cori'esponding holes 
or bearings of the WebS 2. The Vises are 
adapted for firmly gripping the ends of a Work 
piece 9 by means of jaWS which are not shown; 
the jaws and the screws or bolts 2 for tightening 
them may be of any appropriate construction. 
While the machine is merely diagranimatically 

shown, because as a whole it does not constitute 
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2 
a feature of the invention, it may well be of more ** 
elaborate construction. 

Eile inachine is used as follows: ---i- 

A straight Oi pre-bent Workpiece 9 has itS ends 
Secured in the vises so that it extends over the *.i. 
correspondingly shaped. Surface of the die S. . 
thereupon, gi'essure fluid is admitted through the 
pipe 2 to the cylinder whereby the piston. 3. . 
with its rod 4, and plate 5 with the die? 6 are 
forced upwardly so that the Workpiece. 9 is 
st:etched beyond its elastic limit and retains, 
after renoval fron the nachine, the exact form . 
given to the Working Surface of the die. The 
rotatable attachment of the vises 3 pernits the 
adjustment of the same in the tangential direc 
tion of the end portions of the die 6, as illus- . . 
trated in Figure 1. 
With a custorinary inachine, the neutral axis 

intersecting line 23 at the end of the workpiece. 
{} would be in the plaine of the axis about which the 

adjacent wise SWings. Consequently, the tension 
exerted on the workpiece by the movement of 
the die is about equally distributed over the cross 
section of the workpiece. If this equal stretch 
ing is superimposed on the stresses indicated by 
the lines 23 caused by the mere bending of the 
Workpiece, the stresses result which are dia 
grammatically indicated by the lines 24. So as 
to obtain a permanent Setting by Stretching, it is 
obviously necessary to stretch the workpiece to 
Such an extent that it is stretched also on the 
concave side at 25 beyond the elastic limit, With 
the result that the stretch on the convex side at 26 
is substantially greater thain required for at 
taining a permanent setting in this region. This 
condition may lead to an objectionable over 
stressing on the convex Side, over-stressing to 
such an extent that it in pairs the strength of 
the workpiece. 
The aforesaid shortcomings of the known pro 

cedures are overconne or alleviated by superim 
posing on the bending stresses a stretching force 
which is greater on the concave side of the work 
iece than on the convex side thereof. The re 

Sultant stress diagram is indicated by the lines 
27. It will be noted that the imaginary neutral 
axis, intersecting line 28, is moved far inwardly 
in the stress diagram according to the invention, 
as compared with the imaginary neutral axis on 
line 29 of the stress diagram of the ordinary 
stretch bending procedure. 

It Will be understood that the lines 22, 28 and 
29 represent the loci of the neutral axes for all 
pointS along the length of the Workpiece. 
The lines 23 may be called "bending stress 
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lines' and the lines 24 and 2 "elongation-stress 
lines.' Note that the angle between the neutral 
plane 22 and the lines 23 and 24, respectively, are 
about equal, whereas the angles between said 
plane 22 and the elongation stress lines 27 is 
closer to 90° than the angles between the bend 
ing stress lines 23 and said plane 22. 
The desired distribution or equalization of the 

stresses may be obtained by arranging the SWivel 
axis 38 for the Vises eccentrically with respect to i? 
the neutral plane 22 of the workpiece toward the 
concave side of the latter. The proper eccentric 
ity has to be determined for each material, croSS 
Section and form. 
The vise illustrated in the drawing has its pins 
8 respectively adjustable transversely to the di 

rection of the end of the workpiece. This ad 
justment is achieved by providing the pins 8 on 
a block 3 extending through the hollow interior 
32 of the wise body and slidably guided in slots 
33 communicating with said interior and the out 
Side. The block 3 f is Screw threaded for receiv 
ing a threaded spindle 34 which has its ends ro 
tatably supported respectively in plate 35 secured 
to One Wall and in the opposite Wall of the body 2:5 
of the wise . At least one of the ends of the 
Spindle 34 has a square head 38 permitting the 
turning of the Spindle So as to transversely move 
and adjust the block 3 f together with its pins 8. 
The eccentric arrangement of the axes 30 of 30 

the vises relative to the neutral plane 22 of the 
Workpiece obviously causes the exertion of great 
er stresses on that side of the plane 22 on which 
the axes 30 are located. 
The invention is not restricted to the illustrat 

ed embodiment but many of the described fea 
tures may be modified or substituted without, de 
parting from the spirit of the invention. All 
modifications and adaptations of the invention 
are intended to be covered by the claims. 

4. 
What is claimed is: 
1. In a method of forming a Workpiece by 

gripping its ends and bending and stretching it 
Over a die having a curved Working surface, the 
feature of exerting at the ends of the workpiece 
a greater stretching force on the concave side 
than on the convex side thereof so as to equalize 
the resultant stretch exerted on the Workpiece 
by the stretching proper and by the bending. 

2. Wise for stretch bending machines provided, 
With means for clamping it to the end of a work 
piece and means for attaching it to the machine 
freely SWingable about an axis transversely offset 
relative to the neutral plane of the workpiece. 

3. Wise for stretcher presses comprising a jour 
nal for Securing the Wise to the machine SWing 
ably about an axis extending transversely to the 
neutral plane of a workpiece to be secured to the 
Wise, and means for transversely moving and ad 
justing the axis of the journal relative to said 
neutral plane. 
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