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[57] ABSTRACT

Method and apparatus for forming a generally cylin-
drical point on a tube by first flattening the tube from
at least three sides to a polygonal cross section while
forming curved sections between the flat sides, and
then progressively contracting the tube to bring the
curved sections together while buckling the flat sides
inwardly into loops that are flattened inside the point.
At least three die shoes arranged around a die recess
in alternately overlapping relation have flat inner faces
with an elongated lip along one side for shaping the
curved sections, and also have flat, inclined bevels for
shaping the transition zone of the tube during point-
ing, each bevel having a part-conical lip on one side
for the final shaping of the transition zone to a conical
shape: One actuating arrangement utilizes a mutual
camming action to move all die shoes simultaneously
at the same rate to maintain the point on a preselected
axis, while a simpler form displaces the axis during
pointing.

16 Claims, 27 Drawing Figures
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1
METHOD AND APPARATUS FOR POINTING
TUBES

BACKGROUND OF THE INVENTION

This invention relates to the fomﬁng of reduced-
diameter end portions on tubes for use in gripping the
tubes during an operation such as drawing through a
die. Such reduced-diameter end portions (called “-

points” although they typically are generally cylindrical
or have some other blunt-ended shape) are necessary
because the original tubing to be drawn through the die
has a larger outside diameter than the diameter of the
die, and also to provide a portion of the tube that can
be gripped securely to apply the drawing force.

Tube pointing machines of various types are known
and have been used by the trade. For example, U.S.
Pat. No. 3,292,414 shows an apparatus for swaging
points with a plurality of arcuate reciprocating die seg-
ments which compress a tube as the arcuate faces of
the dies are pressed together around the tube. Rotary
swaging also has been used. In another, somewhat
similar approach, represented by U.S. Pat. No.
3,073,374, a tube is positioned between two dies hav-
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ing semi-cylindrical, concave faces and is pinched and

pleated from opposite sides before the semi-cylindrical
dles are closed around the tube.

" In still another approach, shown in U.S. Pat. No.
3,068,929, a tube is positioned over an open-sided, part
polygonal recess and then forced into the recess by two
rams which, when moved toward the open side of the
recess, compress the tube into the recess and cooperate
therewith to form a regular polygonal cavity in which
the tube is collapsed and compacted to the desired
shape. A similar result is obtained by the pointer shown
in U.S. Pat. No. 3,417,598 in which four dies arranged
around the end of a tube are formed with interleaved
flat-edged ribs which permit the dies. to be moved
together to crush the end portion of the tube into a
point.

While these and other known pointers are capable of
producing usable points on tubes, all of the pointers
presently available are subject to one or more deficien-
cies that have prevented the achievement of optimum
results. Specifically, many of the machines produce an
excessively high noise level as an incident to the point-
ing operation, or require rather complicated and dif-
ficult-to-maintain machinery. More importantly,
despite claims that points can be formed completely in
one stroke, it often is necessary to repeat the forming
stroke several times in order to obtain a proper point,
probably because most of the die systems inherently in-
clude gaps into which the metal can be displaced dur-
ing pointing. At the same time, it is difficult, if at all
possible, to obtain uniformity in point diameters while
maintaining the points concentric with the tubes.

" The configuration of the transition zone between the
point and the body of the tube is particularly important
from the standpoint of performance of the tube during
subsequent drawing operations. If the tube is folded
with nonuniform convolutions or distinct creases, par-
ticularly in the transition zone, as is common in some of
the prior pointers, stress risers are set up and can result
m cracks whlch propagate down the tube. during the
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Moreover, many tube materials are “notch’ sensi-
tive,” that is, tend to break under stress wherever a
notch or groove has been formed during pointing.
Thus, any pointer which notches the tube during point-
ing, particularly in or around the transition zone,
produces a likelihood of failure during subsequent
operations. Of course, ruggedness, durability and rela-
tive simplicity of construction, as well as economy in
construction, operation and maintenance, are primary
objects of any production machine, and certain of the
prior art machines, such as those requiring interleaved
ribs, are deficient in these respects.

SUMMARY OF THE INVENTION

The present invention resides in an improved tube
pointer which produces superior and uniform points in
a novel manner by positively guiding and controlling
the bending of the tube material at all times, both in the
zone of the point and in the transition zone, while
eliminating gaps in the die apparatus that could result
in uncontrolled bending or objectionable displacement
of the tube wall. Moreover, the tube pointer of the in-
vention is capable of forming such points in a single and
rapid one-stroke operation, is relatively simple, durable
and quiet in operation, avoids cracks and objectionable
creases in the transition area, and can maintain the
pomt precisely concentric with the tube, thereby avoid-
ing the disadvantages or prior pointers. '

To the foregoing ends, the pointer includes a die hav-
ing at least three die shoes that are arranged around
and define an open-ended die recess of generally
polygonal cross section and are interfitted to permit the
shoes to move inwardly and outwardly, radially of the
tube, to contract and expand the recess, the shoes hav-
ing substantially flat inner working faces which form
the tube first into a generally polygonal cross-sectional
shape as the shoes move inwardly to contract the
recess. The shoes also include means for shaping the
tube between the sides of the polygonal cross section
into arcuate sections so that continued inward move-
ment of the shoes progressively shortens the sides of
the polygonal cross section to buckle and fold the sides
inwardly while moving the arcuate sections toward
each other, finally squeezing the arcuate sections sub-
stantially together into a generally cylindrical point
with the buckled portions formed as flattened loops
within the point.

Controlled formation of the transition zone of the
tube is accomplished by substantially flat bevels on the
die shoes which have the same slope away from the
working faces as the desired angle of the cone of the
transition zone, the bevels also having means thereon
for closing conically around the transition zone as the
arcuate sections of the point are brought together. The
controlled buckling of the point zone and the con-
trolled sinking of the bevels into the tube cooperate to
form uniform folds or convolutions in.the transition
zone with soft creases that flare from the point toward
the tube into wide and gently rounded ends at the junc-
tion with the tube.

To permit such progressive contraction of die shoes
having flat working faces, the shoes are arranged in al-
ternately overlapped relation so that an edge of one
shoe slides along the working face of one adjacent
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