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This invention felates fo a méthod of and- apparatus
for forming a reinforced tubular support.

1t has heretofore been proposed to corrugate and intro-
duce insetts ifito tubular membérs to increase the rigidity
and strength theréof. However; the: outer .member has
merely been forced into engagement. with the inner mem-
ber which retained its original circular-shape so that the
reenforeing action thereof was quite limited. Moreover,
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such .members have been formed by. drawing the same .

through dies which is a slow and expensive operation.
It.is an object of the present invention to provide a
method- and apparatus for efficiently .and - cheaply corru-
gating tubular supporting members. )
The foregoing and further objects will be apparent from

the following specification when read.in conjunction: with -

the attached drawing, wherein: v

Figure 1 is a Iongitudinal section of my improved sup-
port;

Figuze 2-is a. cross: section. of line TI-—1II of Figure 1;
and :

Figures 3 through 7 are cross sections of roll passes
embodying the teachings of my invention.

Referring more particularly to the drawings, the letter
S indicates a tubular supporting member composed of an
outer pipe 2 and a tubular reenforcing or insert member
4 disposed interiorly of the base portion of the pipe 2.
It will be noted that the pipe 2 has flutes or corrugations
6 extending longitudinally throughout the length thereof
and that the supporting member 4 is similarly fluted so
that the intermediate surfaces of the two members are in
close, tight engagement throughout the whole extent
thereof. As a result of such engagement, the insert mem-
ber provides maximum stiffness to the assembly since it
is impossible to produce a sliding action therebetween.
As a matter of fact, the two members cannot be sepa-
rated without destroying one or the other, or both.

The foregoing fluting is accomplished by cold rolling
telescoped tubular members in the specially designed roll
passes of my invention. The roll passes are disposed in
longitudinally aligned stands as indicated by the numeral
10, the pairs of rolls 12 in the alternate stands being dis-
posed at 90° relative to the rolls in the intermediate
stands. This is the generally conventional arrangement in
so-called sinking or sinking-sizing mills and has accord-
ingly not been shown in the drawings. However, the
passes and contours of the rolls forming the same have
novel features enabling the conjoint longitudinal fluting,

" which will be more fully explained hereinafter.

In the present arrangement, six stands or passes are
preferred and Figures 3 to 7, inclusive, of the drawings
are vertical sections thereof showing the contours of the
rolls. As is indicated by the foregoing figures, the rolls
have their axes of rotation disposed normal to the pass
line. Each of the pairs of rolls 12 have complementary
hollowed-out grooved portions 14 which-define a rolling
pass. It is noted that each of the rolls has a fluted por-
tion 18 composed of flutes 16 on. both sides of the and
adjacent its center line c—c thereof. Preferably this por-
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tion extends for between about 45° to 60° on, each side
of the center line confining the fluting, to arcs of 45 ° to
60° on each side of the center line thus preventing ait,
undercut. condition which occurs if the wholé roll grao
14-is fluted. - Moreover, it restricts the fluting action 1
the most effective forming portion of the rolls, _ Thus die.
to the alternate 90° disposition of the Tolls, the second.
and fourth roll passes flute or work the portion of the
workpiece not acted on by the rolls of the first and, third
passes. The fifth and sixth passes are rounding tip passes,
and only do sufficient. reducing of the composite mem-
ber to insure the correct shape. theréof, o

An examination of the drawings also indicates th
the rolls are contoured so that crests 17 of flutes
formed at the niid-portion of the rolis in thé ISt ¢
second passes, and these crests. are then alternatsly §-
posed-at the edges of the two rolls in the succeeding passes.
This enables bettér control of the rolling passes by
ing evenly distributed application of the rolling p
Further, the crests disposed at the edges of the S,
which are rounded or radiused, tend. to guide thé work-
piece and prevent any twisting thereof. =~

'Another‘ feature of the roll: passes of niy deésign, es-
pecially adapting them to the cold fluting of tubuldr mém:
bers, is that the passes are slightly oval in shape, That
is, the distance d-—d across the width of the grooves_is
slightly greater than the combined depths along the center
line thereof, plus the clearance e—¢ between the folls.
Preferably the width should exceed the combined. depli
and clearance an amount equal to between. 2 and. 5%
of the combined depth and clearanice. It will be app: ent.
that the provision of ovality in the fluting passes permits
a greater squeeze therein than would be possible. if. the
passes were of generally circular cross section. This exfig
squeezing action is particularly desirable in that it com-
pensates for the tendency of the cold rolled metal to
spring back. )

While I have shown and described one specific embodi-
ment of my invention, it will be understood that this em-
bodiment is merely for the purpose of illustration and
description and that various other forms may be devised
within the scope of my invention, as defined in the ap-
pended claims.

T claim:

1. The method of forming a composite tubular support

- member comprising telescoping a pair. of tubular mem-
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bers and passing said telescoped tubular members through
a plurality of grooved roll passes, the rolls forming said
passes having their working mid-portions fluted, the rolls
in the stands being disposed normal to the pass line and
each of said stands being disposed-at a ninety degree angle
relative to the adjacent stands.

2. The method of forming a composite tubular support
member comprising telescoping a pair of tubular mem-
bers and passing said tubular members while at substan-
tially room temperature through a plurality of roll passes
formed of pairs of grooved rolis, the rolls forming said
passes having their mid-portions fluted, the rolls in the
stands being disposed normal to the pass line and each
of said stands being disposed at right angles relative to
the adjacent stands, the width of the combined grooves
in said pairs of rolls exceeding the depth thereof.

3. Apparatus for longitudinally corrugating steel tubu-
lar members by cold rolling comprising, a plurality of op-
positely disposed pairs of grooved rolls forming aligned
substantially enclosed working passes, the said rolls hav-
ing their axes of rotation disposed normal to the pass line
thereof and the axes of the successive pairs of rolis being
disposed at right angles relative to the adjacent rolls on
either side thereof, each of said rolls being fluted adjacent
the mid-portion thereof, the width of the grooved rolling
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pass formed by said rolls exceeding the depth thereof.

4. Apparatus for longitudinally corrugating steel tubu-
lar members by cold rolling comprising, a plurality of
oppositely disposed pairs of grooved rolls forming aligned
substantially enclosed working passes, the said rolls having
their axes disposed normal to the pass line thereof and
the axes of the successive pairs of rolls being disposed at
right angles relative to the adjacent rolls on either side
thereof, each of said rolls being fluted between 45° and
60° from each side of its center line and the width of
the grooved rolling pass formed by each pair of said rolls
exceeding the depth thereof.

5. Apparatus for longitudinally corrugating stecl tubu-
lar members by cold rolling comprising, a plurality of
oppositely disposed pairs of grooved rolls forming aligned
substantially enclosed working passes, the said rolls having
their axes of rotation disposed normal to the pass line
thereof and the axes of the successive pairs of rolls being
disposed at right angles relative to the adjacent rolls on

either side thereof, each of said rolls being fluted between :

45° and 60° from each side of its center line, the width
of the grooved rolling pass formed by each pair of said
rolls exceeding the depth thereof by an amount between
2 and 5%.

6. Apparatus for longitudinally corrugating steel tubu-
Jar members by cold rolling comprising, a plurality of
oppositely disposed pairs of grooved rolls forming aligned
substantially enclosed working passes, the said rolls having
their axes of rotation disposed normal to the pass line
thereof and the axes of the successive pairs of rolls being
disposed at right angles relative to the adjacent rolls on
either side thereof, cach-of said rolls being fluted adjacent
the mid-portion thereof, the width of the grooved rolling
pass formed by each pair of said rolls exceeding the depth
thereof by an amount between 2 and 5%.

7. The method of forming a composite tubular support
member comprising telescoping a pair of tubular members
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and passing said telescoped tubular members through at
least two grooved roll passes, the rolls forming said passes
having their working mid-portions fluted, the telescoped
tubular members being fluted on opposite sides thereof in
the first of said passes and in the second pass fluted on
opposite sides thereof intermediate the flutes formed in
the first pass.

8. The method of forming a composite tubular support
member comprising telescoping a pair of tubular members
and passing said telescoped tubular members while at
cold working temperatures through at least two grooved
roll passes, the rolls forming said passes being fluted be-
tween 45° and 60° from each side of their center lines,
the width of the grooved rolling pass formed by said rolls
exceeding the depth thereof by an amount between 2 and
5%, the telescoped tubular members being fluted on oppo-
site sides thereof in the first of said passes and in the
second pass fluted on opposite sides thereof intermediate
the flutes formed in the first pass.
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