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part reduced bythe first pair of Irolsishigh and 
5 Clains). 

1 is known to produce tubes from a, 1hollow 
blet by Ineans of several pairs of rols 3rranged 
around the billet a certain distance fromits axis, 
9ne roll of each pair acting on the wal from 
the side and the other on the wal from the 
?uiside. In this known constriction the rols 
11aye diferent widths or profiles; thus, the first 
Pair ?f Irols cuts a groove into the billet, the 
gr00Ve being Widened by the successive pairs of 
?lers, So that apart of the blet reduced by the 

first pair of Irols is gradually stretched in the 
direction ?fone end of the hollow bilet. "The in 
Side and outside Irols of the pairs of rollers are in 
the known Construction so provided that they ro11. 
on the outer and inner faces of the billet on 
Single track helical 11nes. The greater the pitch 
? the hellical lines selected, the 1arger is that 

· part of the billet which is reduced by the cutting. 
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?f the Shoulders on the first pair of rols and 
Which must be stretched towards the end in a 
single rotation of the holow billet, by the next 
pair of Irollers. The pitch must be such that the 
pairs of Irolls can, according to their width, 
Stretch the Ireduced part of the billet in asingle 
1Totation. The greater the pitch of the helical 
1ines, the greater becomes the force which is re 
Cltired in efecting the change of shape. Fur 
thernore, the depth of the impression made by 
the Sholders of the pairs of rols must be such 
that the part of the biliet reduced by the first 
pair of Irols can be stretched smoothly by the 
SICCeeding pairs of Irols. 
POWer increases as the depth of the groove and 
the pitch of the helical lines grow7. It; follows 
that the Width of a Iroll, which has been designed 
for Use With a particular number of pairs of rols 
for a particular thickness of wal of the Ihollow7 
bilet and a, Ipartidular depth of groove, must be 

, USed With one particular pitch only. If one of 
these dimensions should be changed, 1t vould 
theoretically be necessary for some other form of 

45 

roll to be selected-otherwise there is the pos 
Sibility that With a, Change in the consumption 
of power the change in shape will proceed ir 
1Tegularly7. "The Speed at Which the hollo7 billet; 
is shaped to produce the finished tubeis depend 
ent Upon the Ipitch of the helical-line track Imadie 
UIpora the Working Irolis and aiso by the depth of 
the groove. As the pitch is possible of variaion 
Only Within Irelatively Smal 1imits, considerable 
depths of groove are frequentily selected in order 

55 

to efect the Inecessary shaping more rapidly. 
This means that, with a, given source of power, 
the pitch of the tracks made by the working rols 
ImUSt be Small and the ConSequlence is that the 

The consumption of 

Imarrow7. The great disadvantage of this is that 
the Innetal of the billet at the Irediticed part does 
not move in the way that was intended towards, 
the neutral plane of the waill of the tube that is 
to be Irolled, but tilts over sideways. The result) 

5 

is that the metal of the billet moves, under the . 
pressure of the succeeding pairs of Irols, 1eSS and 
1essin the manner intended and that at the posi 
tion of change into the portions of the billet 
aiready roiled out a, Crease is formed at the base 

10 

of the reduced part; this crease formed in the · 
passage of the billet betweera the Several Ipairs of 
roilers, gives dse to excessive rolling, which is 
damaging to the finished article and affects its 
Capacity for USe, - · , 
In the BCCompanying draWings FigUIres; 1 to 4 

litistrate the steps of the operation Ihereinbefore 
deSorlbed. 
1holow billet that is to be rolled, and B1, B2, B3 

15 

In these figUIres A is the Wall of the 
20 

Bind IB4 are the peripheral portions of the Working 
Irols). - 

"Thepurpose of the presentinventionisto avoid 
these disadvantages. According to the invention 
the Shol1ders of the first pair of Irolls Imake 8 
groove, which is not, hoWever, as deep as is Ire 
quired but is ditite ShalloW7;itis then deepened by 
the SUICCeeding pairs of Irols UIntil the desired 
depth is reached. - 

Figlres 5 to 8·illustrate how7, With the Same 

25 

30) 
inal depth of groove and the Same pitch, the 
metal at the reduced position moves smoothly, as 
desired, towards the ineuttal plane of the Wal of 
the tube. According to the inWention the first 
pair of rolls B1 (Figure 5) makes a groove, but 1ess 
deep than Irequired; the Second pair of Irols then 
both widens and deepens the groove towards the 
end. The third pair of Irolls contintles both 
operations, and finally the fourth Ipair of Irols 
(Figure 8), stretches the metal to the final thick 
Imess required for the W7all. 
The process of the invention Inot only affords 

protection against the titing of a, high inarroW7 
- 1ridge of metal that has been produced by the 
first pair of Irols, but it also ensures uniform 
treatiment right through the material by rea 
son of the absolutely uniform movement of the 
1metal during the whole Working operation, For 
this reason the process of the inVention adinits 

35 

40) · 

45 

of the better utization of the possibities pro- P 
wided by an BVailable Source of poWer having B, 
1imited outiptit. "Thus, for eXaimple, the pitch 
of the helical Iirne Style of track for the Work 
ing Irols Imay be increased.while retaining the 
final depth of groove produced according to the 
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1prdor process, or the depth of the groove may 

· be increa8ed pitch of the lhelical Ilines and pro 
dulcing the Same depth of groove the Irolling mill is . 
able to 1TIn Inore 1rapidly. Thus, in the proc 
ess of the invention there is afforded a, 1arge 
number of possible ways of increasing the out 
Iplit). 

In applying the Same idea, 11amely, the BVoid 
8Ince of the tilting of high, 1marrow shoulders by 
causing the Working. 1portions of the pairs of 
rols to be forced gradually more deeply into 
the Dinetal With continulously increasedi stretch 
ing-t is, according to the invention, further 
proposed to place the pairs of Irolls on B, plitl 
1rallity of helical lines, 8Ind, if IneceSSBry7, to place 
SeVeral pairs One behind the other. By this 
means when the Irols are disposed in, for ex 
8Imple, two helical lines the pitch Imay be dot1 
bled, so that the Trols penetrate only to half the 
?depth Width the S8me efort for each operation. 
By Ireason of the Uniform Change of form dule 
to the 1esser depth of impression the speed of 
the Irolling mill can be increased, so that not- ? 
withstanding the 1esser depth of impression and 
the consequent increase in the requisite 1ength of 
p8888ge through the Irolling Imill for the Imate 
Irial beling rolled, the total working time is Ire 

. dulced, Particularly advantageous is the dis 
postion of the pairs of rolls in a plurality of 
hellical 11nes, if the shallow grooves pressed by 
"the first pair of Irolis of the same helical 1ines 
re increased to the destred depth by the sub 

8equlent p3irs of Irols. : 
By operating in this manner with rols dis 

008ed in Imulti-track helical Iines a further dis 
8dWantage is 8.Volded, Which has 1made itself ob 
jectionable in connection With the known Irolling 
Inethod With Irols disposed on a, single track heli 
Cal 1ine. 
rols, for example with four pairs of Irolls on a, 
single track helical ine, as shown in Figures 1 
to 8 of the accompanying drawings, the stretch 
1ng of the Work after its passage through the 
pairs of 1rolls Iresults in B, Wavy formation of 
the end face of the oncoming tube. If the plant 
be, for example, so selected that when there are : 
four pairs of Irolls each pair effects one-quarter 
? the total stretching, and if the billet be able 
to anove freely towards the end then, if the Iroll 
11ng operation is interrupted at any particular 
omet, the distances between the working por 

tlOIntrof each Iroll and the rear end face of the 
Work Ineasured on ines parallel to the axids of 
the tube, Would necessarly difer,-that is to 
say7, the distance would, in the case of the fourth 
pal of Irols be of Inecessity greater than in the 
Ca5e of the first 1pair of Irols by three-quarters 
Of the total stretching. As, 1however, in the 
known processes the distance between the first 
and the fourth Ipair of rolls is only one-quarter 
of the periphery of the tube, considerable forces 
Imust operate within this quarter of the periphery 
? the tube, striving to adjust themselves to the 
diferences in 1ength Ireferred to. "This is actual 
17 efected in practice and involves the upsetting 
?f the Iroled-out part of the holow blet, so. 
that the thickness of wal of the rolled tube wheri 
finished is always greater by several tenths than 
that Which is calculated from the setting of the 
1rolls. -- - 

"This Very inportant disadvaritage of the Iknown 
1process 88 Well as the dianger of the over-turn 
1Ing of the Ireduced part of the billet are a Voided 
or reduced to a, 1practically Inegligible extent by 
the selection of multi-track helical lines for the 

When working With Several pairs of 
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Working Irols. "The considerable diference of 
stretch before referred to, Which exists, for eX 
ample, in the case of four pairs of Irols within 
one-quarter of the periphery of the tube, can 
be halved by Selecting two.helical Iines for the 5 
rols instead of the one, Without, however, there 
being any Ireduction in the total stretching, 
Which Stretching is obtained by traversing the 
tWo-track helix the BXial distance previouisly cov- . 
ered in the one-track helix. The advantages of 10 
having multi-track helical.1ines for the setting 
of the Working Irolls are Imade more fully evident 
BS the inumber of pairs of Irols increases. - 

Figure 9 illustrates the diferences of 1ength 
Which are theoretically produced at the advanc- 15 
ing end face of the Work by four pairs of Irols . 
disposed on a single helical line. The 1etter A 
IrepreSents: 8, deWelopment of the outside of 
the tube being Irolled. Figure 10 indicates 
the fornation of the advancing end face of the 
Work A Where the pitch is the Same for two 
track helical lines as for the single helical line, 
and the Same Stretch is obitained as in the eX 
ample BCCording to Fig11re 9. 3: - 

Figures 11 to 14 Show the Inneans according to 25 

20 

. the invention for obitaining the desired grooving 
or impression iTal a, Irolling Iml1 bult; for stX pairs 
of Irols, for increasing of the depth to which 
the Single pairs of Irols penetrates and further, 
the Imulti-track helical ines. In this connec- 30, 
tion there are provided two helical 1ines each 
haWing three pairs of Irols operating one behind 
the other. 'Phe disposition of the two helical 
1ines With respect to each other is shown in Fig 
UIre 14,8gain in the development of the work A, 35 
and the infuence of this disposition IIpon the 
reduction in the diferences of stretching in the 
advancing end face Can be Irecognized. 
The separate pairs of rols are so disposed on 

their Irespective helical paths that the pairs of 40 
Irolls IB1, IB2, Ba and IB1’, B2’, IB3’ are spaced at 
intervals of %th of the periphery of the W7ork 
and each set of Irols 1s in close sequence. They 
I18y, hoWeWer, be 8rranged in staggered rela 
tionship in such manner that the pair of Irols.45 
IB1’ is separated by % of the periphery of the 
Work being rolled from the pair of Irolls B1, natu 
Iraly, Knowever, only in such a, way that the pair 
of rols B1 remains on one 1ine of the two 
helcal 1ines selected and the pair of rols B’ 50 
remains on the other 1ine. Similarly the pair 
IB2’ Would be disposed behind the pair B2, and 
IBa’ behind the pair B3. - - 
We clatm: -- , , 
1. A process for producing tubes from holow 

billets by stretching principally in the axial di 
ITection by means of a, 1plurality of pairs of Irols, 
Consistingin subjecting the hollowbillet intended 
to form the tube to 1rolling by pairs of Irols, the 
unts of which are respectively dsposed on the 60 
inside and on the outside of the holow bilet, 
the axis of the said rols being out of alignment 
with the axis of the 1hollow billet and the said 
Irols lbeing Set to Iroll upon the outer and inner"? 
faces of the hollow billet in a, helical direction, 65 
the rolls of the respective pairs of Irols being 
in Succession of different arid increasing width 
3nd of diferent and imicreasing depth of engage 
Iment, whereby 8, grooWe is formed in the Ineta1 
of the hollow billet by the ifirst pair of Irols and 70 
is widened and deepened successively by a suc 
cessive flow of the metal produced by each of 
the succeeding pairs of Irols so that the part of 
the billet Ireduced by the first pair of Irols is 
gradualy stretched towards one end of the hol- 7 
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1ow billet Withoult the formation of SSUIres or 
overturnings UIntil the desired thickiness of the 
Work is Bittained. -- 

2. A process of produlcing tlibes froria hollOW 
billets accordingto claim 1, wherein the groowing 
of the holow billet and the widening and deep 
ening of the said groowing are produced by a, 
plurality of pairs of Irols arranged ome behind 
the other. -- · 

3. A process for producing tubes from hollow 
billets according to clain 1, Wherein the groow 
ing of the hollow billet and the widening and 
deepening of the said groowing are produced by 
a plurality of pairs of rols disposed Upol, 8 - 
Irality of helical Iines. - 

4. A process for producing tibes froia holow 

3 
bilets according to Clain II, Wherein the grooW 
ing of the hollow billet Bind the Widening Bind 
deepening of the Said groowing are produced by 
a, plurality of pairs of Irols Brranged one behind 
the other and on 8, plt1rality of helical ines. 

5. A process for produlcing tlibes from holoW 
billets according to Claim, 1, Wherein the grooV 
ing of the holo7 billet and the Widening Bind 
dieepening of the SBid grooWing are produlced by 
pairs of Irols arranged on a plurality of helical 
1ines Which deepen BS 13r BS 1required the grooWe 

() 

formed in the surfaces of the bilet by the first 
Ipair of Irolls ora the Same thelical Itine. 

MARTIN RoECKNER. 
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