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5 Claims.

This invention relates generally to improve-
ments in apparatus for producing tubular bodies
by extrusion of plastic material around a core
centered in a die opening; and the invention has

5 reference, more particularly, to an improved
construction of die box equipped with one or
more stationary cores and cooperating die-plates
to and through which plastic tube forming ma-~
terial is adapted to be fed by means of a single
screw conveyer and feeder.

This invention has for an object to provide a
novel construction of die box having improved
means for adjusting a die-plate relative to a
fixed core; the improved construction being
especially adapted to permit the mounting and
use, in connection with the die box, of a plurality
of cores and independently adjustable cooperat~
ing die-plates, all in such manner that tube
forming material may be fed and distributed
thereto by means of a single screw Conveyer and
feeder. - )

The invention has for another object to pro-
vide a novel means for mounting, adjusting and
locking up movable die-plates relative to cores
serving therewith; the- adjusting and locking
means being easily and quickly manipulatable at
the exterior front face of the die box.

The invention also provides a compact die
box, having & plurality of adjustable die-plates for
cooperation with a corresponding - plurality of
fixed core elements, which is especially suitable
for use in apparatus for forming rubber tubing
by extrusion methods; the construction and ar-
rangement being such that the capacity of the
extrusion press is greatly increased without neces-
sity for enlarging the die box per se beyond that of
the ordinary single die form heretofore commonly
in use, while, nevertheless, assuring that full ahd
individual control of the formation of each tube
expressed therefrom is easily and quickly attain-
able by simple manipulations of novel adjusting
means with which each said die-plate is equipped.

Other objects of this invention, not at this
5 time more particularly enumerated, will be under-
stood from the following detailed description of
the same.

An illustrative embodiment of the invention is
shown in the accompanying drawings, in which:

Fig. 1 is a front end elevation of the die box
of a tubing extrusion press according to this in-
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vention; Fig. 2 is a vertical longitudinal section )

~ therethrough, taken on line 2—2 in Fig. 1; Fig. 3
is a transverse vertical section therethrough,

55 taken on line 3—_—3 in Pig. 2; -and Fig. 4 is a hori-

(CL 18—14)

zontal section therethrough, taken on line 44 in
Fig, 1. .

Similar characters of reference are employed
in the above described views, to indicate corre-
sponding parts.

Referring to the drawings, the reference char~
acter i8 indicates the casing of an extrusion press
having a cylindrical bore i1 in which is rotatably
operative a screw feeder 12 adapted to feed a
plastic mass of tube making material, such e. g.
as rubber stock, to tube forming dies. Suitably
connected to and across the outer end of said
casing 0 is a die box or head §3. At its outer
end, said die box 13 is provided with a boss t4 of
reduced diameter, the outer face 5 of which pro-
vides a die-plate seating face. Telescopically
fitted over said boss 14 is the circumferential or
annular skirt flange 18 of a cap-plate {1, the
interior transverse face of the latter being spaced
outwardly from said die-plate seating face 5
of the boss 4, thus providing an intermediate die-
plate housing chamber 18. Said cap-plate {7 may
be detachably secured to the die box {3 by any
suitable fastening means, such e. g, as the radial
anchor lugs 19 adapted to be engaged by bolts 20,
and secured by nuts 21 turned onte the latter.

In the illustrative embodiment of this inven-
tion, as shown in the accompanying drawings, the
arrangement is such that a plurality of extrusion
Gutlets are provided, all of which are adapted to
be fed with tube making stock from a common
source by the single screw feeder i2. In the
accompanying drawings three such extrusion out-
lets are provided, but it will be obvious that more
or less than three thereof might optionally be pro-
vided.

The extrusion outlets are formed by die-open-
ings and cooperating cores to which the die open-
ings are to be respectively disposed in concentric
relation. Suitably formed and located in the body
of said die box or head (3 are outwardly tapered
discharge chambers 22, the rearward larger ends
of which provide intake ports 23 which com-
municate with the bore {1 through which the
tube making stock is fed by the screw feeder (2.
The outwardly disposed restricted open ends of
said discharge chambers 22 provide outlet ports
28 which communicate with diametrically en-
larged sockets 25 arranged to open outwardly from
the seating face 15 of the boss 14 at the front of
said die box or head (3.

Extending across said intake ports 23 are bridge
members 28 provided with internally threaded
hubs 27 axially aligned with said chambers 22
Supported by said hubs 21, which receive their
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2

threaded butts 28, are core bases 29; the latter
having tapered outer end portions 30.terminating
in outwardly projecting cylindrical core elements
3t of a diameter corresponding to the bores of
the tubes desired to be made.

Disposed in the housing chamber 18 inter-
mediate the seating face 15 of said die box or head
and said cap-plate 1T are a plurality of sector-
shaped die-plates 32 to respectively cooperate
with the discharge chambers 22. Each die-plate
32 is provided with a rearwardly extending boss 33
and a forwardly extending boss 34 disposed in
mutually aligned axial relation. Extending
through the die-plates and their said bosses
33—24 are die bores or passages 35, the diameters
of which correspond to the external diameters of
the tubes desired to be made. The rearwardly ex-
tending bosses 33 are of substantially smaller di-
ameters than are the sockets 25 of the die box
or head into which they extend, to allow for ad-
justing movement of the die-plates from which
they extend, The die bores or Ppassages 35, where
terminating in said bosses 33, are formed to pro-
vide outwardly flaring receiving mouths 36 which

5 are opposed to and which communicate with the -

outlet ports 24 of the discharge chambers 22 in
said die box or head. When assembled with the
die box or head, said die-plates 32 are so disposed
that the core elements 31 extend axially through
the die bores or passages 35 thereof, thus forming

* the operative annular extrusion outlets of the

apparatus. The cap plate 17 is provided with
openings. 87 through which the forwardly extend-
ing bosses 34 project, the former being of larger
diameter than the latter to allow for adjusting
movement of the die plates from which said
bosses extend.

In order to assure that the extruded tubes are
produced with uniform wall thickness all around,
and that said extruded tubes will run straight and
true without bends, and without tendency to curl
as the same emerge from the extrusion outlets,
it is required that the die bores or passages 35 of

the die plates 382 be disposed, relative to the core

elements 3! with which they cooperate, in accu-
rately spaced and true concentric relation to said
core clements 3i. To easily and quickly assure
the attainment of such relation, each die-plate
is provided with a novel and easily manipulable
means for adjusting the same and their die bores
or passages relative to the stationary core ele-
ments. Said adjusting means for each die-plate
comprises, a pair-of adjusting eccentrics 38 and
39 disposed in spaced apart relation respectively
offset from opposite sides of the die bore or pas-
sage of the die-plate. The adjusting eccentric
38 engages an opening 40 in the die-plate which
conforms to the periphery of the former, and
manipulation of this eccentric 38 produces a
compound movement of the die-plate both end-
wise and transversely. The adjusting eccentric
39 engages a slot 41 in the die-plate of a width
conforming to the diameter of the former, and
manipulation of said eccentric 39 produces but
transverse movements of the die-plate. Said
eccentrics 38 and 39 are provided with inner
trunnions 42 journaled in bearing sockets 43 with
which the die box or head is provided, and said
eccentrics are further provided with = outer
trunnions 44 journaled in and projecting . out-
wardly from bearing openings 45 with which the
cap-plate {7 is provided. The outer ends of said
trunnions 44 are provided with cross slots 4§ for
application thereto of a tool, such e. g. as a serew-
driver, for turning the eccentrics to manipulate
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the die-plates with adjusting effect; or any other
suitable tool receiving means may be utilized in
connection with and for actuating said eccentrics.
It will be obvious, that by manipulating the eccen-
trics 38-—39, movement of the die-plates in any
direction in the planes thereof may be attained,
so0 that the bosses 33—34 may be shifted laterally
in any direction necessary to bring the bores or
bassages 35 into proper and true concentric rela-
tion to the associated core elements 31, to thereby
assure annular extrusions' outlets calculated to
form the tube making material into a tube hav-
ing uniform wall thickness throughout, and free
from longitudinal bends or kinks. -

In order to retain the die-plates against acci-
dental shifting or displacement from the opera-
tive positions to which they have been adjusted,
each die-plate is served by onhe or more set screws
47 which are threaded through the cap-plate 7
50 as to engage the outer faces of the die-plates
and force the same rearwardly into abutting rela-
tion to the die box or head, with their rearward
faces strongly bound frictionally to the seating
face 15 of said die box boss 14.

From the above description it will be under-
stood that, not only does the present invention
brovide a novel means per se for adjusting g die
aperture relative to an associated core to obtain
a true concentric annular extrusion outlet, but,
furthermore, provides an arrangement which
admits of the employment of a plurality of ex-
trusion outlets in connection with g, single die box
or head, and so as to be fed with tube making
stock by means of a single screw feeder or the
like, thus greatly increasing the capacity of
extrusion press.

It will be understood that various changes may
be made in the above described constructions,
and. that many apparently widely different em-
bodiments of this invention may be made with~
out departing from the scope thereof as defined
by the following claims. It is therefore intended
that all matter contained in the above descrip-
tion or shown in the accompanying - drawings
shall be interpreted as illustrative and not in a
limiting sense,

I claim:—

1. In mechanism for extruding tubular forma-
tions, a die box having a plurality of discharge
chambers, fixed core elements within said cham-
bers, said die box having a transverse seating face
at its outer end, a cap-plate in spaced. orposed
relation to said die box seating face and forming
therewith an intermediate die-plate housing
chamber, movable die-plates in said housing
chamber having extrusion bassages with which
said core elements. respectively cooperate, eccen-
tric cam means cooperating with said die-plates
and manipulatable from the exterior face of said
cap-plate for independently adjusting said die-
blates to dispose their extrusion passages in con-
centric relation to the core -elements extending
therethrough, and means to secure said die-plates
in adjusted positions.

2. In mechanism for extruding tubular forma-
tions, a die box having a plurality of discharge
chambers, fixed core elements within said cham-
bers, said die box having a transverse seating face
at its outer end, a cap-plate in spaced opposed
relation to said die box seating face and forming
therewith an intermediate die-plate housing
chamber, movable die-plates in said housing
chamber having extrusion passages with which

. said core elements respectively cooperate, eccen-

tric cam means cooperating with said die-plates
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and manipulatable from the exterior face of said
cap-plate for independently adjusting said die-
plates to dispose their extrusion passages in con-
centric relation to the core elements, and set-
seréws threaded through said cap-plate and ma-
nipulatable to force said die-plates when suitably
adjusted into frictionally bound abutting rela-
tion to said die box seating face.

3. In a mechanism for extruding tubular for-
mations, a die box having a discharge chamber,
a fixed core element within said chamber, said die
box having a transverse seating face at its outer
end, a. cap-plate in spaced opposed relation to
said die-box seating face and forming therewith
an intermediate die-plate housing chamber, a
die-plate movably seated upon said seating face,
said die-plate having a boss projecting from its
outer face, said die-plate having an extrusion
passage to communicate at its inner end with
said die box discharge chamber and having its
outer open end extending through said boss, said
core element, cooperating with said extrusion pas-
sage, said cap-plate having an opening diametri-
cally larger than said boss through which the
latter exteriorly projects, die-plate adjusting
eccentrics journaled in and between said die box
and cap-plate and having portions exteriorly
exposed from said cap-plate whereby the same

. may be manipulated, said adjusting eccentrics

being engaged with said die-plate at spaced points
respectively offset from opposite sides of the die-
plate extrusion passage, said die-plate having an
opening engaged by and conforming to the pe-
riphery of one eccentric and an elongated slot
engaged by and conforming in width to the diam-~
eter of the other eccentric, and means to secure
said die-plate in adjusted position.

4. In a mechanism for extruding tubular for-
mations, a die box having a plurality of discharge
chambers symmetrically spaced about the axis
thereof, fixed core elements within said chambers,
said die box having a transverse seating face at its

3

outer end, a cap-plate in spaced opposed relation
to said die box seating face and forming there-
with an intermediate die-plate housing chamber,
a plurality of sector-shaped die-plates movably
seated upon said seating face, said die-plates
having central extrusion passages respectively
communicating with said discharge passages and
with which said core elements respectively co-
operate, adjusting eccentrics engaged with each
die-plate at spaced points respectively offset from
opposite sides of its extrusion passage, one eccen-
tric being operative to shift the die-plate by &
compound endwise and transverse movement and
the other being operative to shift the die-plate
merely by a transverse movement, and means to
secure said die-plates in adjusted positions.

5. In s mechanism for extruding tubular for-
mations, a die box having a plurality of discharge
chambers symmetrically spaced about the axis
thereof, fixed core elements projecting outward-
1y from said chambers, said die box having a
transverse seating face at its outer end, a cap-
plate in spaced opposed relation to said die box
seating face and forming therewith an intermedi-
ate die-plate housing chamber, & plurality of
sector-shaped die-plates movably seated upon
said seating face, said die-plates having central
extrusion - passages respectively communicating
with said discharge passages and through which
said core elements respectively extend, adjusting
eccentrics engaged with each die-plate at spaced
points respectively offset from opposite sides of
its extrusion passage, said die-plate having an

opening engaged by and conforming to the pe-

riphery of one eccentric ‘and an elongated - slot
engaged by and conforming in width to the diam-
eter of the other eccentric, said eccentrics having
means externally projected from said cap-plate
for actuating the same, and manipulatable means
carried by said cap-plate for- securing said die-
plates in adjusted positions.
WILLIAM H. LUSSIE.
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