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TAILPIPE FORMING MECHANISM 

BACKGROUND OF THE' INVENTION 

This invention relates to a system for producing com 
pound bends in tubing, and more particularly, to the 
forming die which has a novel clearance provision that 
permits multiple bends without removal of the tube 
from the bending machine. . 
The current problem that exists in making tail pipes, 

hydraulic lines, etc., is to make a bend close to another 
bend. Most troublesome is the tail pipe, and the usual 
solution has been to omit half a compound bend while 
bending the pipe in a standard tail pipe tube bender, 
and then to form the last half of a compound bend in 
a secondary set-up, a special machine with tooling just 
to make this bend. This secondary machine can be 
costly and the operation very time consuming. Thus, 
the conventional tail pipe bender lacks the versatility 
needed by the trade. 
The present invention solves this problem by cutting 

away a portion of the forming die to allow a clearance 
area for a compound bend to be formed. The form die 
is not ?xed solidly in one position but rotates around a 
pin, and its operation is controlled by a numerical con 
trol system so as to permit the first bend to enter the 
area of the die that is cut away. The form die maybe po 
sitioned prior to a bend as is the tubing by a command 
from‘a numerical control card, which is programmed 
for a particular brand and vintage of automobile tail 
pipe. Thus, the machine is capable of forming a tail 
pipe without the need of any secondary equipment, and 
the need to inventory partially formed tubes is ‘also 
eliminated. 
Other objectives and advantages will become appar 

ent from a study of the following description taken with 
the drawings in which: \ 
FIGS. 1 through 11 show the sequential operation of 

a bending machine with the new die; and 
FIG. 12 is an enlarged section of the cut-away form 

ing die taken along line l2-l2 in FIG. 11. ' 
Like parts throughout vthe various views are'referred 

to by like numbers. 

DESCRIPTION OF THE INVENTION 

Referring to the drawings and particularly to FIG. 1, 
my cut-away die is represented as a pulley with a sec 
tion removed, generally indicated by 20, having a pc 
ripheral channel 22 to receive the tube 24 which is po 
sitioned in the clamp 26. Channel 22 provides an arcu 
ate portion more than 180°. The die is rotatable on a 
pivot or bore 28, and has a boundary 30 which abbrevi 
ates a section suf?ciently to provide clearance 32 for 
a bent tube which is de?ned in the sectional view of 
FIG. 12 by phantom lines. The boundary 30 consists of 
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?at portions 31 and 33 which meet at an obtuse angle. 
Flat portions 31 and 33 are located closer to pivot 28 
than the arcuate portion of die .20. The clamp 26 has 
a shoe 34 which restrains axial movement of the tube 
24,- but does not impede bending of the tube when a 
wiper die 36 presses it into the channel of the die 22. 
Shoe 34 of clamp 26 has an arcuate portion 35. The ar 
cuate portion of die 20 is complementary to and adja 
cent to arcuate portion 35. _ 

In operation, the tube 24 is advanced to the forming 
die 20 and secured between the clamp 26 and the 
clamp shoe 34. In FIG. 2, the forming die is rotated 
about its bore 28 to the proper position located prefer 
ably by a numerical control system (not shown), or 
manually. In FIG. 3, the wiper die 36 bends the tube by 
pressing it into the channel 22 of the forming die 20. 
With the first bend completed, FIG. 4 shows the wiper 
die 36 returned to its original position and the tube ro 
tated and advanced by the numerical control. 
The control system also simultaneously sets the form 

ing die at a new bend position illustrated in FIG. 5 as 
a setting for a 45° bend. The phantom lines on the 
forming die in FIG. 6 show that the previous bend 
would normally have impinged on the die at crash point 
38 but for the clearance provision of this invention. 
Thereby, unwanted crimping or deformation of the 
tube is avoided. FIG. 7 shows the sequential step in 
which the wiper die is returned to its starting position 
and the tube advanced for the next bend. 

In FIG. 8, the tube is rotated180° from the previous 
position, and FIG. 9 illustrates the forming die reset to 
a 90° bend position. The second 90° bend is shown 
completed at the end of the wiper stroke in FIG. 10, 
and the wiper die returned to its neutral position with 
the tube advanced further in FIG. 11. 
The degrees of bend and tube positions described are 

intended to illustrate the versatility of the machine. In 
no respect should they be considered as limitations. 

I claim: 
1. An automatic tube-bending machine comprising: 

clamps for clamping a tube in a desired position, said 
clamps having an arcuate portion; a wiper for bending 
the tube; and a rotatably positionable die having an ar 
cuate portion more than 180°, the arcuate portion of 
the die being complementary to and adjacent to the ar 
cuate portion of the clamps, and a plurality- of ?at por 
tions meeting at an obtuse angle, the arcuate portion of 
the die having a channel for receiving a ‘tube, all of the 
?at portions being located closer to the axis of said die 
than the rounded portion, said die being adapted to po 
sition said ?at portions during a bending operation to 
provide clearance for previously formed tube bends. 

2. The combination of claim 1 wherein the channel 
is located on the periphery of the arcuate portion. 
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