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1 ,
This invention relates to tapered metal tubes
such as are employed for piles for foundations,
flag poles, and the like, and is directed to the pro-~
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of decreasing radius, which, after removal of the

- flat portions, may be united to form the desired

vision of a novel and improved method for mak- .

ing such tubes.

Up to the present time, tapered tubes have
been produced by taking a length of tube, cut-
ting it to provide an elongated V-shaped slot

therein, and then passing the tube through a °

swaging press or a plurality of rings of decreas-
ing diameter, while continuously  turning the

tube, so as to deform and shape the portions ad-

jacent to the slot in.such a manner as to bring
the edges thereof into. juxtaposition, the edges
being then united by welding in a final operation.

As is well known to.those. skilled .in.the art,
such a method is not satistactory for various rea-
sons, ‘among others because in the shaping op-
eration the tube becomes easily distorted so that
the required exact conical shape cannot be al-
ways obtained. Furthermore, in case of heavy
tubes having walls of considerable thickness, the
shaping operation is very difficult ‘to perform
and the results obtained are entirely unsatisfac-
tory.

" In any event, the aforementioned method does
not lend itself to the formation of tubes tapered
only along a part of their length; since it is prac-
tically impossible in the shaping operation de-
seribed to produce a eonical section coaxial with
the remaining portion of the tube that has not
been acted upon, and the resulting structure is
therefore unusable for any practical purposes.

1t is therefore the general object of the inven-
tion to provide a novel and improved method
adapted to be used in the production of tubes
tapered throughout their length as well ‘as in
the formation of tapered tube sections only, and
which entirely eliminates the aforementioned
shortcomings while being advantageously ap-
plicable also to tubes of considerable wall thick-
ness. -
Another and more specific object of the inven-
tion is to provide a method for forming tapered
tubes ot tapered tube sections, whereby any shap-
ing or swaging operation involving deformation
of tube portions under rotation thereof may be
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entirely dispensed with, so as {0 eliminate the -

danger of distortion of the structure as a result
of such operation.

A further object of the invention is to provide
a method whereby a cylindrical tube to be ta-
pered is initially de!ormed, to simultaneously pro-

duce, in & single operation; planar tube portions:
subsequently to be removed-and curved portions
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tapered structure without any further shaping

thereof.

.'These and other objects will become apparent
in the following description of the invention il-
lustrated in the drawings, wherein: |

Fig. 1is a plan view of a tube whérein'a tapered
section is to be formed by means of the method

according to the invention, the figure also illus-
trating means that may be employed to facilitate

the ca.rrying out of the method.
Fig. 2 is an end elevation of the tube of Fig. 1.
Pig. 3 is a plan view of the tube il]ustrating
the first step of the method.
Pig. 4 is an end elevation of the tube of Fig. 3.
Fig. 5 is a plan view of the tube in-a successive
phase of formation of the tapered section.
Fig. 6 is an end elevation of the tube of Fig. 5.

Fig. T 1s a plan view of the tube showing the‘

completed taperegi section, and -
Fig. 8 Is an end elevation of .the finished ta-

pered tube of Fig. 7, seen from the end thereof

of minor diameter.

Referring now in detail to the drawings, nu-
meral 10 indicates a. tubular element, such as a
pipe. of any desired length and wall thickness,

Assuming that said pipe is to be tapered along

part of its length, as for instance between the line
X—X in Pig. 1.and the end' 12 of the pipe, the
first step in the practicmg of the method is as
follows:

The pipe 10 is deformed or ﬂattened from the

. starting point of the tdper, at the line X—X, to

the pipe end §2, so as to form therein planar con-
verging wall portions (4, 14a of gradually increas-
ing 'width and spaced from one another, at the
end 12 of the pipe, by a distance equal to the de-
sired final diameter of said end. As illustrated
in Fig. 3, the flattening of the pipe thus eftected

results in the concurrent formation thereon of

the longitudinally extending arcuate pipe por-
tions 16, I6a interconnected by the aforemen-
tioned triangularly contoured planar wall portions
i4,-14a and having a radius which gradually de-
creases from the initial point of the flattening to
the énd of the pipe proportionally with the grad-

ual increase in width of/the aforementioned ﬂat !

wall portions,

In the follownig step of construction of the ta-
pered section, the pipe is cut to remove the planar
wall portions 14, t4a, as shown in Figs. 5 and 6,
thereby defining the edges 18, 19 and 18a, 19¢, re-

spectively, of the arcuate pipe portions IB’ 16a
formed in the previous flattening operation, As
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will be manifest, these latter portions constitute
the two halves of the tapered section to be
forined, the construction whereof will be readily
completely by forcing the portions toward one
another, to bring the aforementioned edges
thereof into juxtaposition, and then uniting said
edges in any suitable manner, as by welding, in
a flna] forming operation. The resulting finished
pipe, embodying a tapered section, is shown in
Pigs. 7 and 8.

If desired, in order to facilitate the flattening
operation described, a pair of forming elements
22, 24 may be welded or otherwise fastened to the
interior of the pipe 10 in diametrically oprosed
. positions, as shown in Figs. 1 and 2. Such ele-
ments will have an outer contour identical to the
inner contour of the pipe portions 18, {6a to
be formed as described; and need not extend
throughout the length of the pipe section to
be tapered. Elements of short length positioned
in proximity of the pipe end (2, will be sufficient.
Of course, such elements will be removed upon
completion of the flattening operation.

The method hereinbefore disclosed is appli-
cable without any substantial modification to the
production of pipes tapered from end to end. In
this case the pipe will pe flattened in the manner
described starting from & point close to one end
thereof, and after the structure has been com-
pleted, the untapered section thereof will be cut
off. i

It will be apparent from the foregoing that I
"-have provided a novel and improved method,
which permits of the formation of tapered tubes

as well as of tubes embodying tapered sections, 383

and which, in contrast to the methods of the

prior art, involves only operations that can be

easily controlled and eliminates any danger of
undesired deformation of the.tube that is in-
herent'in the swaging operations required by such
methods.

It is to be understood that certain changes
and modifications may be made in the invention
described and illustrated in the drawings without
departing from the spirit of the invention or ex-
ceeding the scope of the claims. .

I claim:

1. A method of producing tapered tubes, which
comprises taking a cylindrical tube, deforming
the same to produce therein arcuate portions of
gradually decreasing radius interconnectediby tri-
angular planar portions, removing said planar
portions, and then urging said arcuate portions
towards one another to bring their edges into
juxtaposition.

2. A method of producing tapered tubes, which
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4 .
comprises taking a cylindrical tube, deforming
the same to produce. therein planar portions of
gradually increasing width, and arcuate tube por- -
tions of gradually decreasing radius intercon-
nected by said planar portions, removing said
planar portions, urging said arcuate portions
towards one another and then uniting said arcu-
ate portions to one another. ‘

3. A method of forming a tapered section in
& cylindrical tube, which comprises deforming a
section of the tube to produce therein triangular
planar portions of gradually inereasing width ex-
tending longitudinally of said tube section and
converging toward one another, and arcuate por-
tions of gradually decreasing radius intercon-
nected by said triangular planar portions, remov-
ing said planar portions to provide triangular
cut-outs between said arcuate portions, and then
uniting the arcuate portions to one another,

4. A method of forming tapered tubes, which
comprises taking a cylindrical tube, deforming
the same to provide therein triangular planar
portions of gradually increasing width extending
from a point in proximity of one end of the tube
to the other end thereof and arcuate portions
of gradually decreasing radius interconnected by
said triangular planar portions, removing said
planar portions to provide triangular cut-outs
between said arcuate portions, forcing said arcu-
ate portions toward one another to bring the
edges thereof into juxtaposition, uniting said
edges to each other, and finally cutting off the
undeformed portion of the tube.

5. A method of producing tapered tubes which
comprises taking a cylindrical tube, deforming
the same to produce therein opposing arcuate
portions of gradually decreasing radius bounded
by converging edges of opposing planar portions, -
removing said opposing planar portions along the
converging edges thereof to provide substantially
triangular cut-outs between the edges of said
arcuate portions, urging the arcuate portions
towatds one another into juxtaposition at their
edges and uniting the thus juxtaposed arcuate
portions. o .
' NATHAN MICHELMAN,

REFERENCES CITED
The following references are of record in the

50 file of this patent:

56

UNITED STATES, PATENTS

Number Name Date
1,934,822  ‘Sawyer —_..___._._ Nov. 14, 1933
1,433.890 Johnson . ____ Oct. 31, 1922
1,586,626 © Johnson o._________ June 1, 1926




