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Tube Company, a corpora.tlon of New Jersey ;

Application June 25, 1948, Serla_l No. 35,096 -
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* 2 Claims.

1

This invention relates to machines for straight-
ening pipe during its manufacture.

As a step in the manufacture of steel pipe, the
pipe is subjected to a straightening operation,
commonly either with a rotary straightening ma-
chine or a gag press. Rotary machines with
which we are familiar straighten the pipe by
bending -it through a series of reverse bhends.
Such action has the disadvantage that the en-
tire pipe is cold-worked, which may be undesir~
able. Gag. presses engage the pipe at spaced
points and remove the bends by proper applica-
tion of lateral thrusts. Gag presses thus over-
come the disadvantage of rotary machines, but
those with which we are familiar are undeswably
slow.

An object of the present invention is to pro-
vide improved pipe straightening machines that
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with respect to said arms and. fixed to the base
as by machine screws 14. Preferably each bear-
ing block includes. a pair of spaced bearings (3,
Figure 1 -shows two. arms 12 and three bearing
blocks 13, but obviously a larger number of arms
and bearing blocks may be included where needed.

A power driven shaft- 18 is rotatably mounted
in bearings 15 and carries longitudinally spaced
straightening rolls 1T between each set of bear-
ings and in staggered relation to arms 12, The

" shaft rotates counter-clockwise as viewed in Fig-
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avoid any extensive cold-working pipe.and yet

are capable of rapid and continuous operation.
A further object of the invention is to provide
- improved pipe straightening machines that oper-

ate rapidly and continuously and yet straighten-

by application of lateral thrusts according to
the principle of gag presses.

A further object of the invention is to provide
improved machines for straightening pipe where-
in pipe lengths are straightened by being bent to

the elastic limit or beyond while rotating with-.

out being appreciably cold-worked.

In accomplishihg these and other objects of
the present invention, we have provided  im-
proved details of structure, preferred forms.of
which are shown in the accompanymg drawmgs,
in.which:
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Figure 1 is a side e1evat10na1 V1ew of an im-.

proved pipe straightening machine embodying
features of the .present invention;

Figure 2 is an end elevational view of the ma-
chine shown in Figure 1;

PFigure 3 is a-top.plan view -0of a modified form

of pipe straightening machine embodying fea-:

tures of the invention; and

Figure 4 is an end elevational view of the ma-"

chine shown in Figure 3.

Referring more in detail to the drawings:

‘The pipe straightening machine shown in Fig-
ures 1-and 2 comprises a base 18, on which thrust
means are carried for bending the pipe to its
elastic limit or beyond, as hereinafter explained.
The .thrust means include- a plurality of: longi-
tudinally spaced arms i2 upstanding from one
edge of said base and affixed thereto as by weld-
ing, and a plurality of bearing blocks 13 upstand-
ing from the mid-portion of said base staggered

40

45

50

55

ure-2. -The upper -edges_of arms 12 preferably
are joined by-a horizontal brace 18. The lower
edges of said arms are arcuate. Arcuate bear-
ing shoes {9 are removably fixed to the lower-
edges of the arms as by machine screws 20. The
arcs of said bearing -shoes are substantially
quadrants of a circle, the center of which com—
cides with the axis of shaft 16. .

A series of conveyor rolls. 21 are rotatably car~
ried by ‘base 10 between bearing blocks 13 and
the lower portions of arms 12. A series of ver-
tically. movable jack .rolls 22 are carried by the
hase in the longitudinal spaces between conveyor
rolls 21 and preferably are hydraulically oper-
ated. Pipe lengths P are introduced to the
straightening - machine - via - conveyor. rolls 2I.
They are then elevated via jack rolls 22 to a posi-
tion where they are contacted by stralghtemng
rolls I1.

The face of bearing shoes 19'is radla]]y spaced
from the circumference -of :straightening rolls
17 by a distance sufficiently less-than the outside
dlameter of pipe P that a stralght ‘pipe. length
paqsmg beuween the rolls and the bearing shoes-
is bent appr ox1mate1y to its elastlc limit. A .pipe:
length that is.not stralght is- thus bent, beyond
its elastic ,hmlt sufficiently. so-that its elasticity:
straightens it as it emerges from the machine.
It is seen that the straightening rolls and bear=:
ing:shoes apply lateral thrusts to the pipe; similar
to-a-gag press, although they do not move radially.-
The spacing between the straightening rolls and:
bearing shoes may be adjusted for different pipe
diameters by changing the bearing shoes. ‘Shims
are used between the underfaces-of the shoes and
the faces of the'arms to compensate for roll and
shoe wear and to provide for adjustments: dué:to
pipe ‘diameter variations. The diameter of
straightening- rolls 17 is at least four fimes the
outside diameter of the pipe in order that rota-
tion of the rolls through 90° rotates the pipe
through at least one complete revolution.

When jack rolls 22 elevate the pipe into en-
gagement with the straightening rolls, rotation
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of. the latter carries the pipe through at least
one complete revolution. Since the straighten-
ing rolls and bearing shoes contact the pipe and
apply lateral thrust forces thereto at spaced apart
points and thus bend the pipe to its elastic limit
or beyond, such contact through one or more
complete revolutions of the pipe effectively re-
moves any bends. As-illustrated: in- Figure- 2,
several successive pipe lengths may be straight-

enened simultaneously, thus further expediting.

the operation.

After clearing the bearing shoes:and:straight-
ening rolls, the pipe is discharged on a receiving
table 23 for further operations:in-itsmanufacture:

It is possible also to operate- the machine: in-
That is, pipe may be introduced to the

reverse.
machine at the upper edge of the:bearing:shoes
and discharged at the lower end onto conveyor
rolls 21. .

In the modified form of pipe straightening
machine shown-in Figures: 3:and 4, both thrust
means -are rolls, rather than a straightening roll
and’'a bearing shoe. The machine comprises a
base 25, which carries an axially aligned set of
bearing blocks: 267 and a second axially aligned
set-of bearing blocks 21. = 'The two sets of bearing
blocks are-laterally spaced and:are in-staggered
relation. Said bearing blocks each comprise sets
of "bearings 28 and: 29" respeetively. A power
driven shaft 80 is rotatably supported‘in bearings
28: A:shaft 31, which may be either power driven
in-synehronism with shaft 38 or idling, is rotat-
ably supported in bearings:29; Shafts 30 and 31
carry straightening: rolls 32 and 33 respectively
between their bearings. The straightening rolls
thus are in laterally spaced’ staggered: relation,
the-spacing being sufficient to-bend a straight
pipe length approximately to its elastic limit as
in the first embodiment. The machine may be
adjusted for: different pipe diameters-by varying
the- lateral spacing- between bearing blocks- 26
and 27:

A series-of rotatable conveyor rolls 34 are car-
ried ‘by-the-base between bearing blocks 26 and
2T'and a series of jack-rolls-35 are-carried by the
base between said conveyor rolls. Pipe lengths P
are introduced to the-machine via the conveyor
rolls-and jack rolls-as:in the: first- embodiment.
One-or more upper bearing rolls-36 are-carried by

supports 37 from above and bear on the surface

of pipe.

Jack- rolls: 35 and upper bearing rolls 36 co-
operate to retain the pipe between the straighten-
ing-rolls as shown in Figure4. The pipe is'main=

tained in thisposition-through atleast one revo-- :
lution; after which-jack- rolls-35 are lowered and-
As in the

the pipe is'removed from the machine.
first:embodiment, bending of thepipe to its elastic
limit: or-beyond-through-one*or more- compleéte
revolutions effectively removes any bends.

It"is seen that in both.embodiments- of - the-

invention-the pipe is straightened by bending to
its-elastic limit or beyond in a very expeditious
fashion. There is no appreciable cold-working

of the:pipe; except-that incident to straightening-

the:bends. Thus both embodiments of the ma~
chine. straighten pipe aecording to the principle
of the gag press and yet overcome the:disadvan-

tage of slow:-operation. Although the machine is
described :for straightening:pipe, it:is:-apparent:

the:same machine could be-used for straightening
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other elongated cylindrical articles, such as steel
bars.  Therefore we do not wish to exclude other
uses to which the machine may be applied.

The present invention also embraces the novel
method of straightening pipe by rotating the pipe
through at least one revolution while simul-
taneously applying lateral thrust forces to oppo-
site:sides-of the pipe-at staggered points, thus
bending the pipe to or beyond its elastic limit.

‘While we have shown and described only cer-
tain embodiments of the invention, it is apparent
thatfurther modifications may arise. Therefore,
we do not wish to be limited by the disclosure set
forth- but only: by the scope of the appended

- claims. .

‘We claim:

1. A straighitening machine for elongated cylin-
drical.articles comprising a base, a plurality of
longitudinally spaced arms upstanding from said
base, arcuate bearing shoes on said arms adapted
to contact the side walls of articles at longitudi-
nally spaced apart points in a single line, bear-
ings carried by said base, a power driven shaft
rotatably carried by said bearings, the center of
the arcs of said bearing shoes coinciding with the
axis of said shaft, and longitudinally spaced
straightening rolls carried by said shaft in stag-
gered-relation to said bearing shoes adapted to
contact longitudinally spaced apart points in a
single line on the diametrically opposite side of
the-article intermediate the points of contact of
said bearing shoes and to rotate the article
against said- bearing shoes through at least one
revolution of the article.

2. Astraightening machine for elongated cylin-
drical articles comprising a base, a plurality of
longitudinally spaced arms upstanding from said
base, arcuate bearing shoes removably fixed on
said arms adapted to contact the side: walls of
articles at longitudinally spaced apart points in
a- single line, bearings carried by said base, a
power. driven shaft rotatably carried by said
bearings, the arcs of said bearing shoes being sub-
stantially quadrants of a circle, the center of
which coincides with the axis of said shaft, longi-
tudinally spaced straightening rolls carried by
said shaft in-staggered. relation to said bearing
shoes- adapted to. contact longitudinally spaced
apart points in a-single line on the diametrically
opposite side of the article intermediate the points
of contact of said bearing shoes and to rotate the
article against said bearing shoes through at least
one revolution of the article, and means on said
base- for ‘conveying and elevating articles to a

" position for contact with said bearing shoes and

said straightening rolls.
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