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To all whom it may concern:
Be it known that I, Orro BriEDE, residing

at Benrath, near Dusceldorf, Province of the
Rhine, German FEmpire, a subject of the

5 German Emperor, have.invented or discov-
- ered certain new and useful Improvements

in Methods. of Manufacturing - Seamless

Tubes, of which improvement the following
is a specification. -

- 10 Heretofore in reducing hollow billets to

tubes, the billet was made of an internal di-
ameter corresponding spproximately to that
desired in the finished tube, but the external
- . diameter is made greater than that of the
15 finished tube. And reduction is sffected by
subjecting the external surface of the billet
to reducing surfaces of progressively re-
duced caliber. In other words, during re-
duction from billet to tube, the internal di-

20 ameter of the former remains practically

“unchanged while the external diameter is
‘reduced. o
The invention described herein has for its
- object the reduction of a hollow billet to
25 tube form by increasing the internal di-
ameter of the billet, without decreasing the
external diameter of the finished tube ma-
terially beyond the original external di-
ameter of the billet. - .
30 The invention is hereinafter m .re fully
. “described and claimed. -
" In the accompanying drawings forming
a part of this specification Figures 1 and 2
show in side elevation different forms of
85 mandrels; Fig. 3 is a diagrammatic view

- illustrating my improved method. Fig. 4 |
iEverse sect Sed | provided with a suitable coupling member

. shows transverse sections in planes indicated
respectively“by a—a, b—b, ¢—¢, and d-—d,
Fig. 3; Fig. 5 is a view showing the position

49 of the billet and mandrel at the beginning
of a forward or working stroke. and after
the rolls have been separated and the man-
drel and billet turned axially ninéty de-
grees; Fig.- 6 is a transverse section in a

lane indicated by the line e—e Fig. 5; Fig.

is a view partly in section and partly in
elevation of a form of apparatus adapted
to the practice of my invention; Fig. 8 is a
transverse section in a plane indicated by
50 the hine VIII—VIII; Fig. 8* is a sectional

-~ detail view illustrating a portion of the
feed mechanisin. Fig. 9 is a diagrammatic
view illustrating the employ..ent of s plu-
rality of pairs of rolls and Fig. 10 is a sec-

85 tional view of another form of mill adapted

45

to the practice of the invention ard Fig. 11
is a sectional plan of the same.
In the practice of 1wy invention, the billet
is rolled or otherwise reduced to a diameter .
equal or approximately equal to the external 60
diameter desired in the tube to be formed.
After the billet has been pierced, which how-
ever-is not necessary, it is slipped onto a
mandrel 1 having a portion of the end en- ,
larged and conical as at 2 and an adjacent 65
portion 3 cylindrical and of a diameter
equal to the desired internal diameter of the
finished tube. The portion 2, which may be
of any suitable form as for example a cone
with straight sides 25 shown in Fig. 1 or a 70
paraboloid as shown in Fig. 2, connects the
stem 4 of the mandrel with the cylindrical
portion 3. It is preferred that the cylin-
drical portion shou!d be given a slight taper
from or approximately from the plane of 75
junction of the portions 2 and 3, so as to
facilitate the movement of the finished por-. i
tions of the tube off of the cylindrical finish-
ing portion of the mandrel. A o
After the billet has been slipped on the so
mandrel the stem 4 of the latter is connected
to a svitable mechanism for reciprocating
it and after each reducing movement, im-
parting a partial rotation to the mandrel.
A suitable form of such mechanism consists 85
of a slide 5 mounted on a bed 6 which is
arranged in feed relation to the reduci
rolls 7. This slide is connected to a cran
arm 8 of the shaft 9 which can be rotated -
by any suitable means. A connecting shaft 90
10 is rotatably mounted on the slide and is

11 whereby it may be connected to the stem
of the mandrel as shown in Fig. 7.- Any
suitable means may be employed_for rotat- 95
ing the mandrel and hillet as for example
one end of a clock spring 12 may be at-
tached to the shaft 10 and its opposite end
to an externally toothed shell 13 engaging a
pinion 14 loosely mounted on a shaft 15, 100
on which is loosely mounted 2 pinion 16

“having angularly arranged teeth adapted to

engage inclined teeth on a stationary rack
bar 17. The shaft 15 is mounted in suit-
able brackets depending from the slide 5, 105
and it reciprocates with the latter. ‘There-
fore when the slide is reciprocated corre-
sponding back-and forth rotation will be
imparted to the pinion 16. Whep ii:e pin-
ion is rotated in one direction <. e. during a 110
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working or reduciﬁg stroke of the slide it
is operatively connected to the pinion- 14
by a suitable pawl and ratchet device a

- thereby rotating the toothed shell 13 and

.10

_ placing the spring under tension, which will

become operative to rotate the mandrel and
billet as soon as the latter is released from
the grip of the rolls at the end of the work-
ing stroke.  During the return stroke of the
slide the toothed shell will not be rotated.
Provision is made for forcing the billet
farther in the mandrel at the end of the

- reducing stroke of the latter. A convenient

15
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means to this end consists of a ratchet disk
18 keyed to a screw threaded spindle 51
mounted for rotation in suitable bearings
of the frame of the machine. The pawl &
of the said ratchet disk is disposed on a
rocker arm 52 mounted on the spindle 51.
A finger of the said rocker arm is adapted
to be engaged and to be rocked by a cam
face 53 provided on the slide 5 whenever the
latter reaches the end of its return stroke.
By the pawl b such rocking movement is
transmitted to- the ratchet disk 18 and the

‘spindle 51. When released from the said

cam the rocker arm is retracted into its nor-
mal position by a2 spring. The shaft 51 is
threaded and engages a threaded opening
through a downwardly projecting lug 21 on
a slide 19 which is provided with a wall
or abutment 20, adapted to bear against the
rear end of the billet. In order that the
whole of the billet may be reduced, a sleeve
23 is interposed between the rear end of the
billet and the abutment, said sleeve being
preferably integrzl with the abutment 20
and made of % length a little greater than
that of the conical portion of the mandrel
and of such iaternal shape and dimensions
that such conical portion may enter the
sleeve. The abutment 20 is advanced to-
ward the mandrel whenever the slide
reaches the end of its return stroke. In
order that the billet inay be turned axially
after each forward movement, provision is

~ made for relieving the exterior surface of

50

5

60

65

the billet of any retarding frictional resist-
ance of the rolls. This can be accomplished
in many ways, as by using recessed or sec-
tional rolls or swages, well knewn in this
art, or by separating the rolls a sufficient
distance to permit of the free movement of
the billet axially and longitudinally.

As shown in Fig. 7 provision is made for

shifting one of the roils toward and from

the other by means of wedges 24 movable
under the journal boxes of the lower roll.
These wedges should be shifted to drop the
lower roll at or about the time the billet
and mandrel reach the limit of their for-
ward or reducing movement. At or about
the time the mandrel reaches the limit of its
return or non-working movement. the lower
roll is again raised to its operative or re-

ducing position. These movements of the
wedges to raise the roll are effected by any

-suitable means, as for example by a cam 25

on the shaft 9 acting on an arm 25* on a
counter shaft 26 which is provided with
arms 27 connected by rods 28 to the wedges,
which are shifted in the opposite direction
to drop the lower roll by springs 29 or other
suitable means. '

In describing the method as carried out
by the construction shown in Figs. 3 to §
inclusive, it will be understood that a re-
duction has been completed by the rolls and
that the latter and the billet and mandrel
are in the position shown in Fig. 3. Dur-
ing such reduction the billet has been caused
to assume the transverse relations to the
mandrel showx in Fig. 4, by the rolls which
are provided with grooves forming an oval
pass, so as to avoid finning of the metal. As
soon as the several parts reach the position
shown in Fig. 8 the billet is released from
the bite of the rolls by dropping the lower
roll, and the rear end of the billet strikes
against the shiftable abutment 23, so that
it is slipped farther on the mandrel. This
action Is facilitated by the ovai shape of
the billet imparted thereto by the previous
reducing operation. By this movement of
the mandrel into the billet the latter is en-
larged peripherally along that portion in
contact with the conical portion of the man-
drel as indicated in Fig. 5. Furthermore
the turning mechanism is thrown into oper-
ation, and turns the billet at an angle of
90 degrees, whereupon the mandrel and bil-
lei perform their return movement to the

70

75

80
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100

left. At the end of their return movement =

the billet and mandrel are moved forward or
in a_direction to cause a reduction of the
portion- of the billet enlarged by the man-
drel, the metal displaced in such reductions
causing an elongation along the portion
operated on. As before stated the grooves
in the rolls are so shaped as to form an ap-
proximately oval pass or of such shape and
dimensions relative to the tube to be pro-
duced that the upper and lower walls of the
pass will act reductively on about one quar-
ter of the perimeter of the billet; and as the
billet at the beginning of each reduction is
circular or approximately so in cross-section
the pressure of the rolls will cause not only
a longitudinal flow of the metal but also
and to a limited extent a lateral flow so
that the side portions of the billet will be
forced away grom the mandrel. Afier a
reducing movement of the billet and man-
drel or one to the right in Figs. 5 and 7, the
billet is relieved cf the pressure of the rolls,
the billet and mandrel are turned through

105

110

115

120

125

an arc of 90° to the position shown in Fig. -

6, and the mandrel and billet moved relative
to each other so as to cause an enlargement

of a portion of the billet for a distance ap-

130
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cal portion of the mandrel. :

It will be observed that two reducing ele-
ments are employed 7. e. the mandrel and
the grooved rolls or swaging or reducing
mernbers. It is immaterial which of these,
the mandrel or rolls, is moved relative to

proximately equal to the length of the coni-

.- the otker. In addition to the reducing ele-
- ments, a feeding movement of the billet rel-

10

ative to the mandrel is effected intermediate
of billet reducing operations. The rolls

. while reducing the billet should have a pe-
- ripheral movement corresponding to the rec-

- 18
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rolls.

50

55

tilinear movement of the billet and this
movement of the rolls may be effected in any
suitable manner, as for instance by contact
with the surface of the billet. As shown in
Fig. 9 a plurality of pairs of rolls may be

o employed, successive pairs of rolls being ar-
20

ranged with their axes at an angle to the

axes of adjacent relis. - When using a plu-.

rality of pairs of rolls the billet need not be
turned axially and if a sufficient number of
pairs be employed a billet may be reduced to
tube form by a. continuous movement
through a single train of rolls. '

In Fig. 10 1s shown a mill adapted to the
practice of the improved method and hav-
Ing the rolls rotating in a plane at an acute
angle to the axis of the mandrel, whereby
the path of the rolls on the billet can be of
any desired length by changing the angular
relation of the rolls to the axis of the billet.
In this construction the rolls are positively
driven in such direction as to travel in a
spiral path from a point adjacent to the

point of the conical portion of the mandrel
. to the cylindrical portion thereof, and to

this end provision is made permitting a
movement of the mandrel carrying the billet
and the rolls relative one to the other. In
the construction shown, the housing 30 in
which the rolls 31 are mounted with their
axes at an angle to each other and to the
axes of the mandrel 1, is stationary while
the bed 32 carrying the mandre! and the bil-
let feeding means 1s movable relative to the
In_the construction shown the bed
32 1s provided at its ends with vertical abut-
ments 33 and 34 which carry fluid pressure
cylinders so arranged that their rams or pis-
tons 35 and 36 bear against opposite sides of
the housing 30. By means o¥ suitable valve
mechanisn: such as is well known in the art
the flow of fluid pressure to and from said
cylinders is regulated to effect any desired
movement of the bed and parts carried there-
by relative to the rolls.

~ * inder and piston 37 are so mounted on the

60

.65

abutment 83 as to be capable of forcing the
billet into the mandref) which is held as
against longitedinal movement during such
feed by the abutment 34. In order ‘o per-
mit of the easy rotation of the mand:el and
billet by the rolls antifriction thrust bear-

A fluid pressure cyl- |

ings 88 and 39 are interposed between the

piston rod and billet, and between the man-

drel stem and abutment. :
Any suitable means may be employed for

releasing the billet from the grip of the rolls ¢

at the end of the reducing stroke and during
the return or dead stroke. In the construc-

tion shown wedges 40 are employed for

shifting the lower roll. The end 43 of one
of the wedges strikes zgainst and is shifted
by a stop 44 at the end of the working
stroke thereby permiiting the lower roll to
drop and z¢ the end of the return or dead
stroke. or movement the face 41 will strike
the abutment 42 and shift the wedges in a
direction to cause the rolls to assume normal
or operative relation to the billet.

In the mill shown in Fig, 10 the rolls will
cause a reduction of the portion of the wall
of the billet forced by the action of the man-
drel substantially as before stated. By ar-

ranging the rolls as in Fig. 10 the conical

‘portion of the mandrel may be made of con-

siderable length witheut unduly increasing

the size of the rolls. After the completion
of a working or reducing stroke the billet

is released irom the grip of the rolls, and’
‘the mandrel and billet are returned to ini-

tial position and during this movement the

billet is advanced on the mandrel by means

of the cylinder and piston 37. As is well
&newn in the 2xt the axial rolling of the bil-
let has a tendency to open up the metal adja-
cent to and along its axis thereby facilitat-
ing the penetration of the mandrel into the

billet at each feed movement. .
While for convenience of illustration and

description it has been set forth with some

particularity that after expansion the billet
1s reduced to or appruximately to original
external dimensions the invention is nat so
limited as regards the broad ciaims as the
extent of reduction after expansion may vary
being largely dependent upon the thickness
of wall in the finished tube. .

I claim: o o :

1. The method of manufacturing seamniess
tubes, which consists in increasing the inter-

‘nal and external dimensions of the billet

and then &s a part of the same operation

reducing the external dimensions of the

same.

2. The method of mahu‘facturing seamless .

tubes. which consists in alterna‘ely and suc-
cessively increasing the internal and exter-
nal dimensions of a billet and reducing the

_external dimensions thereof.
3. The method of manufacturine seamless

tubes which consists in pr’ogressivei’y increas-

 ing the internal and external dimensions of

a billet and progressively as a part of the
same operation reducing its external dimen-
sions. -

4. The methsd of manufacturing seamless
tubes which consists in enlarging the exter-
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nal dimensions of a billet by a radially act-
ing force and then as a part of the same op-
eration reducing the external dimensions.

" 5. The method of manufacturing seamless

b tabes which consists in progressively step

by step increasing the internal dimensions

of a hollow billet and then step by step re-

ducing the thickness of the wall of the billet

while maintaining the increased internal di-
19 mensions. '

6. The method herein described which con-
sists in subjecting a billet to oppositely act-
ing radial forces, said forces operating alter-
nately and progressively along the billet.

in testimony whereof, I have hereunto set
my hand. '
' OTTO BRIEDE.
Wiinesses:

" Henry Hasper,
Worpesar Haper. -



