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To all whom it Mty concern:
Be it known that I, MAX MANNESMANN, &

~ citizen of the Empire of German Y, resuiimg at

10

Remscheid-Bliedinghausen, Germany, have
invented new and useful Improvements in
Machines for Rolling Tubes, of whleh the fol-
lowing is a speclﬁca,mon ~

ThIS invention relates to machines for roll-
ing tubes; and it consists (a) in stretching-

rolls for first stretching out tubes or othel'

hollow blanks, thereby produemo' longitudi-
nal feathers, rldges ribs, fins, or edc-'es on the

walls of the tube, of means for workmg down

these feathers or a part thereof in such a way
as to cause the metal to flow in a circumfer-
ential direction, and thereby stretch the walls

~ of the tube in the direction perpendicular to
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its axis for the purpose of enlarging the cir-
cumference of the tube without eneountermﬂ'
a considerable endwise stretching of the tube,
in additional parts consisting of (b) means
for producing grooved or ﬂattened portions

on the outside of the hollow billet or blank

beforethe sameissubjected to the stretching-
rolis, in means for cutting off parts of saild
ribs, ridges, fins, or feathers and 1n means
for endwise moving the mandlel through the
machine.

- Inthe accompanymgdramnws whichillus-
trate an apparatus for carrying out my proc-
ess, Figure 1 shows a longitudinal section

'through a pair of rolls .with a mandrel and
a tube between them, the rolls being grooved

parallel to the axis of the.tube. ¥ig. 2 shows
the same rolls seen from the outgoing end,
the mandrel and tube being in cross-section.
Fig. 3 is a cross-section of the tube leaving
the rolls. Fig. 4 shows a pair of rolls with

“horizontal axes and small diameter for the
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endwise stretching of the tube and also a
pair of rolls of large diameters with vertical

- axes for the working or pressing down of the
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produced by the first small rolls.
ond rolls can produce a great enlargement of

longitudinal feathels on the walls of the tube
T'hese sec-

the circumference of the'tube.- Fig. 5 shows
the second pair of rolls with a mandrel and
tube on enlarged scale seen from the ingoing
end. Fig.6 shows the same from the outgo-
ing end. Kig.7 is a side elevation, partly in

longitudinal section, of a machine compris-
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“of the tube.
‘through the hollow billet and tube at the lines

ing a set of rolls for producing ﬂa,btened parts
on the circumference of the blank, a set of
rolls. for longitudinally stretching out said
blank with flattened parts into a tube with
longitudinal feathers, fins, ribs, or ridges on
its outside, a set of rolls for workmcr down
sald ribs, rldges and feathers, thereby en-
larging the circumference of the tube, and a
mandrel extending through the whole length
Figs. 8 and 11 are Cross- sectwns

o 8and 1111. Kig. 9 is'a section after 9 9 in

Fig. 7 and shows the cross-section of the tube

with flattened side portions and the shaping-
rolls. FHig. 10 is a section after 10 10 in Fig.
7 and shows the stretehing-rolls a a with the
mandrel and the tube between them. Fig.
12 is another form of the cross-section of the
blank at lines 10 10, Fig. 7, showing fins or
feathers and cutting-tools to cut off a part of
the same. Fig. 13 is a plan view of Kig. 12.
Fig. 14 is a diagram showing a side view of

nected with the forward end of the mandrel.

Figs. 15 and 16 are cross-sections through hol-
lo_w blanks with three or four grooved por-
tions of the outside, which hollow blanks may
may be fed to a set of three or four streteh-
ing-rolls and by them rolled out into tubes
w1th longitudinal ribs on the outside of the
same. -

Similar lettels of Iefelence mdleate corre-

sponding parts.

The rolls o a (shown in Flﬂ‘S 1, 2, and 4)
stretch the tube ¢, with the a1d of the m&ndrel
b, set between the rolls ;endwise, forming upon
the walls of the tube lenﬂltudmal feathers ¢’
The tube ¢ then goes, in the same or a sepa-
rate pass throuo'h the machine, through the
rolls a’, which work or press down the feath-
ers ¢’ and by the large diameter of these rolls
enlarge the tube mthout stretehing the same
to any material extent.
blank_leaves the rollsin oval form if the man-
drel between the rolls a' @’ is eylindrical. 1t
is advisible in all cases to draw the rolled
tubes after being rolled out and enlarged
through dies, elther hot or cold, in 01der to
cahbrate them or to:bring them to a certain
size or form in any other smtable way.

It isimportantthat the rolls a’ ¢’ be of such

The tube or hollow
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‘the rolls in Fig. 7 and a drawing device con- -
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large dimensions that during the process of |

working down the feathers noendwise stretch-
ing or but very little stretching of the tube
occurs. If therolls @’ ¢’ are of small diame-
ter, an endwise streteching of the tube occurs
during the process of working down the feath-
ers, which endwise streteching is bad for the
tube, as the molecules of the wall are torn
apart at the point nearest to the feathers.
The revolving speed of the periphery of the
rolls is preferably equal to the endwise move-
ment of the mandrel. Instead of rolls to
work down the ribs vibrating dies or other
appliances may be employed.

Figs. 1 to 6 represent two rolls for the end-
wise stretching of the hollow blank and the
formingof two longitudinal feathers upon the
walls of the blank and two rolls for the work-
ing down of the feathers without endwise
stretching of the tube; but instead of two
rolls three or fourrolls, forming a caliber, may
be used. Instead of two feathers three or
more may be formed on the tube. In this
case the rolls for working down the feathers
must be varied accordingly.

Fig. 7 shows a machine for producing fiat-
tened partsc’on the outside of the blank with
intermediate thicker portions ¢3 by means of
the shaping-rolls ¢?, Fig. 9. 'T'wo, three, or
more, preferably positively driven, rolls may
be employed for such shaping. - Instead of
flattened parts grooved parts may be pro-
duced at the outside of the blank by suitably
grooving the rolls. The so-shaped hollow
blank is then fed to the positively-driven
stretching-rolls a a, which stretch the hollow
blank on the mandrel into the shape shown
in Fig. 10, in which two longitudinal ridges

orfeathersare produced on the outside of the | ]
‘suitable dimensions ribs on the outside of the

blank. The blank passes then through the
rolls @', which work down the ribs ¢’ and en-
large the circumiference of the tube.

A mandrel b extends through the whole
length of the hollow blank or tube and has a
forward reduced end b’ and a shoulder 03
which abuts against the forward reduced end
¢® of the hollow blank ¢. The forward end
b" of the mandrel is connected with a draw-
ing-chain d° of a drawing or pushing device,
(shown in Fig. 14,) and the mandrel is drawn
through the machine and forces the hollow
blank through the machine, the speed of the
mandrel being preferably equal to the revolv-
inﬂ* Speed of the caliber of the rolls a a and
a' a.

Instead of ﬂattened parts ¢®*¢*on the blank
¢, Fig. 9, grooved parts on the outside of the
hollow blank, as shownin Figs. 15 and 16, may
be produced by the shaping-rolls.

When three or four streteching-rolls are em-
ployed instead of the two stretching-rolls a a,
Kig. 7,three or four flattened or grooved parts
I and 2" on the hollow blanks & and 2, Figs.
15 and 16, may be used, the flattened or

| well be worked down by
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Although the employment of flattened or
grooved parts on the blank 18 not necessary
in stretching out the hollow blank by the
stretehing-rolls, such shaping is advisable for
reducing or avoiding the ridges o theoutside
of the tubes or for enabling a very strong re-

duction between the stretching-rolls, while.

producing longitudinal ribs on the rolled-out
tube of so small dimensions that they can
the enlarging-rolls
a' o'. The shaping-rolls ¢® a®* may be placed
in alinement with the stretching-rolls a a and

the enlarging-rolls o’ @', as shown in Fig. 7,in
| which case the whole operation can be per-

formed in one pass through the machine;
but each step of the operation may be per-

formed separately by placing the rolls a ¢ or

a' o' not in alinement or not close to the rolls
@ a; but the performing of all the steps in
one pass through the machine isof advantage,
as the whole operation can be made in one
heat without taking the mandrel out off the
blanks between two steps. Very important
is the performing of the two steps in one pass
through the machme—ﬁrst the stretching
out and producing the ribs; second the WOI‘]{-
ing down the ribs and enlarﬂ*mﬂ the tube in
case the hollow blank is rolled in a heated
state. Then the material of the ribs is still
hot enough to be worked down in one heat;

70

735

80

Q0O

95

but when the blank passes first through the

stretching-rolls and then in a separate pass
through the enlarging-rolls the relatively thin
wall of the tube and rib is cooled down and
the enlargement is made more difficult.
In%ead of shaping-r olls other appliances

| for shaping or producing hollow blanks with

flattened or grooved parts may be employed.
In giving the grooved or flattened parts

tube may be nearly or entirely avoided. In
such case the rolls ¢’ @’ can serve to smooth
the surface of the tube at those points which
have been in contact with the edges of the
rolls. |

Having thus described my 1nventwn I
claim as new and desire to secure by Letters

Patent—

1. Inamechanismforrolling tubes the com-
bination of a set of positively-driven rolls,
provided with means for producing longitu-
dinal ribs, ridges or feathers, on the blank
during the rolling operation, and appliances
for working down said ribs or feathers and

enlarging the circumference of the tube on

the mandrel, substantially as described.
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2. A machine for rolling tubes which con-

sists of a first set of posmwely -driven rolls
having means for rolling outlongitudinal ribs
or f@&th@l& on a blank, aml a second set of
rolls, for rolling down said ribs or feathers
and pl’OdllCl[lﬂ' an enlargement of the tube on
the mandrel, substantially as described.

3. A machme for rolling tubes which con-

grooved parts ' and ¢ coinciding with the | sists of a first set of positively-driven rolls
» having means for rolling ribs or feathers on

edges of the rolls.
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said ribs or feathers and producmﬂ' an en-
largement of the tube on the mandrel, sub-
stantially as desecribed.

4, A machine for rolling tubes which coii-
sists of a set of positively-driven rolls for roll-

ing out a hollow billet or blank, provided with |

means for producing longitudinal ribs, ridges
or feathers on the bla,nk during the 10111!10'
operation, a mandre]l, and apphances for
working down the ribs, ridges or feathers and

| enla,rcrmg the tube, which apphanees are 8o
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placed that the rolhnn' out of theblank and
the working down sa,ld ribs, ridges or feath-
ers is perfm med in one pass bhrouﬂrh the roll-
ing-mill, substantmlly as described.

5., A machme tor rolling tubes which con-
sists of a first set of poswwely-drwen rolls
for rolling out the hollow billet or blank and
having means for producing longitudinalribs,

- ridges or feathers on the blank during the

25

rollmﬂ' Operatmn and a second set of rolls

plaeed in alinement, with the first rolls, for

rolling down said feathers and enlarﬂ'mw the
blank in the same pPAass, Subst&ntlally as de-

- scribed.
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6. A machine for I‘OHII]'D‘ tubes Whlch con-

s1sts of a first set of pomtweh -driven rolls
having means for rolling out the hollow bil-
let or bla,nk and producmﬂ' longitudinal ribs,
ridges or feathers on the same, and a second
set of rolls placed in alinement with the first
rolls and of larger diameter than the first
rolls, for roliing down the feathers and en-

largmtr the blank in the same pasq substan-

tially as deseribed.
7. A machine for rollmq tubes which con-

- sists of a set of positively-driven rolls Pro-

vided with means for rolling out the hollow
billet or blank and produemu‘ longitudinal
ribs, ridges or feathers on the blcmk during
the rollmg operation, of a mandrel, a draw-
ing or pushing device for moving the mandrel
through the rolls, and applmnees for working’

~down the ribs, rldo'es or feathelg substan-

tially as described.

8. A machine for rolling tubes, Wthh con-
sists of appliances for producmﬂ grooved or
flattened parts on the clrcumference of a hol-
low blank, of a set of positively-driven stretch-
ing-rolls prowded with means for rolling out

'sald billet or blank, and of a mandrel, sub-

stantially as described. 4

9. A machine for mllmn'tubes which con-
sists of appliances for pr oducmg grooved or
flattened parts on the circumference of a hol-
low blank, of a set of positively-driven stretch-

Ing-rolls prowded with means for rolling out
sa,ld billet or blank, of a mandrel, and “of a

drawing or pushmn' device for moving the
mandrel through the rolling-mill, substan—

tially as descrlbed
- 10.. A machine for 101111;10' tubes which con-
sists of appliances for producm grooved or
flattened parts on the clrcumference of a hol-

a blank and a second set of rolls, of larger | stretching-rolls provided with mieans for roll-
‘diameter than the first rolls, for mllmﬂ* dov Wi

ing out said hollow billet or.blank, of a man-

drel, and of a drawing or pushing device for
moving the mandrel through the rolling-mill,
and of appliances for workmﬂ' on those parts
of the circumference of the tube that had
been in contact with the edges of: the stretch-
mﬂ*-rolls substantially as desel ibed.

. A machine for rolling tubes, which con-
SIStS of appliances for produemg agrooved or
flattened parts-at the cireu mference of a hol-
low blank, of a set of positively-driven rolls
previded with means tor rolling out said hol-
low billet or blank, and produemﬂ' longitudi-
nal ribs, ridges or feathers on the same dur-
ing rollln of a long mandrel extending

through the whole lenn'th of the rolled- out.‘

tube, of appliances for endwme actuating the
mandrel and of appliances for working down
said ribs ridges or feathels, substantially as
deqerlbed

. A machine for rolling tubes, which con-
SISH of appliances for produemﬂ' grooved or

flattened parts at the circumference of a hol-

low blank, of a set of positively-driven rolls
provided with means for rolling out said hol-
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low billet or blank, and producing longitudi- |

nal ribs, ridges or feathers on the same during

rolling, of 2 lonn' mandrel extending through

the wholelength of the rolled-out tube of ap-
pliances for endmse actuating the mandrel

and of appliances for working down said ribs

ridges or feathers, all of sueh appliances and
rolls being so located to each other that the
whole operatlon 18 performed at one pass
through the machme subsmntmlly as de-

| scrlbed

13. Amachinefor rolling tubes, which con-
sists of rolls provided with means for pro-
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ducing grooved or flattened parts at the cir- -

camference of a hollow blank, of a set of posi-
tively-driven rolls provided WIth means for
rolling. out said hollow billet or blank and
produemﬂ' longitudinal ribs, ridges or feath-
ers on bhe same during ro]lmg, of a long man-
drel extending throucrh the whole lencrth of

the rolled-out tube and having a ledueed for-
‘ward eand and a shoulder for a,butmng against
' the forward reduced or closed end of said hol- |

low blank, of appliances for endwise actuat-

ing the ma,ndrel and of appliances for work-
‘ing down said ribs, ridges or feathers, all such

dpplmnces and rolls being in alinement to

~each other so that the Whole operation is per-
| formed in one pass, substantially as de-

sceribed.
14. A machine for mllmcr tubes, whleh eon-

s18ts of rolls provided with means for produc-
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ing grooved or flattened parts at the circum- -
ference of a hollow blank, of a set of posi-

tively-driven rolls prowded with means for
rolling out said hollow billet or blank and
producmn‘ longitudinal ribs, ridges, fins or
feathers on the same during rollmg, of a lon-
gitudinal mandrel extendmn‘ through  the

-whole length of the rolled- out tube. and hav-

low blank, of a set of positively-driven | ing a 1edueed forward end and a shoulder for

I3¢
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abutting against the forward reduced or
closed end of said hollow blank, of appliances
for endwise actuating the mandrel, of appli-
ances for cutting off parts of said fins, feath-
ers, ribs or ridges, and of appliances for
working down the rest of said ribs, fins, ridges
or feathers, such appliances and rolls being

placed in alinement to each other so that the
whole operation is performed in one single |

| pass through the machine, substantially as 10
described.

In testimony whereof I affix my signature
in presence of two witnesses.

MAX MANNESMANN.

Witnesses:
EmoryYy H. BOGLEY,
DAvVID H. MEAD.
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