R. C. STIEFEL.

PROCESS OF AND APPARATUS FOR ROLLING TUBES, SOLID ROUND BARS, AND SIMILAR BODIES,

- 980,708,

éih

APPLICATION FILED MAY 26, 1008,

Patented Mar. 1, 1910,

3 BHEETR--BHEDRT 1,

7
’y =
]

_;H_-_n.'l:.__ . — - - -
2 P 2 Sl o
e = e e T g, s

——— S
e

L]

L e I i, S N e T R :

L
| A
. I :
i |
1l | I
e !N, il
L]

%




o :PRGGESS 01" AND A.PM.RATU% FOR ROLLING TUBE% BGLHJ RGUEED EMR,E AND EHMLM% BGDIEI

R 0. STIEFEL
._ APPLI{MTIOE FILED M.&YEB, 2908,
“?m@ o M&mmmm‘ﬂ.mﬂwﬂ@

§ BHBETE~-BHEET 2.

llllllll

!
’
A T

a1

IIIII

7
?
J
/

! g
\¥! ﬁ
\/
\
-l
4
?
f;
/

-
f

. ; . £ - N J .
- R B - {
- s R ———
T SRR S SIS PR A L
g £ d o

/
/
l/
/
f%
/

%Wmma% . W Ve M ﬂ%é Q%Uﬁ}wtm'l

| l% Lo ‘F\%/MM %1?} %ﬁ’ ﬂkl‘o@wﬁ-%/
7 mmmw %ﬁmw | - L 3&%/71//7 M’;@W



R. C. STIEFEL.

&o
<,
g
=3
>
2=
P
=z
=
=
-
75,
-
=5
=
T2
=l
=}
£
£
=
v
=
s
=
]
=
-
77,
P,
£
3
.
-
n
=
L
fod
ey
o
£
25
&
=N
-
=
<t
(o~
wed
et
.
=
=
=
<
fey
-
o2
0
|
Cals
Q
fa=
=2

APPLICATION FILED MAY 26, 1908,

Patented Mar, 1, 1910,

3 SHEET8—BHEET .3,

950,708,

)ngfﬁgﬁfﬁﬂruff?fg

-

Q“_ Oy d

il 8 S T T ST T S == e i C—— -

:
SN
AL W
NS
N3
N
/nﬂw

%%4
'y

A LA /7?? ﬁ

WNWitmesses

f i
Aol




10

15

20

950,708, -

UNITED STATES PATENT OFFICE.

" PROCESS OF AND APPARATUS

REALFPH CHARLES STIEFEL, OF ELLWOQD CITY, PENNSYLVANIA.

FOR ROLLING TUBES, SOLID ROUND BARS, AND
SIMILAR BODIES. :

| Spmiﬂeatim of Eetters-l’at,ant. |

Patepted Mar. 1, 1910.

~ Application filed May 26, 1808. Serial No. 435,042.

To all whom it may concern:

Be it known that 1, Ravpm CmarLes
STIEFEL, 2 citizen of the United States, re-
siding at Ellwood City, Pennsylvania, have
invented certain new and useful Improve-

ments in Processes of and Apparatus for

Rolling Tubes, Solid Round Bars, and Simi-
lar Bodies, of which the following 1s a speci-
fication, illustrated by drawings. -

The 1nvention is particularly useful for
rolling and elongating tubes and tubular
blanks .of iron or steel in a heated state upon
mandrels to elongate the tubes and reduce

the wall thickness; or with the omission of

the mandrel 1t 1s also applicable to the roll-

~ ing of solid round bodies to elongate and re-
~“duce their diameters. |

™

~ It 15 also applicable to any metal that will
stand. the treatment. - : |

By a description of the invention in the
preferred form as applied to the rolling of

- tubular bodies upon mandrels, its adapt-

ability to solid bodies will be well under-

- stood without further explanation.

25
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The invention contemplates the applica-
tion of rolling pressure on the sides of the

- tube or body during 1its continuous passage
through a pass and while 1r contact with

rolls by which the pressure is applied.
' In the preferred form of the invention the

application of the acting forces is such .that |

each successive cross section of the body is

- first compressed between surfaces that cross-

36

roll it while confining the pressure within

narrow limits circumferentially, allowing |
and causing the metal to flow circumferen-

~ tially while the body 1s being fed forward

49

into the pass; then, as i1t progresses, each
section. 1s subjected to lomgatudinal rolling
while being confined and under pressure
circumferentially through a -large propor-

tion of the circumference, causing the metal
. to- flow longitudinally of the body
consequently .elongate and reduce tﬁ
‘then, each section as it progresses farther

and. to

- is subjected to a smoothing cross-rolling ac-

50

- of two rolls for effecting the improved proc-
~ess, as seen from:the exit end of the pass:
> Fig. 1% is a diagram explanatory of Fig. 1

b3
b 3

tion between parallel or approximately par-

‘allel faces, which permit or cause the metal

to flow circumferentially to insure its sub-

stantially cylindrical shape as it issues from

the pass. -~ - :
In the drawings, Figure 1 is an elevation

| and Fig

e body;

_ . I’ a similar diagram of a variation.
IFig. 2 1s a central longitudinal section of the
same. Fig. 3 is a horizontal section through
the axis of the pass. Fig. 4 is a vertical sec-
tion across the inlet end of the pass at ap-

proximately the first points of contact be-
tween the tube illustrated and the rolls.
Figs. 5, 6, and 7 are end view, longitudinal

section, and horizontal section, of a modifica-
tion, the rolls being slightly skewed. Fig. 8

shows a modification having three sets of rolls

60
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acting conjointly, in which a combined as -

well as separate effect upon the metal will be

produced by the three sets, as hereinafter

explained. Figs. 9 and 10 are central longi-
tudinal section and horizontal section of the
axis of a pass to illustrate another modifica-
tion. Fig. 11 illustrates another modifica-
tion. - s o

- The details of the
meehanical adjustments and well known
flexible driving connections for the rolls are

bearings, housings,

70
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not i1llustrated, as such details do not con-

~cern the process of treatment given to the

metal or the combination of the rolls them-
selves, and as connections for driving ad-
justable shafts with axes set as shown are
well known. Tubular blanks and mandrels

are shown, but the méandrels are of course .
omitted when treating solid bodies. Guides
for guiding the work-into the pass'and out
‘of 1t, as used in practice, are also omitted

80

85

as they are not novel with or necessary to -

explain the new invention.

Two rolls shown in Figs. 1.._,7. 2, 3, and 4,

90

have rolling surfaces of similar shapes and =

symmetrically placed in respect to -each
other and: the axis of the pass. The axes

~of the rolls are parallel with each other and,

as 1llustrated, are horizental, lying in a
common plane perpendicular to the axis of
the pass. o F
A 1s the lower roll and A’ the upper roll.
B, B and €, C are the axes of the roll and
H H the axis of the pass; D is the mandrel;

E the tubular-blank or billet; F and G are
the journals or shaft extension of the rolls.

95

100

Each roll has a flange presenting a plane ' |
working surface N and an outer gently

beveled or curved working surface as at L
. From the plane surface '
the. contour of the roll at M as viewed =
‘axially along the pass has a cireular eurva-

ture of a radius. i O through an anc off
‘ninety degrees to the. point P and thence 110

(Figs. 1 and 12).
N th )
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‘the Iine 1—8. The forward feedin

may continue straight as a cylinder from P | and 1n the width of the area of contact be-

to Q. The radius H O is equal to the radius
to which the body is to be reduced in passing

through between the rolls under the most

perfect conditions, but some latitude in size

by a slight approaching or separation of the

rolls 1s of course contemplated. It will be
seen that at the cross section through the

‘pass shown 1n Fig. 1, which is in the plane

of the two axes of the rolls, the metal is
coniined and radially compressed by the
rolls through a large portion of its circum-

ference by the curved_surface between the

point O and P of the roll A in Fig. 1 and
the similar opposite surface of the roll -A’.
From P to Q the roll may be straight and
tangential of the curve O P, being therefore
truly cylindrical so as gradually to leave
the body E as seen in Fig. 1. Instead of the
cylindrical portion P Q a concave surface
as seen 1in lgig., 1P, at P Q" may be substi-
tuted so as to somewhat further embrace,
compress and confine the metal at the
middle of the pass, the radius of curvature
of the surface indicated by these dotted
lines being much greater than H O in order
that the end or edge of the rolling surface
shall not cut into the body that is being
rolled. = - o

The billet or tubular blank E, if of iron,
steel, or similar metal at a temperature suit-

‘able for hot rolling the metal, is placed upon

the mandrel D, which is preferably cold,
and 1s introduced through suitable guides
into the inlet end of the pass. The blank

being of slightly larger radius than the H O

(Fig. 1*) will first make contact with the
two rolls at two opposite points where the
blank first meets the converging surfaces Li
of the flanges of the two rolls. The rota-
tion of the rolls at equal speeds in the direc-
tion indicated by the arrows, will carry the

blank forward and grip it strongly, com-
pressing 1t laterally between these opposing

points, as apparent in Fig. 4. The direction

of motion of the flange of the upper roll A’
. at the

ferarcF and downward, as indicated by the |
- lmme 1—4 in Fig. 2, while that of the Iower

oint 1 (Fig. 2) of first contact is

roll is upward and forward, as indicated by

coms-
ponents of the effects of the two rolls are

- equal and are indicated by the line 1—35, as
“will be apparent.

The rotating
rolling .effect of the two rolls at the points
1 of the pass is roughly indicated by the
oppositely directed components of motion

- .9—3 and 5—4, but being on opposite sides

60
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of the body or blank, they both tend to
produce rotation in the same direction;
right-handedly as seen in Fig. 4. As the
cross section. of the billet enters farther into
the pass, this gripping and cross rollin
pressure by the flanges on opposite sides of
the blank increases progressively in amount

950,708

tween the blank and the opposing flanges
untill and after the section reaches a point
where the Toll surfaces M act to compress
the blank horizontally, diagonally, and also
vertically on opposite sides (see IFig. 2).
When the given cross section reaches the
transverse plane of the axes of the rolls, as

at 7 1n Iig. 2, the confining and rolling pres-

sure extends circumferentially around two

areas 1ncluding more than half the total
eriphery of the blank, as seen in Fig. 1.
ut at this cross section the motions of all

-points of the rolls in contact with the billet

are longitudinally forward parallel with the
ax1s of the pass. There is no cross rolling
component. |

A third stage of the procedure is reached as
the given cross section of the billet, passing
out from the most confined cross section of the
pass, emerges toward the exit end of the pass
and the rolls again make contact with the
billet only on narrow lines at opposite sides
where the flanges of the roll still remain in
contact with the blank. The last points of
contact between the rolls and the blank are

approximately located at the points marked

-8 1n Kigs! 2 and 3; and at these points it

or Cross |

‘cumferentially .around the

1

| will be seen that the flanges are exerting a

cross rolling pressure on the surface of the

“blank but in the direction that tends to ro-

tate or twist the blank in a direction reverse
to the tendency at the inlet end of the pass.
- The surfaces N of the roll flanges at the

exit will produce a smoothing effect tending

to roll out and smooth away any bunching
or crowding of the metal at opposite sides of

| the ballet produced in the previous portions

of the pass, and which is shown in cross sec-
tion of the blank E in Fig. 1. , _

Having thus followed the procedure ap-
plied to any one cross section of the blank,
1t will be seen that a simultaneous action is
occurring at the inlet and exit ends of the
pass on different sections or portions of the
same blank whereby at the inlet end the

80
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metal 1s being cross rolled by forces ap-

‘plied to a limited area of the surface at op-

posite points, as in Fig. 4, and the metal

subjected to a right-handed twisting tend-
ency; at the exit end of the pass the metal
1s subjected to a reverse rotary or twisting
tendency and given a smoothing action; and
at an 1ntermediate cross section longitudinal
rolling compression of the metal occurs be-
tween surfaces that confine the metal cir-

greater part of

115
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the periphery. At the inlet of the pass the

metal will flow mostly circumferentially of
the billet, as for example along the line WW
of Fig. 4; while at the middle portions of the

pass the metal is necessarily elongated and is
prevented from materially enlarging radi- .

ally. Tt is consequently reduced in external
diameter and thickness. At the exit end of
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smoothing effect produces also a loosening

of the tube upon the mandrel D, which is a

- great practical value because it facilitates

the subsequent drawing out of the -mandrel

from the tube. The axial -or feeding com-

ponents of the motions of all points of each

~of the rolls that lie in the horizontal plane

10

15

of the pass are necessarily exactly equal
1f the two rolls areé the same size and ro-

tate at equal speed, and the axial feed com-:
ponents are approximately equal at all other
- The cross rolling com-

points of the pass.

ponent of motion of the rolls diminishes and
again Increases In reverse direction .as the

~ axial distance from the transverse plane Z,
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Z’ through the central point 7 of the pass

varies. -

I prefer to have the forces at work upon
the blank symmetrical, that it to say bal-
anced at diametrically opposite :;points of the
blank as it advances through the pass;.and

this 1sthe case in the application of the in- |

vention that I have just described. As the

billet advances inte the inleét side of the

pass, 1t is first subjected to a cross rolling
and pressure by what I may call point con-
tact or narrow line comtact ‘between blank

and roll. Subsequently it 1s subjected to

an enibracing surface contact and pressure,
compelling the metal to yield longitudi-
nally ; and lastly it is subjected to cross roll-
ing or smoothing between opposed and sub-
stantlally plane parallel surfaces. @

It will be seen-that the action to which I

stibject the blank differs radically from the.

common procedure of rolling out bars or
tubes ‘between rolls having semi-circular or

semil-elliptical grooves and that it differs

equally from the well known art of piercing
or expanding billets or tubes by cross rolling
between rolls by which the blank is not em-

braced circumferentially through any con-

siderable portion of its periphery at any one
instant. o ' | B
In Figs. 5,6, and 7 rolls with axes slightly

oblique ito each other and to the transverse
plane of the pass are shown for carrying out

the process. o .

In Figs. 1 to 4 inclusive the blank atter
coming 1n .contact with the flange portions
of the rolls has to travel a considerable dis-

tance before it is embraced circumferen-
tially to any great extent; and during this

period of its progress it is subjected to tor-
sional or twisting strain. In ‘cases where

‘metals -having less resistance to such strains

than 1ron and steel are to be treated; or
where the thinness of the wall or ether con-
ditions mdke a diminished torsional strain
preferable at the entrance to the pass, this
can be accomplished by -disposing the roll
axes slightly inclined toward the rear of the
pass, as shown 1n Figs. 5, 6, and 7, making

50,708

the pass, however, the cross i-dlling. and |

65 the converging ‘entrance of ithe ‘pass ‘more |

. .

abrupt (as will be clear from Fig. 7)) as -

compared with the exit end of the pass and
grving ‘the  working surfaces of the rolls as
a consequence a slightly different shape. Tt

will be understood that the plane surface of

the flanges in Ifigs. 1, 2, 3, and 4 should here
be replaced by slightly conical or, more ex-
actly hyperboloidal surfaces so as to give

‘with the appropriate cross section at the

smallest gection -of the pass, as explained
above, a shortened. mlet and a relativelv

70
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more prolonged straight sided exit end of

the pass. The rotary -or twisting effect of

the exit will ‘dominate when the reduction

-of diameter given to the blank is but slight.

It will be understood by those familiar

with this art that my process, even in the

entire absence of any cross-rolling effect at
the entrance of the pass prior to the longi-
tudinal rolling and circumferential pressure,
1s cnaracterized in the preferred forms de-

scribed by a continuous progression and

transmission from. longitudinal rolling and
circumierential compression to a substan-
tially simple croess-rolling action without

circumferential compression, and all in a

single pass. -~ = |
In cases where very large reductions of
wall thickness or external diameter are ve-

quired, T prefer to accomplish the total re-

duction by successive repetitions of the
process that I have so far described. = This
may be done by several sets of rolls as ex-
cmphfied in Fig. 8. I prefer to place the
succeeding pairs of rolls so near the preced-
ing pairs that the blank and mandrel bar
will come within the grip of the last

80
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pawr .

of rolls before leaving the first pair, and to

‘proportion the speeds of the succeeding pairs

of rolls to compensate for the elongation «of
the metal which occurs in each pair of rolls,
the succeeding pairs operating faster in pro-
portion to the reduction of cross section of

the blank that eccurs.” Obviously, however,
.as a mandrel ‘bar, which is preferably in a

cold state, can only assume one forward
speed for all its points, its speed will be less

105

110

than the feeding speed of the third or last

pair of rolls and greater than the first pair
of rolls. By this use -of my process, there-
fore, I produce a longitudinal movement
between the mandrel and the tubular blank.
This also facilitates the removal of the tube
frﬂm the mandrel bar after they leave the
roll. _ L

The process may be also utilized with a
mandrel that is held stationary so far as end-
wise movement is concerned but is free to ro-

tate. This is illustrated in Figs. 9 and 10,

wherein a short mandrel or plug U is shown
on the end of a bar T which is braced against

a fixed support S, allowing the mandrel U

to turn-but not t6 move axially in the pass.
This facilitates the spiral twisting of the
blank-by the rolls because the mandrel if it

115
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- only extends t-hroug‘h-the middle and rear | rolls overlap the cobperating flange of the
or
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portions of the pass does not tend to reduce
or prevent the somewhat different speed ot
rotation and consequent twist of the billet

_at the commencemént of the pass where it 1s
first gripped by the roll flanges, as hereto-

fore explained. Incidentally the rotation of
the mandrel; causes it to wear more evenly on
all sides, and to remain round much longer
producing consequently a smoother surface
on the interior of the tube than if the man-
drel did not rotate. '

The process may be also used to give very

_slight reduction in thickness of the walls of

the tubes where 1t is only desirable to remove
creases or irregularities such asare frequently
produced in tubular blanks by the ordinary
method of rolling a tubular blank over a sta-
tlonary mandre% -or. .plug. Similarly the

--.-- F oy Bws g

method may be employed for merely rolling

- out rough places on the outside surfaces of

the tubes, such as are frequently produced 1n
billets- that have been pierced or rolled by

~ defective or rough rolls or mandrels or in-

25

30

35

jured by scale. In utilizing the process for

- this purpose I prefer to minimize the pres-
sure and reduction occurring at the middle
of the pass where the metal i1s confined cir-

- cumferentially and to rely mainly on the last

step of the process where the cross rolling
action mainly occurs. _ S

If the rolls already described are drawn
slhightly farther apart vertically, that is per-
pendicularly to their axes, the circumferen-
tial confining action will be lessened -or

omitted while the cross rolling in reverse di-

708

opposed roll to produce the rotatory
twisting tendency on the body being treated.
It will also be seen that the rolls rotate ap-
proximately in opposite directions when

site directions when their axes are parallel,
as common in grooved rolls for longitudi-
nal rolling. . ' .
It will be clear to those skilled in the roll-
ing art that the dimensions of either of a

| pair of rolls may be increased relatively to

the opposing roll and the angular speed pro-
portionately decreased without materially
altering the surface speed and equal effects
of the two rolls. S

Without attempting to set forth many
other modifications, I claim and desire to se-
cure by Letters Patent the following:

- e improvement in the art of rolling
tubes or round bodies, which consists in sub-
jecting such a body to a continuous and
progressive rolling and ‘ compressive pres-
sure. while moving forward in a suitable
“pass by pressing and cross rolling the body
in the inlet end of the pass between approxi-
' mately parallel rolling faces, théreby tend-
ing to rotate the body while allowing the
metal to' fiow circumferentially, simultane-
ously subjecting the cross sections of the
body farther within the pass to confining
~and rolling pressure around a large part of
its periphery from surfaces moving substan-
tially longitudinally of the pass with little
or no cross rolling motion, whereby the metal
flows and elongates in an axial direction and

- rections at the inlet and ex1t ends of the pass | simultaneously subjecting the cross sections

40

remains. Where 1t 1s desired to cross roll
or reel a tube to compress it very slightly,

50 as to remove creases or rough places 1n-

side or outside the first and last stages of the

45

process or the last stage only may be em-

- ployed exclusively, the central portion of the
- pass acting merely as rotating guides for the

tube and mandrel, holding them in aline-
ment 1n the center of the pass, while the wall
of the tube 1s compressed and rolled spirally

- forward between the flanged portions of the

50

tube much closer without

rolls. Such guides can be made to fit the
practical incon-

- venience and if the tube tends to bind be-

55

“it"as'would-fixed guides or idler rollers. * |
- In Fig. 11 the rolls are shown with the

tween the guides they at once act to roll it
longitudinally forward instead of opposing

~curved porfion corresponding to O P in

60 of the pass or, when adjusted so that the

between the opposed flanges.

Fig. 1* transformed into cylindrical and
plane faces. Such rolls can embrace and

of the body in the exit portion.of the pass
to rolling pressure between approximately
plane surfaces moving transversely to the
pass and. tending to rotate the body reversely
to the inlet portions of the pass, for sub-
stantially the purposes set forth. |

tubes or round bodies, which consists in sub-
jecting such a body to a continuous and
progressive rolling and compressive pressure
while moving forward in a suitable pass by
subjecting the cross sections of the body to
confining and rolling pressure around a
large part of its periphery from surfaces
moving substantially longitudinally of the
pass with little or no cross rolling motion,

| whereby the metal flows and elongates in an

axial direction and simultaneously subject-
ing the cross sections of the body in the exit
portion of the same pass to rolling pressure
between approximately plane surfaces mov-

confine the metal on four sides at the center | ing transversely to the pass and tending to

horizontal dimension of the pass is less than

the vertical, can.only cross roll the blank | -8. The improvemenf in the art of rolling
o | tubes or round bodies, which consists in sub-

It will be seen that in the various ﬁgﬁres-

rotate the body, for substantially the pur-
poses set forth. ?

jecting such a body to a continuous and pro-

€% of the drawings the flanges of the respective ' gressive rolling and. compressive pressure

their axes are inclined and exactly in oppo-

9. The improvement in the art of rolling
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while moving forward in a suitsble pass, by

circumierential -confinimg and lengitudinal
rolling pressure around a large part of fts
» periphery from surfaces moving substan-
tially longitadinally of the pass with little

metal flows and elongates in an axial direc-
tion and simultaneously subjecting the cross
sections of the body-in the exit portion -of
the same pass to rolling pressure between

r
¥

1(}

~ approximately plane surfaces moving trans-

versely to the pass and tending to rotate the
body, the said metal being supported in-
ternally upon a substantially hard mandrel
for substantially the purposes set forth.

- 4. The improvement in the art -of rolling
tubes or round bodies, which :consists in ‘sub-
- Jecting such body to a -centinuous and pro-
20 gressive rolling and -compressive. pressure
- while moving forward in a suitable pass,

15

by subjecting the cross sections of the body |

to circumferential confining and longitud:-

nal rolling pressure around a large part of

‘its periphery from surfaces moving substan-
tially longitudinally -of the pass with little
or mo cross rolling metion, whereby the
metal flows and elongates in an axial direc-
tion and simultaneously subjecting the cross
sections of the body in the exit portion of
the same 'pass tp rolling pressure between
. approximately plane surfaces moving trans-
- Eegsely to the pass and tené&mg to retate the
body. R o o

5. The 1mprovement in the art of rolling

30

-

tubes or round bodies, which consists in sub-

Jecting such a body to a continuous and
progressive rolling and compressive pres-
sure while moving forward in a suitable
40
~ body to circumferential confining and longi-
“tudinal rolling pressure around a large part

, of 1ts ?eripl'lery_ from surfaces moving sub-
a, |

stantially longitudinally of the pass with
little or no cross rolling motion, whereby
the metal flows and elongates in an axial
direction and simultaneously subjecting. the
cross. sections of the body 1n the exit por-

tion of the same pass to rolling pressure
50 between approximately plane surfaces mov-

45

g transversely to the pass and tending to.

rotate the body, and supporting the body
internally during the latter action upon a
as the metal moves over it. | _'
© 6. The mmprovement in the art of longi-
- tudinally rolling tubes or round bodies,
characterized by s‘ubjécting each advancin

55

~cross section to longitudinal rolling and

80 circumferential - compression throughout a

large portion: of ‘the ‘peripkery, and then

rolling the body by pressure between op-

posing cross .rolling surfaces having rela-

85

subjecting the cross secttons of the body to

or ne cross rolling metion, whereby ‘the

pass, by subjecting the cross sections of the

tively narrow limits of contact with the:
body, the said successive freatments occur-

mandrel \that is held iigainst_ axial motion |

body,

- 8. The im}i»rovemeut m

mouth of the pass. J .
- 12. Rolls forming a pass and having sur-
| faces for longitudMallg

ing the body,

ring progressively and in continuity upon
Ehrég‘flgoﬂy, for substantially the purp'zses set
orth. ' -

7. The improvement in the art of longi-
tadinally rolling tubes or round 'bodies,
characterized by first .cross rolling the body
between surfaces having mnarrow lines or
arcas of contact with the body and rotating
the ‘bedy, then subjecting each advancing
cross section to .longitudinal rolling and
circamferential compression throughout a
large portion -of the periphery, and then
rolling the body by pressure between op-.
posing cress rolling surfaces having rela-
tively narrow hLimits of contact with the
body, the said successive treatments occur-
1ng -prqgressively and 1n -continuity upon the

or substantially the purposes set
forth. ' N -
the art of longi-
tudimally rolling tubes or round bodies,
characterized by first -cross rolling the body

70

75

80

85

between surfaces both tending to twist or

rotwte m a like -direction, then rolling it
longitudinally, and then cross rolling it be-
tween 'surfaces tending to twist or rotate it
in ‘a like direction to each other but reverse
te the first said direction, for substantially
the purpeses set forth,

9. The improvement in the art of :i'olling

“tubes or round bodies, characterized by first

cross rolhmg the body ‘between rolls having
surfaces tending to twist or rotate it in a
Itke difrection -and then in the same pass be-
tween the same rolls cross rolling its ad-
vanced portions between surfaces tending to

first said direction, while continuing the first
cross rolling on other portions, for substan-
tially the purposes set forth.
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twist or rotate in a direction reverse to the
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 10. Machine for reducing metal compris-

ing a set of rotary members arranged to
form a single pass, at least one of said mem-
bers having a central portion and an outer
flange portion, said central portion being

circumferentially to elongate it and roll it
substantially longitudinally, and said flange
portion being inclined to the axis of the pass
to operate transversely upon and cross roll

the blank as it passes from the central por-
for substantially the purposes set

tion,
forth.

faces for longitudinally rolling and circum-
ferentially confining the body being rolled

~and having opposed surfaces in the same

pass for cross rolling the body, the acting
surfaces of the rolls being convergent at the

rolling and circum-.
ferentially confining ¢
and havin oPﬁ)oseg surfaces for cross-roll-

the acting surfaces of the rolls

110

constructed and arran%ed to grip the billet -

115

11. Rolls forming' a pass and having sur-

120

125

e ‘body. being rolled,

13¢



10

15

20

25

30

faces for longitudinally rollin

&

'being-convergent at the mouth of the pass,

in combination with a mandrel for internally
sugporting the body at the points of longi-
tudinal and of cross rolling.

~13. Rolls forming a pass and having sur-
| wliile cir-
cumferentially confining the body being
rolled and opposed surfaces for cross-rolling
the body, the acting surfaces of the rolls
being convergent at the mouth of the pass,
in combination with a mandrel supported
to 1fotaui:e without traveling in respect to the
rolls. | , .

14. Rolling mechanism comprising rolls
forming a pass and having inclined axes for
imparting endwise and rotary motions to a
blank while gripped thereby longitudinally
and circumferentially, each of the said rolls
having a concave central portion for cir-
cumferentially confining and longitudinally

- rolling the body, and a flange for cross roll-

m% the body, and imparting rotation, for
substantially the purposes set forth. "

15. Rolling mechanism comprising rotary
rolls forming a pass, for imparting endwise

and rotary motions to a blank while gripped

thereby longitudinally and circumferen-
tially, each of the said rolls having a con-
cave central portion for circumferentially
confining antf “longitudinally rolling the
body, and a flange for cross rolling the body

and imparting rotation, the flanges of the |

rolls converging at the mouth of the pass.

'16. In combination, a plurality of pairs of |

950,708

coacting rolls for longitﬁdinally .r(}lling a
body or blank forming a plurality of passes
in line, one or all of the said pairs having

flanges for rotating or cross rolling the said

body or blank and a codperating mandrel
of length to extend simultaneously into a

plurality of the passes, at least one of which

‘has such cross rolling flanges.

~ 17. In- combination, a pair of rolls form-
Ing a pass, the axis of each roll being per-
pendicular or nearly so to the pass axis, the

rolls rotating 1n opposite directions and hav- .

ing opposed overlaﬁped flanges making con-
tact with the work piece along longitudi-
nally disposed lines at the exit end of the
pass, for producing cross rolling in like di-
rections, the opposing faces of the flanges of
the rolls converging at the entrance end of
the pass, substantially as set forth.

- 18. Rolling members formin% a pass and
having axes inclined to each other and each
having a circumferentially confining and

| longitudinally rolling surface portion and a

cross rolling flange portion that makes act-
ing contact against the work piece on lines
disposed along the pass.

In testimony whereof I have signed this
specification in-the presence of two subscrib-
ing witnesses, May 21, 1908.

RALPH CHARLES STIEEFEL.

Witnesses: |
R. T. Brown,
LEsuie H. MAaxN.
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