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My invention relates to apparatus for
forming oval structural high-carbon steel
tubes and particularly to such apparatus for
producing - tubes - of this character from
sheet steel which contains a high percentage
of carbon, the sheet steel being rolled into
tubular form and thereafter caused to take
the shape of an irregular oval tube, the di-
ameter of which is preferably increased in
at least one direction at some- particular
point intermediate the ends of the tube.

An object of my present invention is to
provide an improved apparatus for so de-
forming a high carbon steel tube prelimi-
narily formed of sheet metal in general cy-
lindrical shape, whereby the inequalities in
the form of the tube will be eliminated and
the tube be formed throughout its length to
give it a desired irregular oval form, the
same being. accomplished by pressure ap-
plied to the ‘tube in a particular way and
without the necessity of pre-heating the tube.

Another object of my invention is to pro-
vide a tube so formed that it will have the
maximum of rigidity at an intermediate por-
tion so that they will be highly efficient for
the purpose of forming portions of structures
such as bed spring side frame members and
the like.

Another object of my invention is to pro-
vide means for forming: the tube having a
general oval cross sectional shape with ends
which are substantially circular, when this
is desired, for the purpose of fitting attach-
ing brackets having circular openings to
the ends of the tubes, such, as for instance,
bed spring side frame member end brackets.

This application is a division of my pre-
viously filed application, Serial No. 582,588
filed August 18, 1922. :

My invention will be better understood
by reference to the accompanying drawing
which illustrates & preferred embodiment of
my invention. '

Referring to the drawings— '

Fig. 1 shows a front elevational view of
a machine embodying my invention;

Fig. 2 shows a side elevational view of the
machine illustrated in Fig, 1;

Fig. 3 shows a plan view, shortened, of

a tube formed in accordance with my inven-
tion;

Fi’g. 4 is a similar view of the same tube as
shown in Fig. 3 except that the view is
taken from a point at right angles to that of
Fig. 3; :

F‘Fig. 5 shows an end view of the tube of
1g. 4. ’

F ig. 6 shows a plan view, shortened, of a
modified form of the tube formed in accord-
ance with another embodiment of my inven-
tion.

Fig. 7 shows a plan view, shortened, of the
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tube of Fig. 6 talken from a point at right

angles to that of Fig. 6.
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Fig. 8 shows an end view of the tube of -

Fig. 7.

Fig. 9 shows a perspective view of the die
plates employed to compress the tube ends
of the irregular oval tubes of Figs. 6 and 7

70

into substantially circular cross sectional '

shape.

Figs. 10 and 18 are different transverse
sections taken on the tube of Fig. 6 at the
points indicated in Fig. 6. Tigs. 11 and 12
are different transverse sections of the tube
taken at points indicated in Fig. 4.

Referring now to the drawings in all of

which like reference characters indicate like
parts, at 1, I show the frame of a press which
embodies the principles of my invention. At

2, I show a lower jaw for the said press rig--

1dly mounted therein, and at 8, I show a re-
ciprocating upper jaw for the press, at 4 T
show a forming die mounted on the upper
surface of the lower jaw 2, and at 5 I show
an upper forming die member secured to the
upper or reciprocating press jaw on its under
side, the two forming dies presenting their
forming faces toward each other, and in the

forming faces of each I provide longitudinal--

ly extending grooves 6 for the lower die, and
7 for the upper die, these grooves are prefer-
ably symmetrical in transverse dimensions
throughout the operating length of the die,
and are each preferably formed as a part of
a cylinder less than half a cylinder and are
therefore parti-cylindrical in form. ‘
The grooves 6 and 7, when the dies 4 and 5
are brought nearly, but preferably not quite,
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together by downward movement of the up-
per reciprocating jaw carrying the upper die,
define  an approximately oval opening ex-

tending the tull length of the dies, the open-

ing, however, being preferably ~normally
symmetrical with regard to lateral cross sec-
tions throughout its length, the opening com-
prising opposing portions each constituting
something less than a half circle, such por-
tions being brought nearly together. The
opening under such conditions will also cor-
respond -closely to the outside dimensions of
the brazed tubes to.be operated upon, al-
though there will be a slight difference in that
the vertical dimension of the opening under
such a condition would be slightly less than
such outside dimensions. :

The material for the tubes is rolled into
sheets of high carbon steel of the requisite
thickness and width, being rolled into tubular
form, the rolling giving the tubes a form sub-
stantially cylindrical, the diameter of the cy-

lindrical tubes thus prepared being such

that the tube when flattened to make it take
the desired oval shape as described in con-
nection with the latter steps of the process
employed, will produce a tube having the
requisite major and minor cross-sectional
axes dimensions: :
The seams of the tubes thus prepared are
now brazed, or the edges at the seam secured

" together in any other suitable way, but I pre-

fer to braze such a seam, it not being neces-

. sary for the purpose for which I use suc

35

40

45

tubes, to make a fluid tight seam, it only be-
ing essential for the purposes for which my
tubes are intended to secure a strong joint,
not a tight joint necessarily, although my
invention might be employed in connection
with such structures where a tight joint
might be desirable. The tubes may be cut to

.length either before or after brazing, but I

prefer to cut them to length before the braz-
ing. - .
The brazed tubes, substantially of cylin-

."drical shape and of proper length, are now
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" preferably when the lower die plate 4 is being
55

introduced into the press having the die

plates 4 and 5 as before described, the cylin-
- drical tube being placed in the groove 6 for

the lower die plate. ,

Now, prior to the operation of the press,
and before the press is used to form these
tubes of proper irregular oval shape, and

positioned on the jaw 2, I place preferably be-
tween the die plate 4 and the lower jaw 2, near
the ends of the jaw such as-at 10 and 11, sheets
of paper or like equivalent material for the

' purpose of proper thickness such as paper
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having a thickness of .008 inches, so that the
lower die plate is supported at either end
on the paper sheets and secured to the lower
jaw 2 with the ‘paper-sheets near the ends
of the jaw, and between the die and the jaw.
The cylindrical tube now being positioned
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as before described in the groove in the lower-

most die plate, the operator by operating the
press as by stepping on the pedal lever 8 will
cause -power from the motor 9 operating
through suitable gears to cause the jaw 38 to
descend vertically to such a distance that the
tube will be pressed between the upper and
lower die grooves to such an extent that the
pressure will slightly cause the lower die plate
4 and to a less extent, the npper die plate 5,
to yield at their intermediate portions so that
the pressure on the intermediate portion of
the tube will be relieved relative to the pres-
sures at the ends of the tube, and the differ-
ence in pressures will be gradual, lessening
from the ends of the tube towards the center
of the tube. : o

I find that a tube so formed is thicker in
the direction of its minor axis at the middle
portion than it is at the ends, though not so
thick in the direction of its major axis, and
that it is possible to secure tubes of desired
proper form having an enlarged central por-
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tion which will be uniform, there being a -

practically negligible loss due to “culls”
whereby under previously known processes

" for making oval tubes from steel of this char-
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acter, the large number of culls produced .

caused a very serious loss, and which loss is
now practically eliminated. ' o
Such tubes, as shown in Figs. 3 and 4, may

be used as bed spring: side frame members,

since due to their form whereby the thick-
ness is greater at their intermediate portions,
they resist bending, and especially twisting
stresses such as are incidental to the use of
such side frame members in practice; these
side frame members may be suitably attached

‘to the end frame members of a bed spring,

such end frame members being of angle iron
or other forms, in any desired way, as by
forming flanges on the ends of the tubes, or
by brackets having tube end receiving sock-
ets and attaching flanges. = =

In Figs. 6, 7, 8, 10-and 13, I illustrate a
different form of irregular oval tube which
may be produced by my invention. In this
embodiment of my invention, after the tube
has passed through the processes as before
described, the ends of the tubes are inserted
between die plates 12 and 13, Fig. 9, for a
short distance, and the die plates are then
brought together to compress the tube, the
tube being so inserted that its major axis is
in substantially a vertical plane, the cooper-
ating grooves 14 and 15 which compress the
ends of the tubes 16 and 17, Figs. 6, 7 and 8,
are of substantially semi-circular cross sec-
tional shape, and when brought nearly to-
gether, define a cylindrical opening, and com-

_press the tube ends into substantially cylin-

drical shape. .
This is of special advantage where it is
desired to employ the oval form of tubes for
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rigidity in constructions such as bed spring 13(
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side frame members where the brackets for

connecting the side member oval tubes, as
produced by my invention, to the bed spring
frames, such brackets commonly having cy-
lindrical shaped sockets adapted to receive
the commonly employed cylindrical tubular
bed spring side frame members.

Having thus described my invention as'it

may be practiced in varying ways, I wish it
to be understood that other forms of tubes
than those specifically illustrated are contem-
plated in my invention, and that my inven-
tion is not limited to the precise means and
methods herein illustrated and described, but
the spirit of my invention may be had in
structures departing widely therefrom.
What I claim is:— .
1. In a press for forming irregular, hol-

- low metal articles the combination with a
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pair of press jaws of two dies having coop-
erating recessed faces, one die carried by
each jaw, one die having a flexible portion
and supports adapted to support said flex-
ible die on the jaw at the ends of said por-
tion,

2. In a press for forming irregular oval
high carbon steel tubes in which the minor
axes increase in length towards the central
portion of the tube, the combination with a
pair of press jaws, a pair of die plates for the
said jaws each having a parti-cylindrical
groove .in its face, means for securing the
said die plates on the jaws, spacing means
between one of the said die plates and its
jaw near the outer ends of the said plate,
said die plate being constructed of slightly
resilient material, whereby when the said
jaws are brought to their nearest adjacent
position, with a proper cylindrical high car-
bon steel tube interposed between the said
die plate grooves, the pressure applied to
opposite sides of the said tube will be great-
est nearer the tube ends and less towards its
central portion. :

3. ‘A pair of dies for forming irregular,
hollow metal articles, the article contacting
surfaces of which are normally substantially
cylindrical, one of said dies having a flexible
portion and means to support the die so that
said portion may flex in operation to permit
the formation of an article having varying
cross sections,

4. In an apparatus for forming irregular,
hollow metal articles, the combination of a
pair of dies having work receiving recesses
of normally uniform cross section, one of
said dies having a flexible section and means
for supporting the dies so that said section
may flex during a forming operation where-
by the space between the dies becomes of
varying cross section.

5. In a press for forming irregular, hol-
low articles of hard metal, the combination
with a pair of press jaws having means for
moving them toward and from each other,

3

of a pair of recessed dies one carried by each
jaw, one of said dies being flexible, and sup-
porting means supporting said die at the
ends only of the flexible portion.

6. A one-piece flexible transversely con-
cave forming die.

7. In a press for forming irregular hol-
low metal articles without the use of a man-
drel or other filler, the combination with a
pair of press jaws of two recessed dies, one
carried by each jaw, one die having a flexible
portion and supporting means for support-
ing said last named die on the jaw to permit
sald portion to flex under forming pressure.

8. A pair of dies for forming irregular
hollow metal articles while interiorly unsup-
ported, each having a normally partial cy-
lindrical recess in its working face, and one
of the dies being flexible to permit the space
between the dies to vary as an article is
formed. ’

9. An apparatus for forming hollow metal
articles while interiorly unsupported which
comprises a pair of dies having normally
straight complementary grooves, one of the
dies being flexible and means for supporting
said flexible .die to permit limited flexure
when forming pressure is applied thereto.

10. A pair of metal-forming dies having
normally complementary recessed surfaces,

-one of the dies being flexible and means for

supporting said flexible die to flex away from
the other under forming pressure.

11. A pair of forming dies, one of which
is flexible and resilient, the dies having nor-
mally complementary recessed adjacent sur-
faces, means for supporting the flexible die
at spaced points between which it may flex
away from the other, and means for limit-
ing said flexure. '

12. A pair of forming dies having nor-
mally complementary recessed adjacent sur-
faces, one of which dies comprises a flexible
beam, and supports therefor permitting the
beam to bend away from the other die at its
unsupported points under forming pressure.

In testimony whereof I hereunto affix my
signature this 17th day of June, 1924.

FRANK P. VINCENT.
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