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PROCESS AND APPARATUS FOR THE MANU-

FACTURE OF
SKINS

ARTIFICIAL

SAUSAGE

Oskar Walter Becker, Heidelberg, and Emil Brann,
Weinheim, Baden, Germany; vesied in the Alien

Property Custodian

Application filed May 9, 1938

This invention relates to the manufacture of
tubular products, particularly suttable for use as
artificial sausage skins, by extruding swollen fi-
brous masses, particularly animal fibrous masses,
through annular nozzles.

It has been found that the felted fibres of these
masses, which are very viscous, on eXtrusion
through relatively narrow annular nozzles, have
a tendency to allgn themselves in the direction
of fiow owing to friction against the .shaping
nozzle parts. Accordingly the fibres for the
greater part become disposed parallel in the axial
direction of the tube, whereby the strength of
the tubular structures is impaired.

A process for the manufacture of ariificial
sausage skins from animal fibrous masses has
already been proposed, in which the fibrous mass
is extruded in a plastic kneadable condition
through annular nozzles in such a way that the
fibres are displaced on thelr passage through the
nozzles in intersecting directions. The necessary
displacement or arrangement of the fibres in in-
tersecting directions for strengthening the sau-
sage skins is effected by subjecting the fibrous
masses during thelr passage through the annular
nozzles to the action of rotating nozzles parts,

The present invention provides another method
of obtaining sufficlently strong tubular structures,
The process of this Invention consists substan-
tially in subjecting the fibrous mass during its
passage through the nozzle to so strong a pres-
sure {de-swelling pressure) that partial de-swell-
ing of the fibrous mass temporarily takes place
and effecting the displacement of the fibres whiist
the mass is in this de-swollen condition,

As a result of this partial de-swelling a condl-
tion 1s arrived at, in which more or less con-
siderable movement of the fibres against one an-
other takes place, the fibres as it were “fioating”
in the liberated water, so that displacement by
mechanical means, for example directlon-impart-
ing elements, can be particularly successfully ef-
fected in the nozzle.

Immediately the de-swelling pressure falls, the
expressed water at once re-combilnes with the
fibres, so that a tube now issues from the nozzle,
the fibres of which are fixed in an Intersecting
direction. This procedure takes place In the In-
terior of the nozzle, where the desired high pres-
sure prevails. An even only partially de-swollen
mass cannot issue from the nozzle, because at the
end of the nozzle the pressure agaln reverts to
atmospheric pressure.

When employing stationary nozzles, the requi-
site de-swelllng pressure may for eXample he
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produced by employing nozzles of considerable
length. In such nozzles the resistance to the
passage of the pasty filbrous mass becomes 50
great, that at a certain position within the noz-
zle a pressure is produced which brings about Lhe
de-swelling of the mass. A Zone is accordingly
formed in which free water occurs, which enables
the individual fibre particles to take up any de-
sired position or to become varlously disposed
relatively to one another in accordance with the
directlon-imparting elements disposed in the
nozzle.

Varlous means may be used for promoting the
defiection of the fibres in different directions in
the flowing mass.

The fibrous mass during its passage through
the annular nozzle may be subjected to the action
of directicn-imparting elements or members, such
as bores, ribs, grooves, alterations in the cross-
section of the annuiar nozzle opening efc. MNoz-
zles may also be employed, the walls of which are
provided with helicsl tracts, preferably of high
pitch. In certain cases a plurality of elements
as aforesaid may be used in conjunction in order
to deflect the fibres. The aforesaid elements
must of course be 50 constructed and dizposed,
that the fibres are deflected to the necessary
extent for effecting strengthening of the tube.

The flbrous mass may be influenced in the
desired manner by suitable construction and ar-
rangement of the direction-imparting elements.
The fibres may for example be deflected in dif-
ferent layers of the flowing mass, for example in
such a way that the flbres in the outer layer of
the flowing mass are deflected in one direction
and those in the Inner layer in the opposite di-
rectlon, whilst the fibres in the intermediate
layer are practically not affected or only slightly
affected, Alternatively considerable displace-
ment of the fibres may be effected, for example
in such a way that the fibres become extensively
interlaced or felted. The flowing mass may for
example also be divided into individual thread-
or band-shaped streams, which before leaving
the nozzle are re-combined to form closed tubu-
lar products. In this case the bands or threads
in the outer layer may, for example, be deflectcd
in one direction and those In the inner layer 1in
the opposite direction.

In order to effect transverse displacement of
the fibres in the zone of the water expressed or
liberated from the fibrous mass, & nozzle may
for example be employed, the annular space of
which becomes enlarged In the direction of flow
of the fbrous mass. Such a nozzle aecomimo-
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dates a larger quantity of the mass at its outlet
position than at the Inlet position. Consequently
the mass becomes dammed up in the nozzle, as
a result of which some of the fibres becomes dis-
placed transversely to the direction of flow. The
fibres are accordingly in part displaced from their
parallel allgnment and at least become irregularly
disposed relatlvely to one another, as & result of
which the desired strength i1s imparted to the
tubular product. Special direction-limparting
elements may in this case also be provided in the
nozzle in order to promote the deflection of the
fibres.

A certaln displacement of the fibres may also
be achieved by reducing the annular space of the
nozzles by constrictions or the like, if desired at
several places. As a result thereof the flbres
bhecome dammed up and deflected in front of each
constriction, whilst after passing the constiriction
a certaln expansion takes place, which may glve
rise to vortex and the like movements. The part
of the nozzle adjacent to the outlet posltion ig in
this case so constructed that the flbrous masses
at this positlon acquire their final shape, wall-
thickness and strength,

Satisfactory results may for example be ob-
tained with a nozzle 400 mms. in length and 50
mms. in diameter having an annular space 0.5
mins. wide and helical grooves 1 mm. deep, 1 mm,
wide and of 80 mms. piich. Depending on the
quantity of swelling water contalned in the
fibrous mass and the rate of travel, nozzie lengths
of about 300 mms, to about 600 mms. are sultable
operated at pressures of about 60 to about 300
atms. When employing a nozzle as aforesaid for
a Abrous mass derived from animal hide and
containing about 90% of swelllng water, & pres-
sure of at leasl 100 atms, is necessary with a rate
of travel of 10 cms, per second. BStill more
favourable results are obtained if the pressure is
ralsed to 150-250 atms.

In the case of a conically expanding nozzle it
has for example been found that a nozzle 400
mms. in length and 500 mms. in diameter having
an annular space which gradually increases in
width from 0.2 mm. at the inlet end to 0.5 mm.
at the outlet end ylelds satisfactory resuits. Such
a nozzle may of course also be provided with
helical grooves, which increase the effect already
produced by the enlargement of the annular
space. The invention is not limited to the above
indicated dimensions of the conically enlarging
annular space, satisfactory results being also ob-
tained with a nozzle between 250 mms, and 600
mms. In length having an annular space which
egradually increases in width from about 0.1 mm.
at the Inlet end to about 0.8 mm. at the outlet
end.

The elements employed for displacing the flbres
may be disposed in groups arranged if desired at
different distances from the longitudinal axis of
the nozzle, They may be disposed In the walls
of the nozzle itself or in separate attachments.

A few embodiments of apparatus according to
this invention are illustrated in the accompany-
ing diagrammatic drawings, in which:

Fig. 1 is a longitudinal section through a long
nozzle with hellcal grooves in the Inner walls
thereof,

Fig. 2 is a similar view to Fig. 1, but with the
difference that the width of the annular space
of the nozzle is conically enlarged,

Fig. 3 is a longitudinal section through a part
of a nozzle provided with direction-imparting
elements in the annular space thereof,
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Fig. 4 is an enlarged plan view of a pari of an
unwound surface with fixed directlon-imparting
elements disposed thereon,

Fig. 5 1s an enlarged cross-section along the
line B—B of Fig. 3 and shows one embodiment of
the direction-imparting elements,

Fig. 6 is a similar view to Flg. 5 and shows
another embodiment of the directlon-lmparting
elements,

Fig. 7 is a longitudinal section through a noz-
zle provided with a separate circular attachment
serving to ortentate the fibres,

Fig. 8 shows on an enlarged scale a part of the
circular attachment of Fig. 5 provided with di-
rectlon-imparting elements,

Fig. 9 is a perspective view of a part of a cir-
cular attachment provided with direction-impart-
ing elemnents,

Flgs. 10 and 11 are longitudinal sections
through two embodiments of nozzles according to
the invention,

Fig. 12 is a perspective view partially cut away
of a nozzle, in which a certain displacement of
the fibres is obtained by the arrangement of ele-
ments in the interior of the annular space, some
of which reduce and others enalrge the cross-
section of the space in the direction of flow,

Pig. 13 is a longitudinal section through a long
nozzle with an annular space of uniform width,

Fig. 14 is a cross-section along the line XIV—
XIV of Fig. 13, and

Fig. 156 is a longitudinal sectlon through & long
nozzle with an enlarging annular space.

Referring to the drawings, the nozzle illustrated
in Fig. 1 consists of a hollow casing or jacket I,
in which a lkewise hollow c¢ylindrical core 2 is
disposed. Both parts are fixed in relation to one
another. The fibrous mass passes in the direc-
tion of the arrows ¢ through the tubes 3 and 3’
into the annular nozzle space 20, from which the
fibrous mass discharges In the form of a tubular
product. In the embodiment according to Fig. 1
the annular space is of uniform width. The
direction-imparting elements consist of hellcal
grooves 21, which may be disposed In the walls
of the nozzle parts | and/or 2. In the embodi-
ment according to Fig. 2 the annular space 22
gradually Increases in width from the inlet to the
outlet end. The flbrous mass is forced under
high pressure through the tubes 3 and 3’ into the
ahnular space 20 or 22 and expressed from this
space, the operation pelng carrled out continu-
ously. The tubular product i3 maintained In a
stretched condition by compressed air which

5 flows in the direction of the arrow b, through the

hollow space b of the core 2.

According to Fig. 3 the annular space 4 in
which the fixed direction-imparting elements are
disposed, Is continued in the annular space 5.
The direction-imparting elements in the annular
space # may be constructed in the form of grooves
T (Fig. 4) which are separated by ribs 8. The
grooves, as shown in Figs. 5 and 6 (the grooves in
Fig. 5 being rectangular and In Fig. 6 of semi-
circular cross-section) are in part disposed in the
Jacket | and in part in the core 2. It is essen-
tlal that the grooves and ribs of one part should
intersect those of the other part as shown in Fig.
4, the elements 1’ and 8’ of the non-visible part
being indicated by dot and dash lines.

The grooves of one part, for exemple the jacket
f, deflect the fibres on their passage through the
annular space # in one direction, whilst the ele-
ments of the other part deflect the fibres in the
opposite directlon. Since both directions cross,



206,048

the fibres become interlaced and in part crossed
above one ahother.

As hereinbefore” described the fibres may be
superimposed In layers by disposing the direction-
imparting elements In groups at different dis-
tances from the longltudinal axis of the nozzle.
One group, for example, comprises the elements
disposed in the Jacket | and the second group the
elements disposed in the core 2. In Figs. 5 and 6
the two groups are Indicated by A and B.

In the embodiment according to Flg. 7 the fixed
direction-imparting elements are disposed in a
separate attachment in the nozzle. The nozzle
in this case 1s also provided with an outlet an-
nular space 5 and a pre-disposed annular space
9, into which the direction-imparting elements,
here shown &5 bores, open. These bores are dis-
posed in the flange of a ring 10 which 1s inserted
in the nozzle. The mass agaln passes In the di-
rection of the arrow ¢ and the alr again In the
direction of the arrow b. The bores are agaln
disposed in two groups A and B In the fiange of
the ring 10 at different distances from the longi-
tudinal axis of the nozzle. As shown In Fig, 8,
the hores are obliquely disposed in the flange of
the ring 10 and not parallel to the nozzle axis. It
is essential that in the one group A the hores
should proceed obliquely in the opposite direc-
tion to the bores in group B.

In the embodiment illustrated In Fig, 9 the
fixed direction-imparting elements consist of
small tubes Il disposed In a support 12, This
may agaln be a rIng or an annular flange as in
Figs. 7 and 8. The tubes are disposed in bores
in the support 12, which proceed parallel to one
another and to the nozzle axis. The bent-over
parts |1’ of the tubes project from the holes Into
the discharge space of the annular space in ad-
vance thereof. 'These parts are again bent in
different directlons in two different groups A and
B, so that, owing to the different distance of these
groups from the hozzle axis, the fibres become
disposed in layers.

In the nozzle illustrated in Flg, 10 the diree-
tion-imparting elements take the form of bores
in a conical attachment i3, These bores are
again disposed in groups A and B at different
distances from the nozzle axis. The mass again
enters in the directlon of the arrow ¢ and is
pressed through the bores of the groups A and
B under high pressure into the annular space
4 which is disposed In advance of the outlet
annular space § of the nozzle. The air for main-
taining the tubular product discharging from
the nozzle under tension is also In this case in-
treduced in the direction of the arrow b Into
the hollow inner space.

In the nozzle illustrated in Pig. 11 an attach-
ment s likewise provided, in which the direction-
imparting elements are in the form of bores.
The attachment in this case 1§ in two parts.
It consists of a hollow conlcal part 14 disposed
in & comnical bush 15. In this case also two groups
of bores or grooves are provided, group A heing
disposed in the inner conical surface of the bush
and group B In the outer conlcal surface of the
hollow conical part 14, The mass enters in the
direction of the arrow a and is passed through
bores to the tapering groove-shaped bores of
the groups A and B. The air enters the inner
space of the nozzle in the direction of the ar-
row b. The groove-shaped bores of the at-
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tachment discharge directly into the outlet space
5 of the nozzle.

In the embodiments illustrated in Figs. 10 and
11 the bores or grooves of one group are of
course disposed in an opposite direction to the
bores or grooves of the other group. The fibres
are thereby deflected in different directions, as
in the other embodiments. The only difference
is that in the embodiment of Fig. 10 the fibres
are only superimposed in layers after thelr dis-
charge from the attachment I8 into the annular
space 4, whereas in the embodiment of Pig. 11
the fibres may become entirely or partlally so
disposed inside of the attachment 14, (5.

In all cases.more than two groups of direc-
tion-imparting elements, each disposed at a dif-
ferent distance from the nozzle axls, may bhe
provided.

In all the described embodiments the flbrous
mass 1s divided into individual thread- or band-
shaped streams, which are subsequently com-
bined in layers to form the tubular product. The
paris, particularly the direction-imparting ele-
ments and the surfaces on which they are dis-
posed, may however be so constructed that the
flbrous mass traverses the direction-imparting
elements already in the form of a tubular prod-
uct, longitudinal projections being then formed
only by rlbs, grooves or the llke, the direction
of which in each group s different to that In
the others.

In the emhodiment according to Fig. 12 the
flbrous material fiowing in the direction of the
arrow between the hollow core 2 and the jacket
{ is released from tenslon by the action of the
grooves 16, which proceed at right angles to the
longitudinal axis or may be disposed in hellcals,
and is dammed up by the ribs {71, which reduce
the nozzle cross-section for certain distances.
Vortex movements are produced thereby, which
cause the fibres to become Interlaced and super-
imposed, the fibres whilst in this condition pass-
ing through the outlet annular space 17 of usual
cross-section and being accordingly fixed in this
condition in the finished tube. The ribs and
grooves may be dispbosed In the Jacket and/or In
the core. If desired they may be disposed at an
angle to one another.

Two preferred embodiments of a long nozzle
are 1llustrated in Figs. 13 to 15. In the embodl-
ment of Figs. 13 and 14 the annular space is
of uniform width and in that of Fig. 15 of grad-
ually increasing width. The fibrous mass is
pressed through the bore 3. A longitudinal bore
6 is provided In the core 2, through which com-
pressed alr is supplied to the tubular product
discharglng from the nozzle, in order to maintain
the tube in a stretched condition. Helical tracts
23 and 24 are provided In the inner wall of the
jacket | and the outer wall of the core 2 respec-
tively. They are preferably of the same pitch
but of different twist, the helical tract in the
jacket having for example g right-handed twist
and the outer helical 24 of the core a left-handed
twist. The hellcal tracts are not continued to
the nozzle outlet, but end a certaln distance be-
hind the same, so that the bore of the jacket
I and the outer surface of the core 2 are smoth
along the distance 25.

OSKAR WALTER BECKER.
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