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1

The present invention._rézlatES-; to plastic extrud-

ing machinery and more particularly to a die

construction for the. extrusion of a web.
‘The die is an elongated structure having a pas-
sage  therethrough. for the plasticized material

fed to it by the extruder.. The entrance to such

passage is a central opening in a wall of the die
and the exit of said passage is a long and narrow
discharge orifice. In practice, at least two op-
posite. walls of this passage are divergent from

the entrance opening so that the material in its

flow through the die, spreads.to web width which
is the length of the discharge orifice. The lat-
ter being along a straight line, the distance for
the stuff to travel through the die increases as
the point of discharge is nearer the ends of the
digcharge orifice. Provision is made to adjust
for web thickness. and adjustment is also pro-
vided to attain uniformity. of web thickness.

The flow of plasticized material through the
central portion of the. discharge orifice and its
adiustment presents no difficulty, but the stuff

flowing along the divergent die passage walls, due

te the.longer interval it remains in the die, too
ctten kecomes burnt, adheres to said walls, clogs
the passage at such regions and thereby causes
the web. edges to be irregular. This especially
occurs when the web is of film thickness.

It is therefore one. of the.objects. of this in-
vention to provide a. die.of the type set forth,
of novel and improved construction which avoids
such. cbjectionable condition by affording prop-
erly positioned and effective cosling duets for the
centrol of temperature along said divergent walls
of the die passage.

Another object hereof is to provide a die of the.
character set forth, of novel and improved con-

struction, made up of plates and bars, some of
which when changed, adapt the die for the ex-
trusion of webs of different widths, selectively.

A further object herecof is to provide a novel,
simpie and improved die of the kind described,
which 1s relatively cheap. to manufacture, easy
to manipulate to accomplish various adjustments
and replacements, and efficient in: ecarrying out
tiie purposes for which it is designed:

Gither objects and advantages. will become ap-
parent as thig diselosure proceeds.

inn the accompanying drawings forming part.

of this. specification, similar. characters of refer-
ence indicate corresponding partsin all the views.
- Pig, 1 is g perspective view of an’ extrusion die
embodying the teachings of this invention.
¥ig. 2 is a section taken at lines 2—2 in Pig. 1.
g, 3 is g fragmentary secticn taken at lines
3-—3 in Fig. 1.
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Fig, 4 is:g; perspective viewrof the:-back plate of
said die structure.:
Fig: 5-1s & perspective view: of the: spacer parts.
which lie between: the:front: and back plates; such:

- parts veing shown: in their relative position in

the assembly: | |

Fig. € is a perspective view-af: the: front plate.

Fig. 7 is a.perspective: view'of tHe bar which is
adjustably positionable to: set: the: thickness of
web to be extruded; | - |

Fig. 8 is a perspective: view: of- g bar- fixed to:
the front’ plate-when mounted: This bar-carries
cervain adjustment screws shown' in the: assem--
bly for-shifting the -barshown in Fig: 7: |

- Flg: 8 Is a perspectivé view of a bar which
serves as a- shelf- for- holding: the bar of Fig: 7:
and 15 used for having g-series-of set serews to
nold'said bar of Fig: 7.in a set position. | |

Pig. 10 shows a fragment of flattened tubing.
which may-be:used as-a duct:for the passage of
cooling: liguids, as will be: explained.

In:the drawings, the:die:indicated generally: by:
the numeral 15; comprises a:spacer: made-up of
three separate:parts: 18, I71; 18, ~between a::front:
plate {9-and. a back-plate 20. The:spacer part 1T
mey-have pins-Zi, spaced therealong and extend=
ing-laterally -from one:-face:thereof-to be remov- -
ably-received in- the-socket-holes 22:-in the hack-
plate. Bolts 238: hold-all of said- components: in:
assembly:. These holts are through:the counter-.
Lored heles 24:in-the front-plate: {8; the holes 2%:
In the spacer parts 16 and 18 and-the threaded
holes 2§-in-the- back plate: 29. Lengthwise along
the underside of-the frontplate 18 and incontact”
therewith, are the-two bars-27-and 28 which are’
¢l equal height;-the latter-being free to:slide on
a shelf provided by-the-bar 29 beneath it: The
pars- 21 and 2% are secured to the fiont plate by
means: of ‘the-bolts 80~ The:shelf bar 29 has g’
series of set screws 81 therealong to secure the:
laterally- adjustable: bar- 28 which  is. alivays
spaced- irom-the-back-plate:28; to' form the dis-
charge orifice A in-width: The heads of these:
set screws-&{ ave of course-below the shelf bar in:
which-they-are threaded: Thebar-27 has a séries
of adjustment screws-32, réspectively- positioned:
between- the: screws” 88 The heads of said” ad-"
justment serews 82 are at the front' of’ the die:
Alternate adjustmentiscrews 2% ars through clear
holes in the bhar 27 and in threaded soeketsin the:
adjustable bar 28. The remainder of 'said ad-
justment screws &2 are in threaded holes in the -
kar 271 and in clear sockets in the adjustable bar

28. 8Said har 28 having scme resiliency, slight

variance of distance A can be effected at the re-

spective regions of said adjustment screws 29.
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The set scréws 31 are in the planes respectivery
of the adjustment screws 32.

‘The spacer part IT is made very narrow and is
substantially V-shaped in form. Its arms extend
to the sides of the die and their free ends are
formed to extend parallel; the distance between
such parallel portions 11’, determining the width
of the web to be extruded. At the vertex between

such arms, the bdack pliate 20 has an opening 33

therethrough which serves as the entrance to the
die’s passage 40 formed by the front and back
plates 19, 20 as one pair of opposite walls, and
the dlvergent walls {T’’ as the other pair of oOp-
posite walls. Said entrance opening 23 is con-
nected to the extruder’s discharge port by means
for instance of a flanged pipe 34 which is secured
to the back plate 20 by means of bolis through
the threaded holes 35.

The portions {1’ of the spacer part 17, extend
to the bottom edge of the back plate 20. The ad-
justable blade or bar 28, just fits between said
portions 17’ and between the rearward end blocks
326 on the fixed front bar 271. The rear suriaces
of these end blocks, contact the spacer portions
{1’ respectively; the bottom surface of the back
plate 20, being in the plane of the bottom surfa,ce
of the admstable bar 28. -

' The die is adaptable for the extrusion of Webs
- of different widths respectively, by having avail-
able replacements for the parts 17, 28, 2T and 36,
of appropriate dimension.

The spacer parts 16 and 18 are identical and
have the spacer part 1T between them and are
spaced therefrom in order to form in the assem-
bly, the ducts 4f and 42 through which air or
other cooling media may be forced into duct en-
trances 4f{’ at the sides of the die structure 18§,
leaving at the exits 41’ and 42’". If desired,
flattened tubing of the type 43 shown in Fig. 10,
may be placed in each of said ducts, with its ends

extending from the die structure at the men-

tioned entrances and exits for use as a passage

for the cooling agent. Or else, when such tubing

is directly on the arms of the spacer 11, spacer
parts 16 and 18 may be omitted. In any event,

the distance the cooling agent works through to

effect the plasticized materials in the space be-
tween the arms of the spacer member 11, should
be indeed very short in comparison to the long
leneth of said arms. The numerals 44 denote
electric heater units carried on the die structure
as is common practice.

The die illustrated is easily made at a relatively

chea.p cost out of standard bar and plate stock.
Besides drilling and tapping, no other machin-
ing operations are required except to bevel the
edge 28’ of the adjustable bar 28.

" The control of the temperature along the sur-
faces (T, affords proper and unspoiled web ex-
trusion.

- This invention is capable of various forms and
applications without departing from the essential
features herein disclosed. It is therefore in-
tended and desired that the embodiment shown
herein shall be deemed illustrative and not re-
strictive and that the patent shall cover all

patentable novelty herein set forth: reference be-~

ing had to the following claims rather than to
the specific description herein to indicate the
seope of this invention.

I claim: |
1. A web extrusion die comprising a pair of
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opposite plate components, a V-shaped spacer
component positioned between and in contact
with each of said plates along a V-shaped lane
respectively: one-of said components having an
opening at the vertex region of said V-—shaped

spacer for the introduction of a constant flow

of plasticized material between the arms of said
spacer and duct means along the arms of said
spacer for the passage of a cooling agent directly
lencthvwise zlong the arms of said spacer; said
duct means having openings outside the space
between the arms of said spacer, for the entrance
and exit of such cooling agent; the length of each
of the arms of the spacer being comparatively
large in relation to substantially all distances
between the passageway for the cooling agent and
the space between the said arms for fiowing

- plasticized material.
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2. A web extrusion die as defined in claim 1,
wherein said openings for the cooling agent are
near both ends of each of the arms of sald V-
shaped spacer.

3. A web extrusion die as defined in claim 1,
wherein the means forming the duct comprise
spacer means mounted between the plates outside
the space hetween the arms of the V-shaped
spacer, sald arms and plates.

4. A web extrusion die as defined in claim 1,
wherein the duct is afforded by tube structure
positioned along and in contact with each of the
arms of the V-shaped spacer.

5. A web extrusion die as defined in claim 1,
wherein the inner opposite suriaces of the re-
mote free end portions of the arms of the V-
shaped spacer are parallel; the distance between
said surfaces at said free end portions, determin-
ing the width of the web to be extruded from the
die; said free end portions of the arms being in
contact with one of the plates and extending be-
voind the second plate in the plane of the spacer,
said second plate extending from the vertex re-
gion of the said V-shaped spacer a lesser distance
than the first plate, a bar having some resilient
cuality extending between and in contact with
said opposite paraliel surfaces and supported in
contact with the edge of the second plate toward
which the arms of said spacer diverge; said bar
being spaced from the first plate and capable of
lateral movement between said free end portions
and screw means carried on the second plate at
o series of points along said bar, to adjust the
space between said bar and the first plate for de-
termining the thzckness of the web to be extruded
irom the die. |

6. A web extrusion die as defined in claim 5,
wherein the plates, spacer and bar are separable
whereby different spacers and corresponding bars
imay be selectively associated with the plates and
means to detachably hold said plates and spacer
in assembly.

HENNING T. TORNBERG.
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