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MAX MANNESMANN, OF REMSCHEID-BLTEDINGHAUSEN, GERMANY.

ART OF ROLLING TUBES.

SPECIFICATION forming part of Letters Patent No. 721,209, dated February 24, 1903,
Application filed October 7, 1901, Renowed September 17, 1902. derial No. 124,806, (No model.)

To all whom it maly conceri:

~ Be it known that I, MAX MANNESMANN, &
citizen of the Empire of Germany, residing at
Remsecheid-Bliedinghausen, Germany, have
invented new and useful Improvements 1n
the Art of Rolling T'ubes, of which the fol-
lowing is a specification.

My invention relates to the rolling out of
hollow billets or blanks between grooved rolls
on a mandrel into a tube. .

- In rolling out tubes from ahollow blank or
billet the blank was heretofore subjected on
a mandrel to the pressure of two rolls, which
first contacted with or compressed the mate-
rial at diametrically opposite points near the
middle of the groove,so as tostretch the blank
in longitudinal direction. At the same time
those parts of the circumference of the tube
near the edges of the groove and which were
not under compression by the rolls were
stretched by the cohesion with the compressed
and elongated parts. The tube was then
turned around its axis through an angle of
ninety degrees and subjected a second time
to the rolling operation, so that those por-
tions which were elongated without being
compressed were compressed and rolled out
and the previously-compressed portions were
elongated without being compressed. "This
process subjected the tube to tearing strains

alternating with compression, and several |

passes were required for producing the fin-
ished tube. In rolling out hollow blankson &
mandrel between three or four grooved rolls
the same operation was performed. Thecali-
ber of the rolls was cut away tanentially
to the grooves, so that the center portion

of the grooves first touched the blank, and |

room was left at the sides of the grooves 1o
prevent the formation of fins of the blank.
The blank passed many times through the
rolls, turned around its axis between each
two passes for sixty degrees with three rolls
and forty-five degrees with four rolls, and so
rolled out to the desired degree, whereby the
circumference of the blank at three or four
points was alternately subjected to a strong
pressure by the center portions ot the grooves
and to tearing strains or a crowding up be-

so tween the cut-away sides of the grooves.

e -

The object of the present invention is to

fuoo
&

| overcome the defects of this process, avoid-

ing the alternating compression and tearing
strains, and furnish a process in which the
stretching of the blank into a tube 1s pro-
duced under pressure throughout its cross-
section, so that the stretching operation is
produced under pressure exerted on the en-
tire circumference of the tube, and a blank
can be rolled out into a tube in one pass
through the rolls; and the invention consists
of the improvement in the artof rolling tubes
by subjecting a hollow blank or billet of a
size larger than the passon a mnandrel through

itsentire cross-section to the pressure of posi-

tively-driven rolls, which first contact with
or compress the metal near the edges of the
oToove, so as to squeeze down some of the
material of the blank and intentionally to
produce ridges, fins, or ribs and a stretching
of the whole body of the blank, as well as of
the ridges, fins, or ribs, in longitudinal direc-
tion.

The invention consists, further, of addi-
tional steps in the art of rolling tubes, which
will be fully deseribed hereinafter and then
pointed out more specifically in the claims.

In the accompanying drawings, Kigure 1
represents a vertical transverse section of a
tube and mandrel subjected to the pressure
of rolls by the process heretofore used. Ifigs.
9, 4, 6, 8, and 10 are vertical longitudinal sec-
tions illustrating the successive steps of my

| improved process of rolling tubes by circums-

ferential pressure on the hollow blank or bil-

let.
verse sections respectively on lines 3 3, Fig.
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Figs. 3, 5,7, 9, and 11 arevertical trans-

2. 5 5, Fig. 4, 7 7, Fig. 6, 9 9, Fig. o, and

11 11, Fig. 10. Fig.12isasideviewof a tube

shown partly rolled out by my improved proc- 7

ess.
sections respectively
14, Fig. 12.

Figs. 13 and 14 are vertical transverse

on lines 13 13 and 14
Fig. 15 is a side elevation of a -

finiched tube, on which the ribs or feathers

formed on the exterior of the tube are partly
Figs. 16 and 17 .

rh

trimmed off at their edges.

are vertical transverse sections respectively .

on lines 16 16 and 17 17, Fig. 15.

Figs. 18,

19, and 20 are end views of a three-roll roll- -

ing-mill for carrying out my improved proc-
ess. Fig. 21 isa side elevation, partly 1n sec- .
tion, showing the cutters for cutting off the



5

out.

IO

I5

20

25

30

35

40

45

50

55

6o

=

exterior ribs or feathers, and Figs. 22 and 23
are vertical transverse sections respectively
on lines 22 and 23 in Fig. 21.

Similar letters of reference indicate corre-
sponding parts.

In the drawings, m represents the mandrel |

over which the hollow blank or billet is rolled
andc’the rolls employed
for rolling out the blank on the mandrel,
Positive rotary motion is imparted to the
shafts of the rolls in any suitable manner.
The rolls are so disposed around the mandrel
thatpressure nearly around its en tire circum-
ference is exerted on the hollow blank or bil-
let during

Ing preferably used for this purpose, the
edges of which are arranged closely together,
as shown in Fig. 11, so that the tube ig formed
in close contact with the mandrel around the
entire circumference of the same,while in the
small spaces between the rolls small ribs or
feathers  are formed on the outside of the
tube. Astherolling operation progresses and
the blankis forced througl the rolls the spaces
not under pressure at the entry of the pass

bis the blank,and ¢

diminish as the working faces of the rolls ap- |

proach each other, whereby some of the mate-
rial of the blank which islocated between and
acted upon by the beveled paris outside of the
edges of the rolls is compressed and elongated
with the body of the tu be, s0 as to form longi-
tudinal ribs on the outside of tha same. The
entire cirecumference of the tube, as well as
the ribs or feathers formed thereon, is in sach
way under compression while being rolled.
The rolling operation is best performed by

means of four rolls, as they surround the en-

tire circumference of the blank
Or more perfect degree than three
rolls, as will readily appear

In a greater

from an iuspec-

tion of Figs. 4 to 11, in which fon r rolls, and |

of Figs. 18 and 19, in which three rolls, are
used. The longitudinal ribs or feathers 7,
formed at the exterior circumference of the
tube, after the same is rolled out can either
be removed by 4 Separate cutting operation
or immediately as the tube leaves the rolls
by a cutting-tool f, which is arranged in prox-
Imity to the outgoing end of the rolls, as
shown in Fig. 20, or the edges of the ribs or
feathers may be trimmed off and the remain-
ing portions of the ribs or ridges retained on
the tube, as shown in Fig. 15. In case, how-
over, tubes with exterior ribs are to be rolled,
sach as are used for the masts of electric
lights or the poles of overhead electric rail-
ways, then the circumference of the rolls
may be so shaped that rounded-off ribs are
formed, which act then in the nature of rein-
forcing-ribs that are not required to be re-
moved from the tube.

ouf. The ribs or feathers ” may also be
formed by the correspondingly-beveled or at
any desired angle cut-away parts of the rolls

. . . . J
ciutside ¢f their edges in dovetail shape or | two rolls

the rolling operation, four rolls he- |

oronly two |

In this case the ribs |
should be made of uniform thick ness through- |
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[ undereut, as shown in Fig. 19, or the rims
outside of the edges of the grooves
tirely be dispensed with, as shown in Fig. 20.
In this case the shaped edges of the rolls
Squeeze off or cut off a portion of the mate-
rial of the blank. Even without the circum-
| ferential rims the whole cross-section of the
blank is compressed to some extent, as the
edges of the rolls crowd u p the material cut
| off by them from the blank. This crowding
| up becomes larger when instead of sharp

edges rounded-off edges are employed; but
] circumferential rims to compress the ribs,
the edges of the

feathers, or fins formed by
rolis are preferred. K

When a cutting-tool is used.for catting off
theribsduring the rolling of the tube, a guide-
box d is used for conducting off each cut-off
rib, so that the same does not interfere with
the rolls and the roller-bearings. This cut-
ting off of the ribs can be accomplished in g
more or less perfect manner and the slight
unevenness remaining on the tube be evened
up by grinding or polishing or by rolling them
down, so that a pertectly smooth exterior sur-
| face is obtained.

I am aware that heretofore the attempt was
made to form longitudinal ribs on tubes by a
drawing process. Such tubes, however, have
atter the drawing process a considerably in-
ferior rate of elongation or contraction than
tabes produced by my rolling process be-
tween positively-driven rolls. Besides that,
only very ductile material ean be strongly
stretched out by a drawing process, while
many materials can be rolled ous by means
of positively-driven rolls, which are unfit to
the drawing process, as in rolling the stretch-
Ing out takes place under compression.
~ The edges of the rolls in my rolling process
| first impinge upon the hollow blank, com-
press the same, squeeze down a certain por-
tion of the material of the same, and form
ribs, ridges, fins, or feathers between them
| while holding the rolled-out tube under com-
| pression around the whole circumference of
the mandrel. Hitherto in rolling out metals
fins were sought to e avolded, as the blanks
had to pass many times through the rolls,
and fins produced by one pass would spoil
the tube when being turned for
and passed again through the rolls. In my
f new rolling process I produce fins, ribs,ridges,
)

or feathers iutentionally. I compress the
hollow blank strongly between the rolls and
the mandrel, stretch out the blank into a
titbe in one pass, and form fins, ribs, or
feathers, so that the tube cannot be turned
for ninety degrees and again passed through
the rolls; but I stretech out the blank into a
tube in one pass, so that a turning of the tube
for ninety degrees and a second pass through
the rolls is uanecessary. Such ribs, fins, or
feathers may remain on the finished tube or

I am aware that in welding tubes between
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-—m o g .
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edges of the rolls; but in welding tubes’ 0o edges of the'rolls. In such way by the sec-

stretching-out takes place, and the fins are
oxclusively stretched in lateral direction.
Should” a thick-shelled blank. with an open
seam be subjected to a strong reduction be-
tween the well-known welding-rolls. simul-
taneously " with the welding operation, the |
seam would be opened and the welding of the

seam prevented. Bysaidfirstimpingementof.
the rolls at their edges on the blank the same:
I8 first compressed near those points of the ¢ir-
camference which at the entry of the roll--
pass are not embraced by the rolls. . By the
use of three or four rolls forming the caliber
these three parts of the circumference of the :

two rolls, and therefore embrace the hollow
in. a more perfect manner.. Such rolls the
edges of which first impinge on the blank
will in most cases move the material of the
blank near the edges inwardly: elose to the
mandrel before the grooved center portions

of the rolls compress the other. parts of the

circumference of the blank. During rolling
the adjacent edges of the rolls approach each
other and finally come close together, com-
pressing between them fins, ribs, or feathers
formed on the tube, so that the whole cross-
section of the tube is under enormous com- |
pression by the rolls. This enormous com-
pression of the whole cross-section of the
blank produces a flow of its material in longi-
tudinal direction and the stretching out of
the same. When the thickness of the fins is
made very small and smaller than the thick-
ness of the wall in the rolled-out tube, then
in many cases the pressure between the rims
of the rolls being in contact with said fins
may be greater than the pressure between the
grooved parts of the rolls and the mandrel. |
As the material of the blank cannot flow
out of a room with smaller pressure into a |
roowm being under higher pressure, the escape
of material of the tube between the grooved
parts of the rolls and the mandrel under such
condition is effectively prevented. The fins l
hereby filling out the free spaces between |
the edges of the caliber act in a similar way
as hard pieces of metal would do—z. e.,
they complete the caliber formed between |
the rolls and produce an opening or caliber
between the rolls closed at its entire circum-
ference. The feathers or fins, therefore, be-
ing intentionally produced and compressed '

{

|

between the rims of the rolls, are means to
aid the action of the rolls and the mandrel in
rolling outa hollow blank into a tube in one
pass. |

Instead of rolling out a hollow billet or
blank in one pass through the rolling-mill,
as described, I may pass the blank several
times through the mill; but in this case the
blank, with its fins or feathers, must be fed
in such way to the mill that each fin or feather
i8 in a plane laid through the axis of the
blank and the space between two adjacent

ond pass the height of the fin or feather will
be 1ncreased; or in producing tabes from
hollow billets or blanks by several passes the
fins or feathers produced between the rolls
may be cut off and then the tube again be
passed through the rolls. A tubesostretched
out by several passes is similar to and the

‘equivalent of a tube stretched out to the same

extent by one pass, the difference being only

in the height or form of the fins or feathers.

The above-described process is especially

useful for producing or rolling out seamless
tubes; but all other kinds of tubes or hollow.

blanks may be rolled out by.said rolling
process. -
Having thus described my invention, I

claim and desire to secure by Letters Pat-

enf— | .

1. The improvement in the art of rolling
tubes, which consists in subjecting the hol-
low blank or billet of a size larger than the

pass on a mandrel to the pressure of posi-.
tively-driven rolls, which first contact with,

or compress.the metal near the edges of the
groove, so as to streteh it in longitudinal di-
rection into a tube, and to compress thesame
around the entire circumference of the man-

drel, substantially as set forth.

2. The improvement in the art of rolling
tubes, which consists in subjecting the entire
cross-section of. a hollow blank or billet of a
size larger than the pass, on a mandrel to the

action of positively-driven rolls, which first

contact with, or compress, the metal near the
edges of the groove, so as to streteh it in lon-

gltudinal direction into a tube, and to com-

press the same around its entire circum-
ference, substantially as set forth.

5. The improvement in the art of rolling
tubes, which consistsin subjecting the blank
to the reducing action of positively-driven
rolls on a mandrel, simultaneously with the
squeezing uaction of the edges of the rolls,

| whereby a relatively large reduction of the

blank and a stretching of the same in a lon-
gitudinal direction into a tube withlongitudi-
nal ribs, ridges, fins or feathers is produced,
substantially as described.

4. T'he improvement in the art of rolling
tubes, which consists in subjecting the entire
cross-section of a hollow blank or billet of a
size larger than the pass on a mandrel to the
action of positively-driven rolls, which first
contact with or compress, the metal near the
edges of the groove, so as to stretch the same
in longitudinal direction, and forming simul-
taneously exterior longitudinal ribs, fins or
ridges, at the circumference of the tube at
the points between the edges of the rolls, sub-
stantially as set forth. |

9. T'he improvement in the art of rolling
tubes, which consists in subjecting a hollow
billet or blank of a size larger than the roll-
pass on a mandrel to the pressure of three or
more positively-driven rolls, which first con-
tact with orcompressthe metal near the edges
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of the grodve SO as to stretch the same in lon-

gitudinal direction, and forming simultane-
ously exterior longitudinal ribs, fins or ridges
at the circumference of the tube af the points
between the edges of the rolls, substantially
as set forth. |

6. The improvement in the art of rolling
tubes, which consists in subjecting a hollow

blank or billet of a size larger than the roll-

pass, on a mandrel, to the pressure of three

or more positively-driven rolls, which first

contact with, or compress, thie metal near the
edges of the groove, and forming simultane-
ously exteriorlongitudinal ribs, fins, feathers
or ridges at the circumference of the blank,

~and stretching out the ribs, fins, feathers or

20

30

35

4C

ridges simultaneously with the other part of
the blank in longitudinal direction, substan-
tially as set forth., =~

7. The improvement in the art of ‘rolling
tubes, which consists in subjecting a hollow
blank or billet of a size larger than the pass
on a mandrel to the pressure of three or more
positively - driven rolls which first contact
with, or compress, the metal near the edges
of the groove, forming simultaneously exte-
rior longitudinal ribs, fing, feathers or ridges
at the circumference of the tube, and at points
between the edges of the rolls, stretching out
in longitudinal direction said fins, ribs, feath-
ers or ridges simultaneously with the other
parts of the blank, and then trimming off the

outer edges of the fins, ribs, feathers or ridges,

substantially as set forth. |

8. The improvement in the art of rolling
tubes, which consists in subjecting a hollow
billet or blank of a size larger than the pass,
on a mandrel, to the pressure of three or more
positively-driven rolls which first contact
with, or compress, the metal near the edges of
the groove, stretching out the blank into a
tube, forming, and streteching out simultane-
ously in longitudinal direction ribs, fins,
feathers or ridges at the circumference of the

v+ tube at points between the edges of the rolls,

and then cutting off the exterior ribs, fins,

feathers or ridges formed, substantially as set
forth.

9. The improvement in the art of rolling |
s« tubes, which consists in subjecting the entire |

721,909

cross-section of a hollow billet or blank of a
size larger than the pass, on a mandel, to the
action of three or more positively-driven rolls
which first contact with, or compress, the
metal near the edges of the groove =0 as to
stretch the same in longitudinal direction,
forming, and stretching out simultaneously
in longitudinal direction, exterior longitudi-
nal ribs, fins or ridges at the circumference
of the tube and at points between the edges
of the rolls, and then cutting off the exterior
ribs, fins or ridges formed, substantially as
set forth.

10. The improvement in the art of rolling
tubes, which' consists in subjecting the en-
tire cross-section of a seamless hollow billet
or blank of a size larger than the roll-pass, on
a mandrel, to the action of three or more
positively -driven rolls, which first contact
with or compress, the metal near the edges of
the groove, forming ribs, fins, ridges or
feathers on the circumference of the blank,
at points between the edges of the rolls, and
stretching out the hollow part of the blank,
and the ribs, fins, ridges or feathers in longi-
tuadinal direction, and cutting off said ribs,
fing, ridges or feathers, substantially as set
forth. |

11. The improvement in the art of rolling
seamless tubes, which consists in subjecting
the entire circumference of the tube of g size
larger.than the pass, on a mandrel, to the
pressure of.three or more positively-driven
rolls which first contact with, or compress,
the metal near the edges of the groove, so as
to stretch the blank longitudinally, forming
simultaneously, and stretching out in longi-
tudinal direction, exterior longitudinal ribs,
fins or ridges at the circumference of the tube
at the points between the edges of the rolls,
and theun cutting off the exterior ribs or ridges
thus formed, and finally smoothing and fin-
ishing off the exterior surface of the tube
thus obtained, substantially as set forth.
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In testimony whereof I affix my signature gs

in presence of two witnesses.

| ) MAX MANNESMANN.
- Witnesses:

ARCHER PETER,

EMORY H. BOGLEY.
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