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VARIABLE OPENING DIE BOLSTER FOR EXTRUSION
PRESS

BACKGROUND OF THE INVENTION

This invention relates to apparatus for effecting extrusion of
metals and the like, and particularly to elements for support-
ing dies in extrusion presses. In a specific sense, it is directed
to devices, for supporting compound dies of the type compris-
ing a major die having an aperture and a minor die received
within a recess in the major die to define a smaller aperture in
register with the major die aperture, arranged and adapted to
effect release of the minor die at a desired point in the extru-
sion of an article so that first and second portions of the article
have cross sections respectively formed by the minor and
major dies.

For purposes of illustration, particular reference will be
‘made herein to aluminum as an example of a metal suitable for
extrusion in apparatus incorporating the die-supporting ele-
ment of the present invention. ]

In a conventional direct extrusion press for producing ex-
truded aluminum articles, a heated aluminum ingot in an ingot
container is forced by a hydraulicaily or mechanically actu-
ated ram through a die positioned at one end of the ingot con-
tainer. The die, and one or more supporting elements disposed
on its outlet side to hold the die in position against movement
in the direction of extrusion when extruding pressure is ap-
plied to the ingot, are carried in a removable tool container in-
terposed between the ingot container and a fixed platen and
surrounded by suitable housing structure. In assembly of the
press for operation, the die and bolsters are placed in the tool
container, which is then inserted into the press either axially
through the platen opening (in a gate lock press) or laterally
across the face of the platen (in a die slide press); thereafter,
the outlet end of the ingot container is brought into sealing
contact with the die and the extrusion operation begins.

Continuous, integral extruded aluminum articles having a
first portion of one cross section and a second portion of dif-
ferent and larger cross section are produced in present-day
commercial practice for a variety of purposes. In the forma-
tion of such an article (commonly termed a stepped extrusion)
in an extrusion press, the first portion of the article is extruded
through a first die aperture conforming to the desired cross
section of such first portion, and after the die aperture is
changed (while the unextruded portion of the ingot remains in
the ingot container), the second portion of the article is ex-
truded, i.e. through a second die aperture conforming to the
desired second-portion cross section.

One known procedure for producing stepped extrusions in
conventional direct extrusion presses employs two separate
dies, respectively having apertures shaped to form the first and
second portions of the article. The press is initially assembled
with the smaller aperture die in the tool container; after the
first portion of the article has been extruded the initial die is
replaced with the larger aperture die. In a gate-lock press,
such changing of dies requires removal of the tool container
from its operative position in the press, while in a die-slide
press, the ingot container is displaced away from the slide to
enable the die to be changed. Satisfactory stepped extrusions
can be produced in this way, using conventional press equip-
ment, but the withdrawal of the tool container or the ingot
container in order to change the dies is inconvenient and
necessitates an extended interruption of the extruding opera-
tion.

It has been proposed to employ a compound die including a
major die which has an aperture conforming to the desired
cross section of the second portion of the extrusion and a
minor die fitted into a recess in the major die to define a
smaller aperture conforming to the desired cross section of the
first portion of the extrusion. During extrusion of the first por-
tion of the article, both the major die and the minor die are
supported against movement in the direction of extrusion, but
upon completion of the first portion, the die-supporting ar-
rangement of the press is changed so that only the major die is
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supported against such movement; thus, when the extruding
operation is resumed, the minor die is advanced from the
recess along with the article being extruded, and the second
portion of the article is formed by the aperture of the major
die. .

In some instances of operation using a compound die, the
die support during the first portion of the extrusion is provided
by a bolster abutting the outlet face of the die and having an
aperture (for passage of the extruded article) small enough to
prevent displacement of the minor die under extruding pres-
sure. After the first portion of the article is formed, this bolster
is replaced with a second bolster having an aperture suffi-
ciently large to permit release of the minor die from the
recess. As in the case of use of separate dies, changing of the
bolster involves removal of the tool container from the press
(or displacement of the ingot container) and thus necessitates
an operationally inconvenient and time-consuming interrup-
tion in the extruding procedure.

Alternatively, it has further been proposed to provide (in
place of the usual tool container) a so-called secondary
locking frame comprising a pair of gates, disposed in abutting
relation to the outlet face of the die and movable toward and
away from each other by suitable hydraulic means, the
directions of gate movement being perpendicular to the
direction of extrusion. The gates are initially closed suffi-
ciently to hold the minor die in place, but are opened after the
first portion of the article has been extruded to release the
minor die while retaining the major die in place. Use of these
gates obviates the necessity for withdrawing the tool container
to change the die aperture and thus expedites the production
of a stepped extrusion; however, the provision of the hydrauli-
cally operated gate structure requires substantial and expen-
sive modification of the press, including substitution of special
tool containers for the conventional tool container.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a new and
improved device for supporting a compound major and minor
die, enabling production of a stepped extrusion in a conven-
tional extrusion press without structural modification of the
press and without requiring removal of the tool container or
displacement of the ingot container at an intermediate stage in
the extruding operation to change the size of the die aperture.

To this and other ends the present invention broadly con-
templates the provision of a die-supporting bolster compris-
ing, in combination, a rigid frame dimensioned to fit within a
conventional extrusion press tool container in abutting rela-
tion to the outlet face of a die held in the container, and
adapted to withstand extrusion pressure transmitted by the die
in the direction of extrusion; at least one gate mounted in the
frame and cooperating therewith to define an opening in re-
gister with an aperture of the die, this gate having one face ex-
tending transversely of the direction of extrusion and posi-
tioned to abut the outlet face of the die when the frame is
disposed in abutting relation thereto, the gate being immova-
ble relative to the frame in the direction of extrusion but being
movable within the frame in a direction transverse to the ex-
truding direction for varying the size of the opening; and
means accessible from the exterior of the tool container for
moving the gate and maintaining the gate fixedly in any posi-
tion to which it is moved.

In a particular embodiment of the invention, the bolster
structure includes a pair of gates, both abutting the outlet face
of the die and movable toward and away from each other in
the bolster frame transversely of the direction of extrusion to
define the aforementioned opening of the bolster. The gate-
moving means effects simultaneous movement of both gates
toward or away from each other, and holds both gates fixedly
in any position to which they are moved.

Various forms. of gate-moving means may be employed in
this embodiment. One advantageously simple and effective
gate-moving means, constituting a further particular feature of



3,585,834

3

the invention is a specific aspect thereof, includes a pair of ex-
ternally threaded rods rotatably journaled in the bolster frame
and extending, in parallel relation to the direction of gate
movement and at opposite sides of the gates, through inter-
nally threaded bores formed in side portions of the gates. Each
of the rods has two oppositely directed threaded portions
respectively engaging correspondingly threaded bores of the
two gates; thus, rotation of the rods effects the desired simul-
taneous movement of the gates toward or away from each
other. When the rods are stationary, the gates are held fixed in
any position to which they have been moved by the threaded
engagement of their bores with the rods.

One of the rods is disposed and arranged to be accessible for
engagement by suitable means (such as an external drive
shaft) to impart gate-moving rotary motion to the rods when
the described bolster is in operative position in an extrusion
press tool container. Further, the two rods are interconnected
to that both rods rotate together when the externally accessi-
ble rod is driven. In this way, the gates may be opened or
closed (i.e. the size of the opening defined between them may
be varied) while the bolster remains in position in the tool
container with the tool container positioned in the press.

In use with a compound die including major and minor die
components as described above, the bolster is disposed in die-
engaging position in the tool container and the tool centainer
is placed in operative position in the press. Initially, the bolster
gates are closed sufficiently to retain the minor die within the
recess of the major die so that during the first portion of the
extruding operation the cross section of the extruded article is
formed by the aperture of the minor die. When it is desired to
change the aperture size for extrusion of the second portion of
a stepped extruded article, the extruding pressure on the tool
container is temporarily relieved and the bolster rods are
rotated by means of the external drive shaft to open the
bolster gates far enough to release the minor die. Extrusion is
then resumed, and as the extruded article advances through
and beyond the die it carries with it the minor die (now no
longer restrained by the bolster), the second portion of the ex-
truded article thus having a cross section formed by the aper-
ture of the major die. Change in die aperture for production of
a stepped extrusion is thus simply and quickly effected, by the
described adjustment in spacing of the bolster gates, without
extended delay or disassembly of the press. Owing to the fact
that the bolster of the invention is dimensioned to fit within a
conventional tool container, no structural modification of the
press is required to provide this operation.

Further features and advantages of the invention will be ap-
parent from the detailed description hereinbelow set forth,
together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a simplified side elevational sectional view of a
conventional gate lock-type direct extrusion press as used for
extrusion of aluminum articles, incorporating a bolster struc-
ture embodying the invention in a particular form;

FIG. 2 is an exploded perspective view of a compound die
including major and minor die components as used for
production of a stepped extrusion in the press of FIG. 1;

FIG. 3 is a fragmentary perspective view of a stepped extru-
sion produced by the die of FIG. 2;

FIG. 4 is an enlarged view, taken along the line 44 of FIG.
1, of the embodiment of the invention shown in FIG. 1;

FIG. 5is aview, partly in section, taken along the line 5-5 of
FIG. 4,

FIG. 6 is an enlarged fragmentary plan view of the press of
FIG. &, showing a conventional form of housing for the tool
container of that press;

FIG. 7 is a fragmentary sectional view taken along the line
7-7 of FIG. 6;

FIG. 8 is an enlarged elevational sectional view of the die,
bolster and adjacent structures of the press of FIG. 1, illustrat-
ing formation of 2 first portion of a stepped extrusion with the
minor die in place;

4

FIG 9 is a view similar to FIG. 8 illustrating formation of a
second portion of a stepped extrusion after release of the
minor die; .

FIG. 10 is a schematic perspective view of a conventional
die slide-type direct extrusion press, partially exploded and in-
corporating a bolster device embodying the invention; and

FIG. 11 is a schematic perspective view of the press of FIG.
10 showing the tool container in position during the later por-

- tion of an extruding operation.

20

25

30

35

40

45

50

55

60

65

70

75

DETAILED DESCRIPTION

Referring first to FIG. 1, there is shown a generally conven-
tional gate lock-type direct extrusion press as used for extrud-
ing aluminum articles, including an ingot container 10, a tool
container 11 supporting a die 12, and a fixed platen 14,
disposed in successive relation along the path of extrusion.
The ingot container has a central cylindrical passage 16 hold-
ing an ingot 17 of aluminum to be extruded and receives the
forward end of a hydraulically or mechanically actuated ram
19 which forces the ingot 17 through the aperture of die 12,
the head of the ram being conventionally spaced from the
ingot by a dummy block 29.

The tool container 11 includes at one end (adjacent to the
ingot container 10) an open semicylindrical die-holding por-
tion 22 which contains the die 12, together with a bolster
device 24 embodying the present invention (herein after
further described) and one or more conventional supplemen-
tal supporting bolsters 25 (herein termed subbolsters)
disposed in successive abutting relation along the path of ex-
trusion, each of these subbolsters having an opening aligned
with the die aperture and sufficiently large to permit passage -
of the extruded article with clearance. A key 26 (shown in
FIG. 4), conveniently constituted by a metal bar, is welded or
screwed to and extends along the bottom inner surface of the
tool container portion 22 to engage key slots formed in the die
and supporting elements so as to restrain them against angular
displacement in the tool container. The portion of the tool
container disposed forwardly of the subbolsters 25 in the
direction of extrusion is a thick-walled rigid cylindrical head
27 having a central passage for the extruded article, and
against which the forward one of the subbolsters 25 bears.

The platen 14 has an internal bore sufficiently large to per-
mit insertion of the tool container therethrough, i.e. axially of
the platen, for positioning of the tool container in its operative
location in the press. When the tool container is thus posi-
tioned, a yoke-shaped gate lock 29, hydraulically operated
and displaceable in a direction transverse to the direction of
extrusion, is interposed between the tool container 11 and the
inlet end of platen 14 so that the outlet end of the tool con-
tainer head 27 and the inlet end of the platen abut against op-
posite sides of the gate lock. With this arrangement of ele-
ments, extruding pressure acting on the die 12 is transmitted
successively through the bolster device 24, the subbolsters 25
and the tool container head 27 to the gate lock and thence to
the fixed platen 14, all these elements being rigid structures
having adequate strength to withstand such pressure and
hence to support the die 12 against displacement in the
direction of extrusion.

As more particularly shown in FIG. 2, the die 12 includes a
major die 30 having an aperture 31 shaped to conform to the
desired cross-sectional configuration of the second (i.e. larger
cross section) portion of a stepped extrusion to be produced in
the press. Adjacent the outlet face 32 of major die 39, the
aperture 31 is enlarged to form a recess 34 dimensioned and
adapted to receive a minor die 35 which defines an aperture
36 shaped to conform to the desired cross section of the first
portion of the stepped extrusion. Minor die 35 may con-
veniently be a composite die having three segments
(designated 37, 38 and 39) which, when assembled, together
define the aperture 36. At its inner end, the recess 34 has a
shoulder 41 against which the segments of the minor die 35
bear when they are in position in the recess; when the minor
die is thus positioned, its outlet face is coplanar with the back
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face of the major die 30. This compound die is adapted to
form a stepped extrusion 43 of the shape shown in FIG. 3, hav-
ing a first portion 45 conforming in cross section to the minor
die aperture 36 and a second portion 46 conforming in cross
section to the major die aperture 31.

As stated, with the exception of the bolster device 24 (now
to be described), the various elements referred to above may
all be entirely conventional in structure, arrangement and
operation, and accordingly need not be described in detail.

Referring now to FIGS. 4 and §, the device 24 there shown,
embodying the invention and adapted for use in the press of
FIG. 1, includes a rigid bolster disc 50 having plane parallel
opposed disc surfaces with a circular periphery shaped to con-
form to the internal cross-sectional configuration of the tool
container portion 22. A central aperture 52 extends through
the disc 50 between the opposed surfaces thereof, being posi-
tioned for register with the die aperture when the device 24 is
disposed in the tool container, and dimensioned to accom-
modate with clearance an extruded article of any cross section
that may be formed using the device; specifically, the aperture
52 is larger in all directions than the recess 34 of the major die
30, so as to permit passage of the segments comprising the
minor die 35 through and beyond the disc 50. A slot 54 is
formed in the lower edge of the disc 50 to engage the key 26 in
the tool container for restraint of the disc against angular dis-
placement relative to the tool container.

Two vertically extending frame members 56 and 57 are
mounted on one of the plane surfaces of disc 50 on opposite
sides of the aperture 52 so as to define a vertical channel or
slideway 58 extending essentially from the upper edge to the
lower edge of the disc surface, across the opening of aperture
52 therein, this channe! being wider than the recess 34 of the
major die 30. The edge portions of members 56 and §7 ad-
jacent to the channel 58 are shaped to form vertical grooves
(respectively designated 59 and 60) coextensive with the
channel and opening toward each other across the channel.
The outer peripheral edges of the two frame members are of
arcuate configuration, conforming to the periphery of the disc
50 so as to be receivable therewith in the tool container por-
tion 22, and the exposed major surfaces of these members (i.e.
the surfaces facing away from the disc 50) lie in a common
plane which is perpendicular to the direction of extrusion
when the device 24 is disposed in the tool container.

The disc 50 and members 56 and 57 (which are con-
veniently secured to the disc by screws 62) together constitute
a rigid bolster frame, being fabricated of a suitable steel or like
metal resistant to deformation under extrusion pressure. The
frame structure also includes a horizontal bar 63, extending
across the upper extremity of the channel 58 above the mem-
bers 56 and 57 and secured to the upper ends of these mem-
bers by screws 65; as shown, the bar 63 is spaced above the
members 56 and 57 by blocks 66 through which the screws 65
project, and bears a centrally disposed sprocket chain guide
block 68.

A pair of vertically movable gates, respectively designated’

76 and 71 (e.g. also fabricated of a suitable steel) are posi-
tioned one above the other within the channel 58 between the
frame members 56 and 57. Each of these gates has plane op-
posed major surfaces, of which one is essentially contiguous to
the adjacent plane surface of the disc 50 and the other is
coplanar with the exposed major surfaces of members 56 and
57, both gates extending across substantially the entire width
of the channel 58. The gates are so arranged that the lower
edge of the upper gate 70 and the upper edge of the lower gate
71 constitute the upper and lower edges, respectively, of an
opening 73 which is in register with the aperture 52 of disc 50
and which can be varied in vertical extent by movement of the

gates toward or away from each other within the channel. Por--

tions of these edges of the gates are cut away so that when the
gates are closed, i.e. when they approach each other as closely
as possible, they define an opening slightly larger in all
directions than the cross-sectional dimensions of an extruded
article formed by the aperture 36 of the minor die 35
described above.
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A pair of sleeves 74, 75 each having an axially vertical, in-
ternally threaded bore are respectively welded to opposite
side edge portions of the upper gate 70 and received in the
grooves 59, 60 which-extend along the sides of the channel 58.
A similar pair of sleeves 76, 77, again with axially vertical, in-
ternally threaded bores, are respectively welded to opposite
side edge portions of the lower gate 71 and received in
grooves 59 and 60, the bores of sleeves 76 and 77 being
respectively axially aligned with the bores of sleeves 74 and 75
in these grooves. Through the bores of sleeves 74 and 76 of
the two gates in groove 59, there extends an axially vertical
rod 78 having upper and lower externally threaded portions
79 and 80 respectively engaging the internal threads of the
upper and lower sleeve bores. A second axially vertical rod 82
extends through the bores of sleeves 75 and 77 in groove 60
and has upper and lower externally threaded portions 83 and
84 respectively engaging the. internal threads of these two
sleeve bores. Both rods are journaled adjacent their upper ex-
tremities in the horizontal bar 63, for rotation about their
respective axes, and bear collars 86 which act as stops to
prevent vertical movement of the rods relative to the horizon-
tal bar.

The upper threaded portions 79, 83 of the two rods, as
likewise the bores of sleeves 74, 75 secured to the upper gate
70, bear threads which are opposite in rotational sense to the
threads of the lower threaded rod portions 80, 84 and the
bores of the sleeves 76, 77 secured to the lower gate 71; i.e. if
the upper rod portions and sleeve pores have right-handed
threads, the lower rod portions and sleeve bores have left-
handed threads. Consequently, simultaneous rotation of the
two rods 78 and 83 effects simultaneous but oppositely
directed vertical movement of the gates 70 and 71 in channel
58, moving them toward or away from each other and thereby
narrowing or widening the opening 73 defined between them.
When the rods are stationary, their threaded engagement with
the gate sleeves holds the gates fixed in any position to which
the gates have been moved.

Above the horizontal bar 63, each of the two rods 78 and 82
bears a sprocket 88, the two sprockets being interconnected in
conventional manner by a chain 89 (which passes around
guide block 68) so that both rods rotate simultaneously in the
same direction upon application of rotary drive to one of
them. The upper extremity 90 of rod 82 is shaped to be en-
gageable by a drive shaft for effecting rotation of this rod and
simultaneous rotation of rod 78 through the described chain-
and-sprocket arrangement; for example, the rod extremity 9¢
may be hexagonal (as shown) or square in cross section, for
engagement with a drive shaft having a correspondingly
shaped hexagonal or square socket.

The upper gate 70 may bear an upwardly projecting indica-
tor pin 91 positioned in register with a vertical hole 91a ex-
tending through the bar 63 and guide block 68. When the
gates are open, the pin 91 projects through hole 91a to pro-
vide an externally visible indication of the open condition of
the gates.

In assembling the press of FIG. 1 for production of a
stepped extrusion using the device 24, the tool container 11 is
withdrawn from the press and the die 12, device 24 and addi-
tional subbolster or subbolsters 25 are placed in the tool con-
tainer portion 22 with the gates 70 and 71 of the device
disposed in abutting relation to the outlet face of the die. As
thus assembled, the die carries the minor die 35 positioned in
the recess 34, and the gates 70 and 71 of device 24 are fully
closed to retain the minor die in such position. The tool con-
tainer is then inserted axially through the bore of platen 14
into its operative position in the press being there surrounded
by conventional gate housing structure 92, as shown in FIGS.
6 and 7), and the gate lock 29 is lowered into position between
the tool container and platen. When the tool container is in
place, the upper extremity 90 of rod 82 is in register with a
small hole 94 formed in the gate housing 92.

Preparatory to the extruding operation, pressure is applied
to the ingot container to seal the outlet end of the ingot con-
tainer against the inlet face of the die 12. With a suitably
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heated ingot 17 of aluminum (or aluminum alloy) disposed in
the ingot container passage, the ram 19 is actuated to exert ex-
truding pressure on the ingot through dummy block 28 and
thus to force metal of the ingot forwardly through the die
aperture.

As particularly shown in FIG. 8, during the initial stage of
the extruding operation the gates 70 and 71 of the device 24,
being closed, abut the outlet faces of the segments comprising
the minor die 35; thus the minor die segments bear against the
gates, transmitting extruding pressure thereto, and are
restrained against movement in the direction of extrusion.
Consequently, the metal being extruded through the die takes
the cross-sectional shape of the minor die aperture 36 and ad-
vances beyond the die, as a continuous extruded article por-
tion 45 having such cross section, through the opening
between the gates 70 and 71.

When a desired length of portion 45 has been extruded, the
extruding pressure is temporarily relieved, the ram 19 is
retracted slightly (e.g. about 1 inch), the ingot container seal-
ing pressure is removed, and the ingot container is moved
slightly (e.g., again, about 1 inch) away from the die 12. A
drive shaft 96 (FIG. 7) having a suitably shaped hexagonal- or
square-holed) socket 97 is then inserted through the hole 94
in the gate housing, into engagement with the correspondingly
shaped (hexagonal or square) end 90 of rod 82. This drive
shaft rotates the rod 82 and also rotates the rod 78 through the
chain and sprocket drive 88, 89 in such direction as to effect
opening of the gates 70 and 71, i.e. to cause the gates to move
apart, sufficiently to release the segments comprising the
minor die 35. In other words, the spacing between the gates is
thereby widened until the gates no longer abut the outlet face
of the minor die (although they still abut the outlet face of the
major die 30), the minor die segments being then free to pass
between the gates in the direction of extrusion.

After the gates have been opened, the ingot container is
again brought forward into sealing engagement with the die
inlet face and the ram is once more actuated to continue the
extruding operation. As extrusion resumes, the metal being
extruded through the die carries the segments of minor die 35
forwardly with it through and beyond the open gates 70, 71
(as shown in FIG. 9), which still retain the major die 30
against movement in the direction of extrusion. Accordingly,
the portion of the extrusion formed after the gates are opened
has a cress section shaped by the major die aperture 31, i.e. it
constitutes the second portion 46 as shown in FIG. 3. When
the required length of this second portion 46 has been ex-
truded, the remaining butt of ingot 17 in the tool container is
ejected and sheared off in accordance with conventional
procedure,

By the described use of the device of the present invention,
a continuous stepped extrusion having first and second por-
tions differing from each other in cross section may by rapidly
and easily produced. In particular, the necessary change in die
aperture is effected at the desired time in an advantageously
facile manner, without extended delay or interruption of the
extruding operation as would be required if the tool container
had to be withdrawn from the press for such change. At the
same time, owing to the fact that the device 24 fits wholly
within a conventional tool container as well as being operable

.in situ, no structural change or modification of a conventional
gate lock press is necessary to achieve these advantages, apart
from the cutting of the small access hole 94 in the gate housing
92 to admit the drive shaft 96 for opening the gates.

While the device of the invention has been described above
as employed in a gate lock press, it may also be used in
production of stepped extrusions in other types of conven-
tional direct extrusion presses, again without requiring modifi-
cation of the press structure. For example, as shown in FIGS.
10 and 11, it may be used in a so-called die slide press wherein
the tool container is inserted laterally between the billet con-
tainer and platen.

The press of FIGS. 10 and 11 is generally similar to that of
FIG. 1, i.e. including an ingot container 1@ for holding a
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heated aluminum ingot 17 which is extruded by means of a
ram 19 through a die 12 which may comprise a major die 30
and minor die 35 received in a recess on the outlet face of the
major die. This die, together with the device 24 and one or
more supporting subbolsters 25, are held in a tool container
98 which as stated (and as particularly indicated in FIG. 10) is
inserted laterally between the ingot container and a platen 99,
The operation of the device 24 in the press of FIGS. 10 and 1%
is as described above with reference to the FIG. 1 press; i.e.
the gates 70 and 71 are initially closed, to retain the minor die
35 in position so that the first portion 45 of the extruded arti-
cle has a cross section formed by the minor die aperture, and
the gates are then opened (by rotation of the rods 78 and 82)
to release the minor die so that the remainder of the extrusion
has a cross section formed by the major die aperture. Since the
tool container in a die slide press is not surrounded by gate
housing structure, the upper extremity 90 of rod 82 is readily
accessible and may be turned (for opening the gates) by
means such as a ratchet wrench.

It is to be understood that the invention is not limited to the
features and embodiments hereinabove specifically set forth,
but may be carried out in other ways without departure from
its spirit.

We claim:

1. A variable-opening bolster for use in an extrusion press
having a tool container arranged and adapted to hold an extru-
sion die and supporting elements for maintaining said die fixed
in position during extrusion of an article therethrough, said
bolster comprising, in combination,

a. arigid frame dimensioned to fit within said tool container
in abutting relation to the outlet face of said die and
adapted to withstand extrusion pressure transmitted by
said die in the direction of extrusion of said article;

b. first and second gates mounted in said frame and
cooperating therewith to define an opening in register
with an aperture of said die, said gates having facing
edges constituting opposite edges of said opening, each of
said gates having one face extending transversely of the
direction of extrusion and positioned to abut said outlet
face of said die when said frame is disposed in abutting
relation thereto, said gates being immovable relative to
said frame in the direction of extrusion but being movable
within said frame toward and away from each other in a
direction transverse to the direction of extrusion for vary-
ing the size of said opening, each of said gates having, in a
side portion thereof, an internally threaded bore extend-
ing in the direction of movement of said gates, the bore of
said first gate being axially aligned with the bore of said
second gate and having an internal thread opposite in
rotational sense to the internal thread of the bore of said
second gate; and

c. means accessible from the exterior of said tool container
for simultaneously moving said first and second gates as
aforesaid in opposite directions and retaining said gates
fixedly in any position to which said gates are moved, said
gate-moving means including at least one rod rotatably
journaled in said frame and extending through the bore of
said first gate and the bore of said second gate aligned
therewith, said rod having first and second externally
threaded portions respectively engaging the internal
threads of said bores, the external thread of each of said
rod portions corresponding in rotational sense to the in-
ternal thread it engages, so that rotation of said rod ef-
fects simultaneous oppositely directed translational
movement of said first and second gates.

2. A bolster as defined in claim 1, wherein each of said gates
has, in opposite side portions thereof, two internally threaded
bores both extending in the direction of movement of said
gates, the bores of said first gate being axially aligned with the
bores of said second gate and having internal threads opposite
in rotational sense to the internal threads of the bores of said
second gate; and wherein said gate-moving means comprises a
pair of rods rotatably journaled in said frame, each of said rods
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extending through one of the bores of said first gate and
through the bore of said second gate aligned therewith, each
of said rods having two externally threaded portions respec-
tively engaging the internal threads of the two bores through
which it extends, the external thread of each of said rod por-
tions corresponding in rotational sense to the internal thread it
engages, so that rotation of said rods effects simultaneous op-
positely directed translational movement of said first and
second gates.

3. A bolster as defined in claim 2, wherein one of said rods
has an end portion projecting above said frame for access
from the exterior of said tool container, said rod end portion
being shaped for engagement with means for effecting rota-
tion of said one rod, and wherein said gate-moving means
further includes means interconnecting said pair of rods for
transmitting rotary motion for said one rod to the other of said
rods.

4. In an extrusion press having a tool container arranged
and adapted to hold an extrusion die and supporting elements
for maintaining said die fixed in position during extrusion of
an article therethrough, the combination, with die structure
disposed in said tool container and including a major die hav-
ing a first die aperture enlarged on the outlet face of said
major die to form a recess and a minor die positioned within
said recess to define a second die aperture in register with but
smaller than said first aperture, of a device for selectively
preventing and permitting movement of said minor die from
said recess during extrusion of an article through said die
structure, said device comprising:

a. a rigid frame disposed within said tool container and in-
cluding a pair of frame members positioned in abutting
relation to the outlet face of said major die and on op-
posite sides of said recess to define a channel wider than
said recess and extending transversely of the direction of
extrusion of said article, each of said frame members hav-
ing an edge portion adjacent said channel defining a
groove extending along and opening into said channel,
said frame being adapted to withstand extrusion pressure
transmitted by said die in the direction of extrusion of
said article;

b. first and second gates disposed jin said channel and
cooperating with said frame members to define an open-
ing in register with said recess, said gates having facing
edges constituting opposite edges of said opening, each of
said gates having one face extending transversely of the
direction of extrusion and abutting the outlet face of said
major die, said gates being immovable relative to said
frame in the direction of extrusion but being movable
toward and away from each other within said channel for
varying the size of said opening from a minimum size at
which said gates abut the outlet face of said minor die to a
maximum size greater than said recess, each of said gates
having two sleeve portions respectively disposed on op-
posite sides thereof and received in said grooves of said
frame members, each of said sleeve portions having an in-
ternally threaded bore extending in the direction of
movement of said gates, the bores of said first gate being
axially aligned with the bores of said second gate and hav-
ing internal threads opposite in rotational sense to the in-
ternal threads of the bores of said second gate; and

c. means for moving said gates within said channel, said
means comprising
i. a pair of rods rotatably journaled in said frame, each of

said rods extending through one of the bores of said
first gate and through the bore of said second gate
aligned therewith each of said rods having two exter-
nally threaded portions respectively engaging the inter-
nal threads of the two bores through which it extends,
the external thread of each of said rod portions cor-
responding in rotational sense to the internal thread it
engages, so that rotation of said rods effects simultane-
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ous oppositely directed translational movement of said

first and second gates in said channel, one of said rods
having an end portion accessible from the exterior of

said tool container for engagement by means for rotat-
ing said one rod; and

ii. means interconnecting said pair of rods for trans-
mitting rotary motion from said one rod to the other of
said rods. .

§. A device as defined in claim 4, wherein said frame further
includes a rigid bolster disc disposed in said tool container on
the side of said frame members remote from said die structure
and secured to said frame member for supporting said frame
members in fixed position, said bolster disc having an aper-
ture, in register with but larger than said recess of said major
die, opening into said channel.

6. An extrusion press including

a. a tool container arranged and adapted to hold an extru-

sion die and at least one supporting element for maintain-
ing said die fixed in position during extrusion of an article
therethrough in a given direction, said tool container hav-
ing side and bottom wall portions extending from said die
in said given direction and forming a receptacle for
receiving and holding said die and said one supporting
element against displacement laterally of said given
direction; and

b. means disposed beyond said one supporting element in

said given direction for restraining said one supporting

element against displacement in said given direction;
wherein the improvement comprises:

<. a variable-opening bolster constituting said one support-

ing element and removably received within said recepta-

cle, said bolster comprising, in combination,

i. a rigid frame dimensioned to fit within said receptacle
of said tool container in abutting relation to the outlet
face of said die and adapted to withstand extrusion
pressure transmitted by said die in the direction of ex-
trusion of said article;

ii. first and second gates mounted in said frame and
cooperating therewith to define an opening in register
with an aperture of said die, said gates having facing
edges constituting opposite edges of said opening, each
of said gates having one face extending transversely of
the direction of extrusion and positioned to abut said
outlet face of said die when said frame is disposed in
abutting relation thereto, said gates being immovable
relative to said frame in the direction of extrusion but
being movable within said frame toward and away from
each other in a direction transverse to the direction of
extrusion for varying the size of said opening, each of
said gates having, in a side portion thereof, an inter-
nally threaded bore extending in the direction of move-
ment of said gates, the bore of said first gate being axi-
ally aligned with the bore of said second gate and hav-
ing an internal thread opposite in rotationa! sense to
the internal thread of the bore of said second gate; and

iii. means accessible from the exterior of said tool con-
tainer for simultaneously moving said first and second
gates as aforesaid in opposite directions and retaining
said gates fixedly in any position to which said gates are
moved, said gate-moving means including at least one
rod rotatably journaled in said frame and extending
through the bore of said first gate and the bore of said
second gate aligned therewith, said rod having first and
second externally threaded portions respectively en-
gaging the internal threads of said bores, the external
thread of each of said rod portions corresponding in
rotational sense to the internal thread it engages, so
that rotation of said rod effects simultaneous oppositely
directed translational movement of said first and
second gates.



