P. BILLEN ETAL 2,933,184

April 19, 1960

EXTRUSION PRESS

6 Sheets-Sheet 1

INVENTORS

AN
P Billerz
H Robra
W N .
e

T y./4
5 ~
9¢ i _ 2
e L Sy s — ( — Q S .
% _ i \m(mml & 6 o w
s m=k R = T\ s \
o i el 7
b 4 | G ) r»\/ ] 7 774
- = T ST ST e — —_ \Q\ %\ \ mo \\\
Hnlh”lwml.lll'.?d“q ——— "l ey | = S 47777, = ==
g iiimns | I W || S—c — ——uas gl
: d: = === —— VAN
moq% i % % | 7 /= 2z \\
s e 7 %a_q ,NN _lLt %\ M.\ |v.“ | W 4 i
5 : —
o § [ 7y o 7 T
Z I

Filed Nov. 27, 1957

e N ‘ e



2,933,184
& Sheets-Sheet 2

P. BILLEN ET AL
EXTRUSION PRESS

April 19, 1960
Filed Nov. 27, 1957

ATTYS

¢ S K
SN
§ N 9
2
1 QK
6 Va oe 4 . 57 P H
) ) £/ 74
L g€ o, vy 9 (74 Q\V A
I = | N& _Q z &\\ . 7
= ———— A R = RS | e
e U — u llllll - = .'I Ill‘.!l‘. IIIIIII 41"’
—— |
17/4 == _
— 01 _ _. |li|l||\|lHHsI|H R Il 1 7 /4 [-/4 _:
o ) ES—|! s /
o = —— = _
o I s S A WA= i St ws
— —————— _ %Y o wm\ 2 MN\ M.\ P



April 19, 1960 P. BILLEN ETAL 2,933,184
' - EXTRUSION PRESS
Filed Nov. 27, 1957 6 Sheets-Sheet 3

INVENTORS

’  Bdillery
H Robra

AT TYs,



April 19, 1960

Filed Nov. 27, 1957

~1G.6

P. BILLEN ETAL | 2,933,184

EXTRUSION PRESS
6 Sheets-Sheet 4

S
N
I o —*—?_ ‘ i\
‘ =t b [N
3 |
:§~\ ' _ﬁ% b NS
. 1Y
3! } N
:3 | 1] — \\\5§
& [ III \.'Sg
N ’ (
i NIN
]! ll\ I
‘ N : fi
" II i hssl “I
T 11
' W i |
# =
s | |
' |
el
13
e
| % “l'
{; | R
]| Ea—
K e E}')
i Sy
5 14
= ’1‘ INVENTORS

| | T P Brlicr

%z H Robra
(\7‘3’ . ATTVS.



P. BILLEN ETAL 2,933,184

April 19, 1960

EXTRUSION PRESS

6 Sheets~Sheet &

Filed Nov. 27, 1957

F7TrS

v|||.|/|.

//\m
/// ////AA\NAV NS



April 19, 1960

Filed Nov. 27, 1957

P. BILLEN ETAL
EXTRUSION PRESS

2,933,184

6 Sheets-Sheet 6

INVENTORS
PBrller
H Robra

BTTYS.



United States Patent O

2,933,184

Patented Apr. 19, 1960

1C€

2,933,184
EXTRUSION PRESS

Peter Billen, Leverkusen-KLpperste , and Helmuf Robra,
Mulheim (Rubir), Germany, assigoors. fo Schldemann
Aktiengesellschaft,” Dusseldorf, Germany

Application November 27, 1957, Serial Ne. 692,223
Claims priority, application Germany November 28, 1956
4 Claims. (CL 207—3)

In presses for the extrusion of hollow products, having
a displaceable container and a cross-head carrying. the
press ram, fogether with a piercing mandrel, the con-
tainer must be mounted exactly centrally upon the die-
holder and the sfationary abutment or: counter-holder, in
order that the piercing cf the billet by the mandrel may
be accuraiely central. = Ctherwise the production of a
uniform extruded product is not possible. . The axis of
the container must therefore coincide exactly, during the
piercing and during extrusion, with the extrusion axis
of the press; and particularly with the axis of the man-
drel. The guiding ribs or ledges generally provided for
the . container usually do not suffice for the requisite
centering, even when they are new and still unworn.
Therefore it frequently happens that the container is not
mounted exactly centrally upon the die-holder, so that
the piercing mandreil meets the billet eccentrically.

The object of this invention is to:provide an exactly
central introduction of the container into its operative
position, ‘and for. this purpose use is made of -the fact
that the press ram Or . press plunger and the die or die-
holder can in all presses be accurately centered in rela-
tion to one another.

The invention consists in the feature that the container
is rigidly connected with a sliding. cross-bar arranged
behind the cross-hedd, .and that the cross-head and the
sliding cross-bar have adjusting surfaces that can- be
pressed against one another for the purpose of straighten-
ing the position of the sliding cross-bar. In this way, the
container can be accurately adjusted to the cross-head
before reaching the extrusion position.

For this - purpose. the cross-head: will preferably be S0
placed that the adjusting surface of the sliding cross-bar
comes into contact with the adjusting surface of the cross-
head only just before the sliding cross-bar and the con-
tainer reach.the extrusion position. . The ahgnmem may
be effected in'a position in which the container is located
only a few millimeters in front of the extrusion pssitv‘on
Upon the still untraversed sliding distance, of a leagih
of only a few m-ll'mewxs, 1o appreciable transverse dis-
placement of the coniainer is' any .longer to be feared:
Even if complete certainty is: desired with respect to
this short- path, it is possibie to advance the cross-head
and . the: container ‘together, with the sliding cross-bar,
so that then, even on this short fravel, the alignment of
‘the sliding cross-bar, together with the container, in rela-
tion to the cross-head, is reliably mainiained.

The combined advance of the cross-héad and the
sliding cross-bar upon this last part of their path is facili-
tated if the displacing forces that can act upon the skid-
ing cross-bar are greater than the rstractive forces that
can-act upon the cross-head. It is then-possible, in hy-
draulic ‘presses, when moving ‘the container into the ex-
trusion position, to let the withdrawal means of the cross-
head stand ‘uader full load;-and for the container, with
the sliding c1oss-bar, to travel into the working pesition
against- the force of the retraction means, so that an

absolutely. firm contact between the cross-head and the
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* the sliding cross-bar 21.

o
4

sliding cross-bar is' obtained, and the alignment of the
container is also ensured in the very last part of its shd—
ing movement,

The invention is- applicable not merely to homzontal
but also to vertical presses; and it is applicable irrespec-
tively of whether the piercing mandrel is mounted rigidly
on the press ram or whether it is independently slidable
in relation to the press ram.

Two embodiments of the invention are showa in the
accompanying drawings, in which:

Figure 1 shows in longitudinal sectional elevation a
press according to the invention for the extrusion of
hollow products;

Figure 2 shows a section on the line II—II in Figure:1;

Figure 3 a section on the line MI-—IIII in Figure 1;

Figure 4 a section on the line IV—IV in Figure 1;

Figure 5 a section on the line V—V in Figure 1;

- Figure 6 shows another embodiment in side elevation;

Figure 7 shows this embodiment in longitudinal sec-
tional elevation;

Figure 8 is a plan view of the same embodiment, some
parts being shown in section by a horizontal plane;

Figure 9 shows a section on the line IX—IX in Fig-
ure 7;

Figure 10 a section on the line X—X in Flgure 7;

Figure 11 a section on the line XI—XI in Fxgure 7;

- and

Figure 12 a detail on a larger scale.

The press according 1o the first embodiment comprises
a stationary, bolster abutment or counter-hclder 1, with
a cavity 2, in the neighborheod of which the die 3 is
arranged. Against the abutment ‘1 and the die 3 bears
the container 4, which slides with claws 5 upon two slide-
ways 6a on guide bodies 6. The guide bodies 6 bear at
one end against the bolster I and at the other end against
a mounting 7 on the extrusion cylinder 8 of the press.
Through each of the guide bodies passes a tie-rod-9,
which bears in-the usual way with a shoulder 10 against
the abutment 1, and penetrates through the latter with a
thinner anchormg portion 11. On the. other side of the
abutment I it is secured with a scréw nut 12.  Two
further tie-rods 13 connect the upper region of the abut-
ment-1-with the mount'ng 7 of the exirusion cylinder &

The container 4 is seated in-a mounting 14, which has
upper arms. 15 and lower arms 18, To these arms upper
container rods 17 and lower container rods 19 are. se-
cured by means of nuts 18. These container rods 17
and 19 pass with clearance through holes bored in the
¢ross-head 20, and at their right-hand ends(in Figure
1) are secured to the sliding cross<bar .21 by méans of
nuts 22, The cross-bar 21 slides in its turn with claws
23 upon the slideways 6a, and is rigidly connected with
the container-holder 14 by the container rods 27 and 9.
To the sliding cross-bar 21 are securcd, by means of
nuts 25, two lateral plungers 24, which each extend into
a cylinder 26, which is likewise-held by the mounting 7
of- the extrusion cylinder 8. Attached o the sliding
cross-bar 21 are also two pairs of cross-bar rods. 27, these
being fastened by means of nuts 28. The cross- bar rods
27 pass: through apertures in the mounting 7 of the éx-
trusion cylinder 8 right to the resr .end of the press
(towards the right in Figure 1), where the two cross-bar
rods on each side of the press are attached to a vem\.a‘
end cross-bar 29.

In the middle of each end cross-bar 2% is attached a
plunger 39, which extends.into a cylinder 31 which is
likewise held by the mounting 7 of the extrustion cylin-
der 8. The forward movement of the sliding cross-bar’
21 is therefore effécted by introducing- liquid under pres-
sure into the ‘cylinders 26, so. that this pressure liquid’
acts upon the plungers 24, which are connected fast with
The retraction of the sliding
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cross-bar 21 is effected by admitting liquid under pres-
sure into the cylinders 31, so that the pressure acts upon
the plungers 30 and pushes the two vertical end cross-
bars 29 rearwards, towards the right, so that these end
cross bars, through the medium of the cross-bar rods 27,
pull the sliding cross-bar 21 towards the right. The
cross-head 20 likewise slides with claws upon the guide-
ways 6a, and carries the front end 33 of the press plunger
32, which moves forward in the exfrusion cylinder 8
when liquid under pressure is admitted into the rear end
of the extrusion cylinder. The forward displacement of
the crosschead 20 is therefore effected by the press
plunger 32, whereas its retraction is effected by means
of rods 34, which at their ends each carry a retraction
plunger 35, which extends into a retraction cylinder 36,
which is likewise carried-by the mounting 7 of the ex-
trusion cylinder 8. Upon the admission of liquid under
pressure into the retraction cylinders 36 the cross-head
20 is therefore drawn back towards the right by means of
the rods 34.

The front end 33 of the press plunger 32 carries in the
usual manner the press ram 37. On the rear end of the
press plunger 32 is mounted an.extension 38, which. ex-
tends out of the extrusion cylinder 8. A longitudinal
bore 39, which extends through the press ram 37, the
press plunger 32, 33, and the rear end extension 38 of the
press plunger 32, accommodates the mandrel 40, which

can be moved to and fro from the right in the axial direc-.

tion of the press in a known manner which is not illus-
trated or further described. The means serving for this
movement may for instance consist of a piston which is
reciprocated in a stationary hydraulic cylinder.-

The cross-head 26 rigidly connected with the press
plunger ‘32 is reliably guided straight, that is, always at
right ‘angles to the extrusion axis, since the press plunger
32 is always accurately guided.in and by the extrusion
cylinder 8, and more particularly by means of its rear
extension 38. = This invention therefore employs the cross-
head 29 for the adjustment or alignment of the container
4 before the extrusion begins. This is effected by re-
tracting the cross-head 20, that is to say, moving it to-
wards the right thlough a few millimeters, relatively to
the posmon shown in the drawing. The sliding cross-
bar 21 is then moved to the left by means of the plungers
24 into contact with the cross-head 28, where it bears
with its adjusting surface 21a against a corresponding
adjusting surface 284 of the cross-head. When the slid-
ing cross-bar 21 has in this way been constrained to as-
sume a position which is exactly perpendicular to the
extrusion axis, then the container 4 is also correctly ad-
justed, since it is rigidly connected by the four container
rods 17 and 19 with the sliding cross-bar 21. It is
therefore: not possible for the axis of the container 4 to
be inclined at all o the extrusion axis.

If the press plunger 32 together with the cross-head
2¢, and the sliding cross-bar 21 together with the con-
tainer 4, are now collectively advanced through the. re-
maining distance of a few millimeters, the exactly cen-
tral position of the sliding cross-bar 21, with the container
4, is ensured. In order that with this advance the contact
at the rectifying surfaces 20a and 21a may be maintained,
the sliding cross-bar 21 is pushed forward with a force
which is greater than the force that tends to push the
press plunger 3% back, that is; towards the right, together
with the cross-beam 2. This is attained by the fact that
the cross-sectional area of the two plungers 24 that tend
to advance the sliding cross-bar 21, with the container 4,
is made somewhat greater than the effective cross-sec-
tional ‘area of the two retracting plungers 35, which seek
to move the press plunger 35 rearwards. The full ex-
trusion pressure may therefore be admitted to the re-
tracting cylinders 36 to act upon the retracting plungers
35, since the force thereby produced is overcome by the
greater thrust that is exerted by the pressure liquid in the
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a
cylinders 31 upon the plungérs 24 of the sliding cross-
bar 21,

It is thus ensured that the container 4 will be exactly
concentric-with the die 3 and the abutment 1; and since
the mandrel 40 is firmly guided in the press ram 37 and
in the press plunger 32 it is now also ensured that the
mandrel 49, as it advances, will also be exactly concen-
tric with the bore of the receiver 4, and, after it has
pierced a billet located in the bore of the receiver 4, will
enter exactly centrally into the die 3. If the mandrel 40
is exactly central in relation to the die 3, then, during
the extrusion of the billet by means of the press ram 37,
a tube is extruded which is of exactly the same wall thick-
ness on all sides.

The constructional example illustrated in Fxgules 6 to
12 is distinguished from the first embodiment, illustrated
in Flgures 1 to 5, by the fact that the slxdmg cross-bar,
which in the first embodiment is arranged between the
cross-head 28 and the extrusion cylinder 8, is now trans-
ferred to a position beéhind the extrusion cylinder. For
the purpose of providing an adjusting surface against
which the sliding cross-bar can be supported relatively
to the cross-head, the sliding cross-bar-is provided with
rods which extend in a forward direction right into the
neighborhiood of the cross-head. This is illustrated in
Figures 6 to 12. In the absence -of special indications to
the contrary in the following description, the construc-
tion in Flgures 6 to 12 corresponds to that already de-
scribed in connection with the first embodiment.

Here again the abutment or counter-holder 51 is con-
nected by tie-rods 52 with the mounting 53 of the extru-
sion cylinder 54. The cross-head 56, which carries the
front end of the press plunger 57, and the container 58,
slide upon two slideways 55. ‘The press plunger 57 has
a rear extension 59,-which is attached to a retraction
cross-bar 66. This reiraction cross-bar 69 is equipped
with retraction plungers 61, which extend into retraction
cylinders 62, and effect the rearward movement of the
press plunger 57 when liquid under pressure is admitted
into the retraction cylinders 62. Upon the rear extension
59 of the press plunger 57 slides the sliding cross-bar 63,
which is furthermore guided by its lower end 63a upon
a guide rail 64. For the purpose of movement the sliding
cross-bar 63 is provided with two sets of plungers 65 and
66. The plungers 65 act on one side. of the cross-bar 63 .
and the plungers 66 act on the other side.. The plungers
65 extend into cylinders 67 for-retracting the sliding
cross-bar 63, while the plungers 66 extend into forward
cylinders 68. When liquid under pressure is admitted into
the two retraction cylinders 67, the sliding cross-bar 63
is moved back. When on the othér hand liquid under
pressure is -admitted into the forward cylinders 68, the -
sliding cross-bar 63 is-advanced. The forward cylinders
68 are rigidly connected through holding pieces 69 and
rods 70 with the mounting 53 of the extrusion cylinder
54. The sliding cross-bar 63 is secured to four cross-bar
rods 71, which extend through holes bored in the mount-
ing 53 of the extrusion cylinder, as shown more particu-
larly in Figure 12. Forward extensions 72 of the cross-
bar rods 71 are rigidly secured to the container 58, These
extensions are of smaller diameter, and pass through holes
73 bored in the crosshead 56. At the transition point

from the diameter of the rods 71 to the diameter of the

extensions 72 there is therefore a shoulder 74.  The
shoulders of the four rods 71 collectively form the adjust-
ing surface for the container 58 as they come.into contact
with a corresponding adjusting surface 75 on the cross-
head 56, when the sliding cross-bar 63 is moved forward.

The procedure with this second example of construction
is also such that the press plunger 57, with its cross-head
56, is first brought into a position located a few millime-

.ters to' the right of the position shown. Thereupon the

sliding cross-bar 63, which is rigidly connected by the rods
72, 71 with the container 58, is moved forward until the
shoulders 74 strike against the corresponding adjusting
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surface 75 of the cross-head 56. The subsequent proce-
dure may then be the same as has been described in con-
nection with the first embodiment. '

The plunger cylinders are controlled by cocks con-
nected by piping in the usual way with a hydraulic ac-
cumulator and with a waste pipe.

We claim:

1. A press for the extrusion of hollow products, com-
prising: a piercing mandrel, a cross-head, a press ram
carried by the cross-head, a sliding cross-bar arranged
behind ‘the cross-head, a longitudinally displaceable con-
tainer rigidly connected with the sliding cross-bar, an
adjusting surface on the cross-head, and an adjusting sur-
face on the sliding cross-bar, these adjusting surfaces
being adapted to be pressed together for the purpose of
adjusting the sliding cross-bar, and with it the container.

2. An extrusion press as claimed in claim 1, character-
ised by the feature that the sum of the cross-sectional
areas of plungers urging the sliding cross-bar forward is
greater than the sum of the effective cross-sectional areas
of plungers tending to retract the cross-head, with the
result that the forward thrusts that can be caused to act
upon the sliding cross-bar are greater than the rearward
thrusts that can be caused to act upon the cross-head, so
that while the sliding cross-bar pushes the cross-head for-
ward, the adjusting surface of the cross-head is pressed
hard against the adjusting surface of the sliding cross-bar.
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3. An extrusion press as claimed in claim 1, chara¢-
terised by the feature that the sliding cross-bar is ar-
ranged behind the extrusion cylinder, the press further
comprising. cross-bar rods, which are guided past or
through the extrusion cylinder, shoulders on the said
cross-bar rods, near the front ends thereof, the front
surfaces of these shoulders constituting the adjusting sur-
face for the cross-head.

4. An extrusion press as claimed in claim 3, charac-
terised by the feature that the-cross-bar rods are rigidly
connected with the sliding cross-bar, and-include inte-
gral extensions extending through the cross-head, the
other ends of these extensions being rigidly connected
with the container.
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