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Tanpon, especially for fem nine hygiene, and process and appar at us

producing it The invention relates to a tanmpon for fem nine hygiene,
process and to an apparatus for producing.the tanpon. Tanpons, are known -
having a recovery tape.at its recovery end (W thdravwak, end), 'theftanpon roe

being fornmed Trom an approximately cylindri cal
a Igngt h-of continuous fibre web, and narrow strip-shaped portions of the.
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unferential surface of the wound bl ank arranged at equal angul ar

m one anot her being pressed radially relative to the

{POS

bl.ank, : shaped -by, ,wi ndi ng up-

md-axis of the latter to produce a reforn1mh|ch as seen in

. 1

Tampon, especially for feminine hygiene, and process
and apparatus for producing it '

The invention relates to a digital tampon for
feminine hygiene, with a recovery tape at its recovery
end, the témpon being formed from an approximately
cylindrical biéhk;' shaped by winding up a length .of
continuous fibre web, and narrow strip-shaped portions
of the circumferential surface of the wound blank
arranged at equal angular distances from one another
being pressed radially relative to the longitudinal
mid-axis of the latter to produce a preform which, as
seen in cross-section, consists of an approximately
circular fibre core of high compaction and buckling
strength and of longitudinal ribs of softer £fibre
structure with coarser capillarity, which extend
radially outwards from the fibre core and which are
separated from one another by  outwardly open
longitudinal grooves, and only the soft longitudinal
ribs of the preform being exposed to a weak, uniform
pressure radial relative to the longitudinal mid-axis
of the preform, in such a way that the outer ends of
the longitudinal ribs form a soft, essentially smooth-
‘cylindrical surface of smaller diameter corresponding
to the final shape of the finished tampon, with the
coarser capillary structure being maintained.

Tampons of this generic type are known £from
DE 3,934,153 C2. They are, as a rule, packaged
individually and are introduced into the body cavity by
hand, without an introduction aid. . In the proper
position or even in any position, the recovery tape
bears against the recovery end of the tampon or has
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! 5 of the recovery tape from the recovery end of the

; tampdn becomes a troublesome manipulation when the

: recovery tape is anchored to a greater or lesser depth

or firmly in the pressed fibre composite of the tampon

duriﬁé—' its production. There is provided for producing

10 this ‘tampon a so-called progressive press, in which two

different groups of press jaws press -the tampon in

" succession to produce a preform, before the latter is

éub'sé—'"c';ﬂdén"tly; brought to the final shape'of the finished .

tampon in a die. This progressive pressing causes an

. 15 ‘expansion of the tampon which is similar to the shape

of a guadrangle and as a result of which it is not

always possible to prevent some risk -of leakaée when

the taﬁpon is employed. The tampon necessitates the use

of a relatively large amount of material, by means of

20 which’ a high stability or buckling strength of the

tampon desired for digital tampons is achieved.

However, this advantage is afforded at the expense of a

. lower activatability of the fibre material, compacted

in the axial fibre core of the tampon, by f£fluid coming

25 .into contact with this - fibre material, thus

- contributing, in conjunction with a heating of the

- fibre material during the pressing of the latter, to an
impairment of the absorbency and speed of absorption.

Once the recovery tape has been detached from

! 30 the recovery end of the tampon before the introduction

1 of the latter, the tampon, after being inserted into

i the body cavity, is introduced into the body cavity

completely by means of a finger by the exertion of

pressure on the recovery end of the tampon. This

35° complete introduction of the tampon can also presént

difficulties, because a finger can slip off from the

3 - recovery end of the tampon as a result of deficient

guidance. Moreover, relatively firm fibre consistency
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y tape bears overy (mrthdramal) end of the tanpon
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of the tampon additionally entails psychological
problems which can be detrimental to the acceptance of
the tampon. Since fibre material can build up between
the centrally arranged press jaws, which influences the
préssing of said fibre material and can no longer be
smoothed onto the surface of the tampon, the fibre
material remains visible as a narrow fin which is
undesirable both = for psychological and for
physiological reasons. :

The object on which the invention is based is,
therefore, to improve a digital tampon of the known

" generic typé mentioned in the introduction, in such a
waY‘fhaé“the digital tampon has a fin-free,. essentially -

continuously smooth-cylindrical, soft surface and can
be introduced into ‘the body cavity more safely and with
greater comfort. To reduce the risk of leakage, the

. tampon is to expand to a circular-cylindrical cross-

section, have a lower weight of fibre material used,
but nevertheless achieve a high .rate and degree of

‘expansion, along with a correspondingly high .£fluid

absorbency and retention, whilst maintaining the

‘necessary stability.

This object 1is achieved, "according to the
invention, in that the preform, before being pressed to
the final shape of the tampon, - is ~shaped by .the
separate, but simultaneous radial pressing of directly
adjacent sectors of its entire circumferential surface
to produce a longitudinal groove and a longitudinal rib
respectively on each sector of the circumferential
surface of the preform, the longitudinal groove and
longitudinal rib which are assigned to each sector of
the circumferential surface being respectively arranged
in succession in the same order in a circumferential
direction of the preform, and the longitudinal grooves
being pressed radially to a lesser extent, at least in
the region of its recovery end.

The invention relates, furthermore, to a
process for producing a tampon for feminine hygiene, in
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£ jﬂs*overy ta g&g@hgﬂéngqm@aery end of the tanpon becones a
2SOMe nanlpu recovery tape is anchored to a greater or
Edepth or fir mmm sed fibr encorrp05| t‘e of the tampon during
bducti on. Ther for produo+ng this. tanpon d sqo-calted : -,
5Sive press, in which two d|fferent4gpoups of pfess j-aws ‘press tlre

¥E i N succession to produce a preform before the latter is

Fuent |y braught tasthe DEnald, $hapesdf cRhe di niesbentiadion ¢ylandi-e.
: ogressi \éicg&e%sl ank Cfgs?%r% d by winding up a length portion
. ProV.‘Lded with a recovery tape and consisting of
continuous random fibre web, narrow strip-shaped

portions of the circumferential surface of the wound

® ‘blank arranged at equal circumferential angles from one
another being pressed to produce a preform which, as
.seen in cross-section, consists of a central fibre core
of high compaction and buckling strength and of
10 longitudinal ribs of softer fibre structure and coarser

" capillary structure, which extend radially outwards

from the ‘fibre core and which are separated from one

"__+~- ‘ancther 'by  eutwardly open ..longitudinal grooves, and

only the soft longitudinal ribs of the preform being

15 exposed to ‘a weak, uniform” pressure which is radial

relative to the longitudinal mid-axis of the preform,

in such a way that the outer ends of the longitudinal

ribs form a soft, essentially' smooth-cylindrical

surface of smaller diameter-corresponding to the £final

20 shape of' the tampon, with the coarser capillary
. structure being maintained. ‘ |

This process ' is improved according to the

invention in that a plurality of identical, directly

adjacent sectors of the entire circumferential surface

25 of the wound blank are ‘separated, but at the same time

pressed, in one operation to the final shape of the._

- preform which is approximately round in cross-section,

as a result of the pressing each sector being provided,

only on a narrow strip-shaped portion, with a

30 longitudinal groove forming the central fibre core and,

only on a portion which is adjacent in a specific

circumferential direction of the wound blank and which

extends over a larger circumferential angle, with a

longitudinal rib, and, at least in the region of the

end provided with the recovery tape, the fibre material

on the narrow circumferential portions of the wound

blank being subjected to a lower radial pressing force

than the remaining fibre material.
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expagsion of the tanpon which is simlar to the shape of a quadrangl e and
result of which it is not always possible to prevent sone ri sk of

ge when the tanpon is enpl oyed. Thertanpon necessit at es- thé. use "of. fa
g ively |large anmount of material, by -nmeans of thIfCh a hi gh stabilitylor,
buckging strength of the tanpon de5| red=fdr~di gi t-al tarrpons iseachi eved.

yer, this advanta %o;&ggdl%rve%tﬁo%x délsglg Qia_flé/{]e{ed at an

act atablllty of the ter acte fi1bre core of
f anpon, b)a.mpm\cam,qym ngf the apparatus according to DE 3,934,153

C2 for producing a tampon for feminine hygiene and for
carrying out the above-described process. The apparatus

5 .consists of a preforming press for pressing a preform,
with press Jjaws which are arranged in a plane
perpendicular to the press axis and are movable
radiaily-relative to the press axis and which, in their
closed: position, are supported relative to one another

10 on their mutually opposite longitudinal sides, in the
closed state .of the press jaws the end faces of the
lattér: :forming an essentially cylindrical, . stepped
pressing‘:surface, and with a stationary ..die . which
follows -the preforming press coaxially relaiive to the

15 press axis and -the inlet orifice of .which matches the
diametér of the orifice of the preforming press in the
closed state of its press jaws and the outlet orifice

of which matches the final cross-section of the.tampon.

The invention provides an improvement of this

20 apparatus, in that all the press Jjaws have identical
.dimensions and are arranged so as to ~be  movable
concentrically relative to thée press axis synchronously

, between their closed position and open positiqn, each
press Jjaw. being provided with only one pressing head

25 - directed radially relative to the press axis and with
only one pressing shouldexr which 1is . _provided,
eccentrically.to the pressing head, only on a specific
lateral flank of the latter which is _respectively

~ directed in the same circumferential direction about
30 the press axis, each pressing shoulder being offset
outwards radially relative to the press axis in
relation to the end pressing surface of the pressing

head and having a larger pressing surface than the
pressing head, and, in the closed state of the press

35 . Jjaws, the radial distance between the pressing surface
formed respectively by the pressing heads and the press

axis being made greater at least in the region of the

exit s;de of the press orlflce than on its entry side.
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into cbnt act W th this fibre mat eri al , thus contributing, in
conjunction with a heating of the fibre rraterlal during the pressing of the
latter, 'to an inpairnment of the absorbency. aﬂd speecF of absorptian. Once-

t he recqvery t ape has been det ached fron1the recovery -end of 1he tanpon ;. -,
bef or e the introduction of the latter, thé ranpon -after bei.fig inserted

into the body cavity, %%négtrodu ed |nt€ Lhe Qody ﬁgvnﬁaééﬁg&é4%#%%£¥h

nmeans of a finger by t exer 561 of %?e sur € on € recovery en
tanpon{ This' surface of the preform corresponds respectively to the

shape of the pressing surface of a press jaw and is
therefore provided, during pressing, only with a

5 longitudinal groove and a directly  adjacent

" longitudinal rib respectively, during the simultaneous
pressing of the longitudinal groove of the sector

""adjacent in a circumferential direction of the preform,
the . 'fibre material, involved in forming a .fin, of the

"10 ' longitudinal zrib of the sector preceding in the

"circumferential direction of the preform has ‘been taken

";ﬁﬁ'into the longitudinal groove from the outside of the
v. V. Iohigitudinal rib towards the inside of the preform as a
result of the friction exerted between the press dle-

15 “and the fibre .material during .the pressing. Aan
essentially smooth-cylindrical soft surface of tﬁé
tampon is therefore obtained, and only a hint of the

“longitudinal grooves closed on the. circumferential

surface of the tampon can be seen. )

20 Because the tampon is shabed in a single
“operation, as a result of the .concentric, synchronous
‘closing movement of the press jaws of the preforming
‘press, to produce the prepressed -faﬁpén or preform
which is subsequently brought to the apbroximately

~25  circular-cylindrical final cross-section of the
‘finished tampon merely by gentle smoothing, the central
fibre core i& centred as exactly as possible relative
to the longitudinal mid-axis of the tampon, so that a
high buckling strength is ensured. At the same time, a

30 fraction of the fibre material in the region of this
fibre core is highly compacted, so that the fibre core
has a small diameter of, for example, only 5 mm.

Consequently, a larger quantity of less

compacted fibre material is available and can be
35 . activated immediately by fluid coming into contact with
it. When wetted with fluid, the tampon endeavours to
expand to the original, circular-cylindrical cross-
sectioq“pgm§ﬁq_wggqg_P}éyk, and therefore the risk of a
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conpl dte introduction of the tanmpon can also present difficulties, because
a finger can slip off fromthe recovery end of the tanpon as a result of

defici#ent gui dance. Mreover, relatively fitmfibre tonsistency -, head, -
wheregn the press jaws are sinultaneously ﬁnvable'condentricalIy,TeIative -
to tthg press axis and, in a closed positign,- are Suppérted relative to_ one-

anot hgr on nutual ly opposite .
: leakage is reduced. The lower compaction of the fibre

material in the region.of the recovery end of the
tampon also contributes to this, even tﬁough the main
~ purpose of this lower compaction is aimed at making it
5 easier for the user to grasp the recovery tape and at
shaping a finger recess in the recovery end of the
tampon. This also  applies when a finger recess is
already shaped in the recovery end of the tampon as a
‘result of axial--pressing. Since the front end face_gf:_él_
10, -each press Jjaw consists respectively of only  one
pressing -head and only one pressing shoulder which is
" itself always arranged only on a lateral flank. of the.
associated ‘préssing--head located in _.a_ c1rcumferent1al
direction of the press axis, any fin formation on the
15 strface of the preform or of the finished tampon is .
avoided. ,
Advaptageous developmenté of the invention are
contained in the subclaims. ' X
The invention is explalned in more detail below
20 with reference to the diagrammatic drawing of exemplary
~ embodiments of "a ‘tampon and of an apparatus for
producing this;-in the drawing: .
Figure 1 shows a diagrammatic view of a tampon
according to the invention;
25 Figure 2.shows a diagrammatic view of a further
embodiment of a tampon according to the invention;
Figure 3 shows a diagrammatic view of the use
of a digital tampon in Figure 1 or 2;
Figure 4 shows an apparatus for producing the
30 tampons according to Figure 1 - or 2 in a longitudinal
section ;
Figure 5 shows a section through a. pressed
tampon preform along the line V-V in Figure.4;
Figure 6 shows a cross-section through a ready-~
35 . pressed tampon along the line VI-VI in Figure 4;
Figure 7 shows a view of the exit side of a
preforming press for the preform, with closed

asymmetric press Jjaws;
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outl g orifice : an ou di ameter of the tanpon.
another, i a partially cut-away, - enlarged
representation; o
5 : Figure 9 shows a view of a plurality .of press

jaws in the closed state, which illustrates the
influence of an interspace on one side.of each press
jaw on the fibre material of the preform;
~“Figure .10 shows a side view of a press.jaw in
10 the direction of the arrow X in Figure 8 and its
—fastening to fastening arms of the preforming press;
' ™" -7 'Figure 11 shows an enlarged side view of a

Zsi .Y press-+jawhaving a pressing blade:.for .producing the
tampon in.Figure 1; ) .

15 " 77 Figure 12 shows an enlarged side view of a
press jaw having a pressing head for producing the
tampon in Figure 2;

Figure 13 shows a view of a smoothing bush;
Figure 14 shows a longitudinal mid-section of

20 the smoothing bush along the line XIV-XIV in Figure 13;

© - Figure® 15 shows a diagrammatic view..of the

g smoothing:bush according to'Figures.13 and .14, with the
recovery tape and some pressing heads; .

Figure 16 shows an elevation view of a hub;
25 " " Pigure 17 shows longitudinal mid-section of the
hub in Figure 16 along the line XVII-XVII, and
' Figure 18 shows an elevation view of a hollow
mandrel.
Figures 1 and 2 illustrate two embodiments of a

30 digital tampon 20; 28 according to the invention for
feminine hygiene, having a recovery tape 24 at its
recovery end 22; 30. The tampons 20; 28 each consist of
a web-shaped rectangular length portion (not shown) of

_ an essentially homogeneous continuous web of random-

35 - laid natural fibres, such as cotton and/or viscose
staple fibres. This length portion is rolled up on
itself to form an approximately cylindrical wound
blank. Narrow strip-shaped portions of the
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Kt he tanpon additionally entails psychol ogi cal problens which can be

ifental to the acceptance of the tanpon. Since fibre material can build

ween the centrally arranged press jaws. which fnfluence.the, pressi_ng

4&d fibre material and can no | onger .bé &npot hed-.agnto thersurface of: -
inpon, the fibre material remains wWsghfe as'a ndrrow fih,phich is® -
g rable both for psychol ogical and for physiological reasons. It is a

red obj eetireimfleeentiedt sarface iofprihic walind thlanknpsrasgedhatknown

¢, Lype meatgned b be dateaduet aom Braliclngeney WAL piiesdid (o
as a fER-T ssentlallz ontlnuous%/srmothcIlndrlcal sof t
o the longitudinal mid-axis of th
latter to produce a preform 42 in Figures 4 and 5
5 which, as seen in cross-section, consists of an
approximately circular fibre core 62 (Figure 5) of high
compaction and buckling strength and of longitudinal
ribs 64 7 of softer fibre structure with - .coarser
capillarity, which extend radially outwards from the
10 fibre core 62, the longitudinal ribs 64 being -separated
from one another by outwardly open longitudinal grooves
180. Only the soft longitudinal ribs 64 of the preform ..
42 .have been: exposed to a weak, uniform pressu:e.which;
is radial relative to the longitudinal mid-axis of the
15 preform ‘42, in such a way that the outer. .ends of the
longitudinal ribs 64 form a soft, essentially smooth-
cylindrical‘surface 182 (Figure 6) of smaller diameter
correéponding to the final shape of the finished tampon
20; 28, with the coarser. capillary structure being
20 maintained.
According to the: invention, the preform 42,
before being pressed to the final shape of the tampon
20 or 28, is shaped as a result of the separate, but
simultaneous radial pressing of directly adjacent
25 sectors S of its entire circumferential surface 182 to
form a longitudinal groove 180 and a longitudinal rib
64 respectively on each sector S of the circumferential
surface 182. At the same time, each of the longitudinal
grooves 180 and each of the longitudinal ribs 64, which
30 are assigned respectively to one of these sectors S
(Figure 5) of the circumferential surface of the
preform 42, are arranged in succession in the same
order, as seen in the circumferential direction of the
preform 42. The fibre material of the preform 42 is
35 - pressed fadially to a lesser extent in the region of
the recovery end 22; 30. By means of axial pressing,
the recovery end - 22; - 30 of the tampon 20 or 28,
respectively, is provided with a finger recess 26, and
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cavity nore safely and with greater confort. To reduee the

# | eakage, the tanpon preferably is to expand to a
AEar-cylindrical cross-section, have:a lbwer .weight of, fibre natertal:
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widened in diameter by approximately 0.2 mm over an
axial length of approximately 8 mm. The fibre material
of the tampon 20; 28 therefore has a lower density in
the region of the recovery end 22 of the ‘tampon 20 as a

‘result of the lesser pressing. The recovery tape 24 is..

laid spirally against the finger recess 26. The second
embodiment of the digital tampon 28 shown in .Figure .2 .

' is’ widened conically and compacted to an -increasingly
lesser extent -over .a length of approximately 15 mm in

the direction of its recovery end 30. Both digital

‘tampons 20; 28 have an essentially -smooth circular-

cylindrical surface which feels agreeably soft.

According to Figures 5 and .6, the highly -
compécted fibre core 62 of the digital tampons 20; 28
has a circular cross-section of only approximately 5 mm
with a lower weight of fibre material used .and with the
necessary buckling strength being maintained, a higﬁ
rate and ~ degree of expansion, .along with a
correspondingly high fluid absorbency and retention,
being achieved.

The tampons 20, 28 are preferably surrounded by
a fluid-permeable sheathing (not shown) which covers
the circumferential surface of the approximately
cylindrical tampons 20 and 28 at least partially in
each case. This sheathing expediently consists of a
nonwoven material, the fibres of which have a
hydrophobic finish. The sheath of a material of this
kind makes it easier to introduce the tampons 20 and 28
into the body cavity and prevents the fibre fluff from
being detached when the tampon is being introduced into
or extracted from the body cavity. The sheath, as an
integral part of the portion of. nonwoven web,
preferably already surrounds the circumferential
surface of the wound tampon blank completely or even
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conprigksed to a greater extent proximate the insertion end of the tanpon
than; foxi mate the withdrawal end of the tanpon. According to a second
aspeclf of the invention, there is provided & process for producimg a tanpon
havi i an insertion end and a w thdrawal “ehd the prdcess, conyuri si‘ng the .
stepggof . - winding up a I ength of a;godfinuous flbrous vied.to fornlaj
gener@l |y cylindrical tanpon blank having a circunferential surface; -

ng spaticily sepeislEy, néur suchshr wayshaped pokenghh porthen of
ot ot ABSsHTE, L oA s e e
¥ ati vel y imoornhradsised end is exposed. Thls ensures that, despi
| ; the sheathing, the tampon can expand in an unimpeded
5 manner when fluid comes into contact with it. If
‘appropriate, however, the wound blank or even the
ready-pressed tampon can also be provided at its
recovery end with®a ‘sheathing which is wrapped round
the circumference” of the blank or the tampon from this -
10 end. The use of a heat-sealable sheathing material,
" which, if appropriate, contains partially heat-sealable
. fibres, such as, -for example, so-called bicomponent:
\ i fibres, makes it 'possible, in exactly .the same way:ae.~
-natural adhesives, such as starch, to achieve a
15 sufficient fastening ~of the sheath to the fibre--
material of the blank or tampon.
Figure 3 illustrates the use of a tampon 20 or
“'28 according to Figure 1 or 2, the part of a pack (not
shown) surrounding the recovery end. 22 or 30 of the
20 'tampon 20 or 28 being removed first. The tip of an
" index finger 34 is thereafter inserted into the finger
recess 26 at the recovery end 22 or 30 of the tampon 20
or 28, and subsequently, the rest. of the packaging
material is removed, before the tampon 20, 28 -is
25  introduced into the body cavity. The recovery end 22,
"30 of the tampon 20, 28, said recovery end being
compacted to a lesser extent acco;ding to the
invention, makes it easier to shape the finger recess
26 and insert the index finger 34 into the finger
30 recess 26 of the tampon 20, 28. The softer nature of
the fibre material at the recovery end 22, 30 of the
tampon 20, 28 gives the user a more congenial feeling.
Furthermore, a more rapid expansion of the recovery end
. 22, 30 of the tampon 20, 28 is achieved, with the
f 35 - result that the risk of a leakage shortly after the
; ‘tampon 20, 28 has been inserted into the body cavity is

reduced.

Figure 4 illustrates an apparatus for producing
Thls Sheet Has Been R
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: preformlng

i extend radially outward froma rel atively

Be n the core is conpressed to a greater extent

“tion end of the tanpon-than proxitnmate the .wthdrawat.

I - pressing outer‘ends of thé.longitudi.nal ribs.
forma soft, snooth, _eilrzci'um‘ eréntial surfdcs,. .while.

el atively unconpressed fibrous structure of the ribs.

ird gsi)e.ggmpﬁn t20e dmnVzhtaoeordives etd sFpgoveded and 2.

jsts of a preforming press 36 having "an entry
. 38 and an exit side 40 and serves for pressing the
ide 42 located in the preforming press. The
press 36 is equipped with press jaws 58
which are arranged in a plane perpendicular to the
press axis A and are movable radially relative to the
press axis A and which, in their closed position, are
supported relative to one another on their mutually
opposite longitudinal sides. In the closed state of the
press jaws" 58, the end faces of the latter form an

- essentially cylindrical, stepped pressing -surface, by .
‘means of which one of a plurality of directly.adjacent

sectors S of the entire circumferential surface of a
wound blank is loaded respectively for the purpose of
pressing a longitudinal groove 180 and a directly
adjacent lbngitudinai rib 64 (Figure 5).

The apparatus comprises, further, a die which
is designed as a heatable smoothing bush 48. This
sﬁoothing bush 48 is arranged coaxially relative to the
press axis A of the preforming press 36 and is provided
with an inlet orifice 136, the diameter of which
corresponds approximately to the exit orifice of the

‘preforming press 36 in the closed state of its press

jaws 58. An outlet orifice 140 of the smoothing bush 48
is dimensioned according to the final .cross-section of
the finished tampon 20, 28.

The preforming press 36 is preceded by a centre
sleeve 44 having a ram 46. The centre sleeve 44 is
arranged "so as to be movable to and fro coaxially
relative to the axis of the preforming press 36 and
serves for pushing a respective wound blank into the
opened preforming press 36, the end of the wound blank
provided with the recovery tape 24 being at the front
in the éushing—in direction. The ram 46 is mounted in
the centre sleeve 44 so as to be displaceable to and
fro axially relative to the latter and serves for
pushing out the preform 42 in the preforming press 36.
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Prci ng a tanpon, having an insertion end and a withdrawal end conpri sing:._
¥ a performn

ket orifice,

Pss jaws arrange

an

j ﬁ l 1 gl ng a preformhaving a press axis, an

LR R VTR Ry ik o Shg| Difeifed THAE ORI Y
the introduction end of the preform 42 is shaped in the
manner of the round dome 33. In this case,. there is
provided in a likewise known way a counter-ram (not
shown) which is moved up against the rear end of the
preform 42 at the moment when said ram 46 is moved up
against the:front end of the preform 42..The.end face
of this counter-ram 4is curved in the manner of a
spherical .cup. Since an opposite axial pressing forqe 
is exerted by the two rams on the preform .42 :when the

.~ latter /is -being ejected from the preforming :press 36,

the finger recess 26, sexrving the purpose described-
above, "is ‘formed in the rear end of the.preform 42 by

"the counter-ram.

"The preforming press 36 with eight press jaws -
58 is shown on a larger scale in its closed. position in
Figure 7. All the press Jjaws 58 are identical in
respect of their shape and dimensions. Furthermore, the

‘press -'jaws - 58 are arranged so as to be..movable

synchronously into the closed or open position radially

"and concentrically relative to the press axis A

(Figure 4) and, at the same time, are designed so that
the circumferential length of the press orifice formed
by the «closed press jaws 58 corresponds to the
circumference of the wound blank (see also the cross-
section of the preform 42 in Figure 5). That is to say,
a shearing effect on the fibre material or on the
sheathing of the latter and an undesirable partial
overpressing of the fibre material are avoided. It has
been shown that the use of eight press jaws 58, in
conjunction with pressing heads 60 (Figure 8) of
specific dimension, results in the best possible
proportion by volume in a central fibre core 62 (Figure
5) and in the longitudinal ribs 64 of the preform 42
which extend radially from the fibre core 62. However,
depending on the desired tampon size, the even or odd
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Wudi nal “si'des, and the- radi al distance between the press axis and a
piess head pr OXhi<NSHe® HAY Wee Pk, inlet orifice and outlet orifice is greater
m}j the outlet™drifice; and - ~ & statlonqry

tHan t he di stanl !ﬁ'm Hﬂ
dife which is co press axis of ‘the prefdrmng ptess, has gn-

otfher of the in
ilet orifice which corresponds to an out &# di anet’er of the préform and has

arf outl et orlf p ) ou d g In
adeor dance Wlt e nre[kh %asg ﬂ%‘gl n&gntcl%onn A?%O ban%rmégégf%&%gpng
pessed to thehighak-sh@se of theswihporf |§1h§na®7émbl,/t4m%°%%paﬁépélngut
sifmul t aneous rﬁé»@heaﬁe%% nghof pgeegctj%s&ds@ceat Saisiod, | bAsapLihge

press axis. and the press head.prqxi mate_ the

%lrcunferentl SUL gestabla gy of the digital tampon 20 or 28, of a
z 5 - relatively small gquantity of the fibre materlal is
? obtained coaxially relative to the .longitudinal mid-

; . . axis of the preform 42 of essentially circular cross-
: "seéction, as can be seen from Figure 5..Consequently,
‘'with a smaller amount of material used -for the tampon
10 20, 28, a greater proportion of the fibre material used
- can be' activated by fluid coming into contact with the
# 7 tampon 20, 28 and can be utilised for the purpose of

- “&i» ‘higher fluid absorbency and expansion capacity.
This above-described functioning of the press
15 """ jaw 58 is promoted not only “by their synchronous-
closing and opening movement concentric relative to the
press axis A, but also by their special shaping and

-%- fastening which are expiained in more detail below.
According to Figures 7, 8 and 10, each press
P 20 jaw 58 has a fastening foot 66 which is fastened
--radially relative to the press axis A, on guide batons
‘88, 90 arranged parallel at a' distance from one

another, by fastening means (not shown), . such as

- screws, and merges radially inwards into a T-profile

-‘ - 25 68. It is evident that a longitudinal mid-axis M of
:.) " each press jaw 58, which is directed radially relative
to the press axis A, "passes through the longitudinal

centre of a vertical T-leg 70 of the T-profile 68. The

vertical leg 70 of this T-profile 68 forms, at the

30 inner end, a pressing "head -60 having a narrow,
rectangular and plane end pressing surface 72. 1In

Figure 7, a pressing shoulder 74 extends from the

pressing head 60 transversely relative to this
eccentrically in an anti-clockwise direction and is set

35 . back radially outwards relative to the pressing surface

72 of the pressing head 60 by an amount corresponding
approximately to the radial distance between the outer

surface of the longitudinal =rib 64 and the outer
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eadl nal groove and aplgngitudinal rib respectively on each sector of

Feunt er ent figsSe ge the preform the |ongitudinal groove and

udinal rib ﬂig ugned to.eath sector of the crrcunfereptial
ce being res nged in $uEcession-n the same order-in-a-
erential direction of the prefornm:-and t-he l‘'ongit udi nal- gr ooves

0 pressed radially to a | esser extent, at legst in the ragiQigf its
very (withdravwal)e@isl. ofhe ifilere | gnrﬁréﬂer]&%?”r%? ans c?%léglprocess

! loduci n@l_ﬁc‘?arrpon, for fen r%#@mﬂygﬁc%e, dlearlich,iras Bigwre 3,934, 153
esse@fba$+?e%?+?igry%al781%2 éﬁ%fgégggigg head 60 converge
jateral f. ant.on 'of the pressing surface 72 at a very
in the dlri: - of a few minutes over a length
’ azl;i:spof;ing approximately to the distance between the
C

g shoulders 74 and the end pressing surface 72

sin
| . P;es ach pressing head 60. This convergence of . the
%.f . - e . . ' .
£ i teral flanks 76; 78 makes 1t easiex for the pressing
.‘ K .o . . a

heads 60 to release the fibre material and .for._?he
form 42 to be pushed out of the -opened preform%ng

il 36. The longitudinal edges formed by the pressing

B .721%and .by the lateral flanks ~76,- 78 are.

10

surface -

rounded. . . N
- The " press core diameter W 18 determined - in

that, on the one hand,-the neces§ary absorbeniy oiaEZe
tampon 20 or 28 is maintained and, on_t?e ot er. . e;
the'desired stability is achieved. According t? Figur

7 and 9, in the closed ;tate of the preformlng'p:esi
36, the smallest lateral distance’ Y betﬁeen adja?en
pressing jaws 58 is defined in that, during preSSan;
no fibre . material g4 is cut - and the preform -
maintains the necessary shape. As emerges mo%e clearly
from Figure 9, for this purpose there is an interspace
¥ which, furthermore, is intended to prevent the tampon
20, 28 £from being pushed out. The interspace X,.t§e
width of which amounts, for example, to 0.45.mmc is
1imited respectively by mutually opposite longlt?dlnal
‘sides of adjacent press jaws 58. At the same tlme,.a
longitudinal side of each press Jaw 58, S?ld
longitudinal side being at the front in the ClOCFWlse
cﬁrection, forms a sliding face 80, opposite whlcﬁ a
longitudinal side, at the zrear in the C}OCle?e
direction, of a press jaw 58 arranged respectively in
front in the clockwise direétion:is located, parallel
and at a distance, in the form of a supporting face 82.
This interspace X allows the fibre material 84‘to be
taken up by the lateral flank 78 of each press jaw 58
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-6- winding up a length portion provided with a recovery tape and

consi sting of continuous random fibre web, narrow strip-shaped portions of
the circunferential surface of the wound.blank arranged at--gquel. .-
circunferential angles fromone another:bkiihng pressed.to praduce a preform
whi-ch, as seen in cross-section, consistygdi. a central fihre gare of high
conpaction and buckling strength and of longitudinal ribs of softer fibre
structure and lecatsedr atpither frontucimr dhenhetockwisnd diareltign outdiar ds

fromthe core ang, Vﬁ“&%ar;ﬁaée&arﬁ&dfémawaﬁ BROWMY dyrorduapd yhepen
| ongi t udi nal grooves he soft Iongrtudrnal r'ibs of tgeagaeform

bei ng exposed P@Q&ﬁméﬁvahnﬁ#hNQﬁp?§s§bFePﬁﬁﬁeﬁmré is avoide

smooth, round outer face between the lateral flank 78
5 and the adjoining sliding face 80 of each press jaw 58,
on the one hand, and the supporting face 82 of a press
jaw 58 arranged in frornt in the clockwise direction, on
the other hand, is obtained.

““. Furthermore, it 'can be seen --clearly from
10 Figure 8 that the interspace X between the adjacent
press jaws 58 is closed radially-outwards by supporting
" ribs*86 which have, in cross-section, an arcuate, for
I.'i"*- " "ex&mple” -U-shaped, profile -and which,.-in  the closed
C state of the press jaws 58, are supported on the plane
15 © sliding face 80 of the respective adjacent press jaw
58. Lateral forces acting on each press jaw 58 are
thereby not transmitted to the guide batons 88, 90 for
the press jaws 58 (Figure 10). The accumulation of
fibre material 84 and its occasional settling on the

20 preform 42 are thereby prevented.
- Figures 8 and 9 show that a preséing—shoulder
" portion 92 in the form of a cylindfiéal cutout connects
the actual pressing shoulder 74 to the lateral flank 76
of each pressing head 60, in oxrder to give  the
-- 25 longitudinal xib 64 - of the preform 42 a‘ round, smooth
) shape also on the side facing away from the interspace
X. The pressing shoulders 74 of all the press jaws 58
have a concave shépe and, for example, a radius of

curvature of approximately 6.4 mm.
30 Figure 7 illustrates that the radial parting
planes or planes of symmétry T, parallel to the press
axis A, between respective adjacent press Jaws 58
intersect the press shoulders 74 perpendicularly at
their centre and respectively form the centre of the
35 . press-jaw distance Y. An end of each pressing shoulder
74 located in the anti-clockwise direction in Figure 7
forms a shoulder edge 94 which merges at an obtuse

angle into the supporting face 82 of each associated
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radi al rel ati-ve to the l'ongitudinal md-axis of the preform in such a way
t hat the out ermigyalst Bds BeébRepladegi t udi nal ribs forma soft, essentially

snoot h-cyl i ndr| smal | er di anmeter correspondl ng to the final
shape of the ta H[‘
The preferred p [

coarser capfl1ary strycture ‘beir nfg mal nt ai ned.

oved according o the Irnyentionz:i r1't hat a -« .-
plurality of identical, directly adj acentl é?:tors of the entire-- - :
circunferential-suLfage @fg.t g vvtg{ﬂ% separ gkedacMipsd Npawame
tire pressed, ﬁoneag eration t é% s ape,of th eapre OI’I’ﬁWhIaC S
appr oxi nat el y Fgun&x"ﬁnéﬁos@aﬁ‘étlﬁén ath%suﬂl‘é%nifhe faressidhy eaa%‘f’\

sector being pLexgfeddinal ymoa-axnar M)Vléﬁt'lfh@ :Bélﬁpédt:b@étpﬁﬂsswjahv &8
| ongi tudinal’ o oY Ler T0chBe ST A okRY S O8iEeRMon hXa kA dfEL O
5 respectlvely into a lateral cutout 96 of this press jaw
58. This cutout 96, which is accordingly provided
respectively on the side of each press jaw 58 located
at the front in the clockwise direction, is partially
cut - into the vertical T-leg 70, extending along the .
10 longitudinal mid-axis M of each press jaw 58, of each
press jaw 58, in the form of the sliding face 80
parallel to this Jlongitudinal mid-axis. -This sliding
face 80°-is angled at 98 at an obtuse angle. in .the .
clockwise direction at its end on the outside in
15 relation- to the -associated pressing head . 60 and is
located, in paréllel and at a distance, opposite a face
100 of the respective press jaw 58 located at the front
in the clockwise direction. Thereafter, these faces 80,
. 100 located opposite one another in parallel and at a
20 distance are angled relative to one another in parallel
and at a distance in the direction of the parting plane
T in the region of the outer ends of horizontal
T-profile bars 102 and fastening feet 66 of the press
jaws 58. It is thus evident that the pressing shoulder
25 74 of each press jaw 58 engages beyond the associated
parting plane T into the cutout 96 of the adjacent
press ZJaw 58 and allows the asymmetrlc oxr one-sided
arrangement of the press shoulder 74, for the purpose
of pressing the fibre material 84 of the wound blank
30 inwards from the outside, while avoiding any fin
formation, and of shaping the essentially circular-
cylindrical outer contour of the preform 42.
The stationary, conical and heatable smoothing
‘bush 48 follows the preforming press 36 and is arranged
35 . coaxially relative to the press axis A. The inlet
orifice 136 of the smoothing bush 48 is matched in
diameter to the orifice of the preforming press 36 in-
the closed state of its press jaws 58. The outlet
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specific circunferential direction of the wound bl ank and whi ch extends )
over a larger circunferential angle, with a longitudinal rib, and, at |east

in the region of the withdrawal end provi-ded-with the recovery tape, the.
fibre material on the narrow circunfer ential':port'i;orfs -of the wburid bl'ank’
bei.ng subjected to a lower radial pressingdarce tharn«fhé fermising fibre .

material. Finally, the invention is also preferably di'rected at” dn

i nprovenment of &hef bPpanditusofic abiedi sgodbbhDig3 Hidh 188 G f dimensdoaiedg a

S i'sts o preformng pres

tarfpon for fem nine ‘g igg§ra Sefgréﬁgir ré/li,cp ._gsuetcrgeiftb% aggve%l_ggsgri%lgrgﬂed

process. The prafe?t

pressing a prefoampomi2h gr 628 j aws which are arranged in a plane

perpendicular to the pressRs6 ASth ke FRYLhE-EREhE! biishelBt 1Y Rek2skhe

press axis and
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coaxially relative to the press axis A. The hub 50 is
fastened to a turret disc 52 having a supporting guide
54, in which a hollow mandrel 56 is fastened by means
of the hub 50. The hollow mandrel 56 serves for

-transferring the ready-pressed tampon 20; 28 into. a

packaging -sheath (not shown) consisting, for example,

of cellophane. _
According to the invention, -the wound blank is

- first "introduced into the preforming press .36 with its

rear end which has the recovery tape 24 and correspondé
to the '‘recovery 'end 22; 30 of the tampon 20 or 28 and
which is therefore located in the region of the exit
side 40 of the preforming press 36.

The largest diameter of the press orifice is
located on this exit side 40 of the preforming press
36, the press orifice being made slightly -conical
towards the. exit end 40. The fibre core 62 (Figure 5)
of the preform 42 is thereby compacted to.a lesser
extent in the region of its end provided with the
recovery tape 24, so that the fibre material is softer
at the recovery end 22, 30 of the ready-pressed tampon
20, 28, too, and the recovery tape 24 itself can easily
be detached by the user from the recovery end 30 of the
tampon 20, 28, before the tampon 20, 28 is used, as a
result of the softer consistency of the fibre material,
and the preshaped finger recess. 26 can easily be

‘widened by the user before the tampon is introduced.

The softer fibre material at the recovery end 30 of the
tampon 20, 28 allows a better guidance of the latter
and makes it more agreeable to.touch.

According to Figure 10, the pressing head 60 of
each press jaw 58 projects, with its side 106 facing
the smoothing bush 48, beyond an associated end 108 of
the pressing shoulder 74, the function of said end 108
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whi ch, in the| cI osed 05|t|on are supported relative to one another on

their nutuall yT5 1%°EFH| nal sides, in the closed state of the
press jaws the e latter . -7- formang an essentially . .
cylindrical, st surface, and"with & stationary: 8i € which:

follows the preform ng press coaxi al ly relq@ijve to thé press’ axis and the.-
inlet orifice of which matches the di ameter” of thé orifice of tHe '
preform ng préssind tleepllained st 8hethéri t sbeless | Fanctdrglmdise put |tdie

orifice of Mhitcahstrge}}fnh S ghg f6|6n ofcre%S% SSE&EQ” j%fw 58 . has two rear
o fastening bores 110, 112 (Figure 7) which are arranged
at an equal distance from the longitudinal mid-axis M

5 of each press jaw 58 in a plane parallel to a rear edge

114 of the fastening foot 66. Located on the

longitudinal mid-axis M of each press jaw 58, at a

distance in front .of the plane running. through the

..fastening bores 110, -112, .is a further bore 116 which

10 extends through the fastening foot 66 in parallel with

thé - fastening bores 110, 112. The guide batons 88, 30

" are.each provided with three bores which  are located

‘ " '~ ‘coaxlally -opposite one another in pairs.cand.which are
aligned essentially with the fastening bores 110, 112,

15 116 ‘in the fastening foot 66 of each ‘press jaw 58. In
this way, the press jaws-SE can be releasably fastened,

for example by means of screws- (not shown),
respectively to the two guide batons 88, 90 'assigned to
them, parallel and at a distance and arranged in the

20 direction of the longitudinal mid-axis M of the press
jaws 58, and be moved radially to and -fro. '
Figure 10 shows only two coaxial bores 118, 120

in -the guide batons 88, -90, which are assigned to the

bore 116 in the féstening foot 66 of each press jaw 58.

25 However, the bore 116 in the .fastening foot 66 is
') offset axially by an amount “X" in the direction of the

pressing heads 60 relative to the bores 118, 120 of the
guide batons 88, 90. A helical tension pin 122 is
inserted, according to Figure 7, into the bores 116,

30 118, 120 of each of the press jaws 58. This helical
ﬁension pin 122 extends over the entire length of the
bores 116, 118, 120 and thereby ensures an identical

- setting-up state of all the press jaws 58. In addition

to this dimensional equality, the helical tension pins

35 122 at the same time allow a resilient compensation
against possible lateral transverse forces which act on

the press jaws - 58. In the closed state of the
preforming press 36, under working pressure, an
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the tgdnmpon. In a preferred enbodi nent the invention provides an inprovenent
of th§s apparatus, in that all the press jams have identical dinensions and
are afranged so as to be novabl e concent;heally ?ekatlve to-tHé- press,aXis
synchf onously between their closed p03|t|on and. open p03|t|on .8ach press’.
ing provided with only one press+mglhead di f ect ed radlally rel ati ve

to tije press axis and.wth_only one pressing shoul der_which s provi ded,
ecceftri cal | yreertheapr &9 nGertzde o?r}?sb’ﬁg As}}fé'ﬁ%?rc P&t eF F fR2FE° of the

r which jswsesmaiéuhlyaﬁsr@mmmémedtthes@hp cthdsnferngrilbyt dig ecti on
the Pregs xfriBaCi PREGR! Bd+30RY cgq{]é}gntggprffgge Qi SBSA5i fadi al |y

ive to t pressTa ela essi ng surface of the
i ng headpzamls h&&mgdam apgetaptebsghgqsiéﬂ-ﬂﬁﬁeq hike Ttampon as a

5 mass-produced product.
Figure 11 shows on a larger scale a press jaw
58, of which the end pressing surface 72 parallel
relative to the press axis A serves . for producing the
cz=r 7. tampon 20 in Figure 1. The pressing surface 72 has, at
10 its end 124 facing the smoothing bush 48, a clearance
.i= - 126 .which extends approximately parallel to the
e pressing surface 72 ‘and ‘of which the . length can be
verPi o approximately 8 mm and the depth-approximately 0.2 mm
and the width of which corresponds to that of the
"*"15 *‘ pressing surface 72. By means of -this clearance 126,
the recovery end 22 of widened cross-section of the
tampon 20 in Figure 1 is obtained during the pressing

of the preform 42.
Figure 12 shows a press Jjaw 58 which
20 correspends to the press jaw 58 in Figure 11, with the
e exception of its essentially plane pressing surface 72.
This pressing surface 72 .has,:-in particular in the
region of a lateral nose 128 facing the smoothing bush
48, a bevel 130 which terminates at an inclination of
I.’ 25 an angle .of approximately 0.76° and of which the
'(_) - greatest depth at said nose 128 of the preSSLng surface
. 72 amouhts to approximately 0.2 mm and which merges

into the plane pressing surface 72 over a length of
approximately 15 mm. The width of the bevel 130
30 corresponds, in turn, to that of the pressing surface
72. A preforming press 36 equipped with this bevel 130
of the pressing surfaces 72 of all the press jaws 58
serves for producing the conically widened recovery end
30 of the tampon 28 in Figure 2. It is evident that, as
35 . a result of this above-described lesser pressing of the
fibre material of the tampons 20 or 28 by means of the
clearance 126 or bevel 130, the finger recess 26 can be
shaped more easily and the speed of absorption at the

THIS SHEET HAS Boiy )
REPELACED

Thls Sheet Has Been Re laced

[T




the pressi ng h'ﬁmheeaggBeérht e cl osed state of the press jaws, the radi al

di.st ance betmee “durface formed respectively by the pressing
heads and t he p g made greater at least in the_region of the
exit side of th e than on itsZentry side. -8- Since each,

sector of the C|rcum‘erent|al surfacepf- the :prefiorm corresponds -

respectively to the -
recovery end 22; 30 of the tampon 20, 28 can be

increased. If appropriate, said conical widening of the
press orifice, brought about by the bevel of the
pressing surface of the pressing heads 60, can also
5 already start on the entry side 38 of the preforming

press 36.
Figures 13, 14 and 15 show the smoothing bush

48 of Figure 3 on a larger scale. The smoothing -bush 48
is located- with its circular disc 132 in front of the
10 exit side 40 ‘of .the preforming press 36. The circular
disc -132:.is provided with radial slots 134 which are
arranged "at equal angular distances from .one _another
and “into :which ~the noses 128 respectively -projecting
beyond the pressing shoulder 74 and belonging to the
15 - pressing heads 60, engage so as to be radially-movable
' with lateral play, that is to say without being guided
by the slot 134, as a ‘centring mounting for the
recovery  tape 24 wound spirally during the production
of the wound blank. This function of the noses 128 can
20 be seen_ especially cleérly in Figure 15, in which the
pressing heads- 60 with their pressing surfaces .72 are
shown clearly narrower and shorter than the slots 134
are wide -and deep, so that a clear distance 135 is
formed between the noses 128 of the pressing heads 60
25 and the -slots 134. In the closed state of the press.
jaws 58, the pressing surfaces 72 of the pressing heads
60 are aligned with the inner circumferential surface
of the inlet orifice 136 of the smoothing bush 48, so
that the spirally wound recovery tape 24 at the front
30 end of the preform 42 is guided in alignment with this
inlet orifice 136 and consequently maintains its spiral

<

shape.
According to Figure 14, the . smoothing bush 48
. has its largest free cross-section in the region of its
© 35 | inlet orifice 136. The diameter of this inlet orifice’
136 corresponds approximately to the largest clear
cross-section of the press orifice on the exit side 40
of the preforming press 36 in the closed state
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shape of the pressing surface of a press jaw and is therefore provided,
during pressing, only with a | ongitudinal groove _ and a _directly

adj acent longitudinal rib respectively,: duwgng thef5|nultaneousrpre55|ng of
t he | ongi tudi nal groove of the sector adjacent in a- crrcunferentlal L
direction of the preform the fibre nete22at, involved in forming a fin, of

(e L ong! tudi gabochihe Lo Wi SPLoL JFCREL Br, Phakiraaih ggrent o
frém t he out sejectiontiof the preform 42 from the preforming press 36
is ensured. A final-shaping channel 138 narrows
conically from the circular inlet orifice 136 as far as
5 the outlet orifice 140 of the smoothing bush 48. The
conical shape is designed so that the least possible
-ejection force is necessary in order to eject the
preform ‘42 out of the preforming press - -36 into the
smoothing bush 48. : :
10 - It is evident from Figure 14 that there project
" -from the inner wall of the final-shaping channel 138 a
‘numb&r, corresponding to the number of press jaws 58,
‘\ ~. v-of;rin - the present case eight, radial :guide _-rib_s 142,
d the triangular cross-section of which tapers radially
15— inwards " at 144. Two longitudinally.-extending flanks
' .146, 148 of the guide ribs 142 have a concavely shaped
cross-section and correspond approximately exactly to
the clear cross-section of the longitudinal grooves 180
between the longitudinal ribs 64 of the preform 42
20 which are produced by the press jaws 58. Figure 14
shows that the height of the guide ribs 142 increases
sharply from the inlet orifice 136 of- the smoothing
bush 48 as far as an intersection point 150 of two
cones 152, 154 and subsequently' narrows to a -lesser
25 extent up to approximateiy 1 mm in front- of the outlet
') " orifice 140. The final-shaping  channel 138 thus
consists of a double cone 152, 154 and of the
cylindrical outlet orifice 140. For the most effective
possible pressing operation, in addition to the number
30 of press jaws 58, eight concave longitudinal slots 158
of a cross-section in the form of an arc of a circle
are correspondingly provided in the inner wall of the
final-shaping channel 138. The shape of the final-
shaping channel 138 has been determined by tests. The
35 = shape described achieves an ideal course of the
pressing force, and the tampon 20, 28 acquires the best
possible appearance. During the pressing of the preform
42, the gquide ribs 142 ensure its exact axial guidance,
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An

8- obt ai ned, and only a hint of the jongltudrnal
unferentlal surface of the tanpoB3cdn be-seen. Because -t-he tanpon
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*7ib towards the inside of the preformas a result of the
rted between the press die and the fibre materi al

essentially snoot h- cyllndrlcatfsoft surface ofrthertanpon I's
grooeves “closed: on'-

€ press jaws
the best possible way while the preform -42 1is being

pushed through. In order to reduce the wear and to
achieve good sliding properties when the preform 42 is
peing pushed through the smoothing bush 48, the final-
shaping channel 138 of the latter is coated with a

hard-metal layer.
Figures 16 and 17 show the hub 50 which is

fastened by means -of: two fastening claws 160 to the . .

turret disc 52 by fastening means (not shown), such as
screws or the like. An intake orifice 162 is narrowed
slightly conically,--the diameter of the intake orifice .

162 being made slightly. laxrger than the- smallest -bush - -

diameter of the smoothing bush 48. At approximately
mid-length, - the intake orifice 162 merges into a -
cylindrical part 164 which, in turn, corresponds
approximately to the final diameter of the smoothing
bush 48. The hub 50 is provided on the rear side with a
recess 166 which, as shown in Figure 4, is located
opposite the- supporting guide 54 -in the turret disc 52,
the function of which is described below. ;

Figure 18 shows the hollow mandrel 56 which is.

provided, at its inlet end, with an annular flange 168,
from which centring batons 170 extend at intervals over
the circumference of the hollow mandrel 56 on a length
which corresponds at most to the thickness of the
turret disc 52 in Figure 4. Provided at the lower end
of the annular flange 168 is a centriﬁg extension 172
which engages into a radial centring slot 174 on the
rear side of the hub 50. This ensures that the hollow
mandrel 56 can be inserted, with an orifice 176 sloping
dbliquely downwards, into the turret disc 52 only in
the position shown in Figure 18. The hollow mandrel 56
preferably consists of plastic, but if appropriate it
can also be made of steel.

With the apparatus described, the process for
producing the digital tampon 20 or 28 in Figures 1 and
2 according to the_;nvention is carried out as follows:
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ice the prepressed tanpon or preformwhich is subsequently

& approxi mately circul ar-cylindrical final Cross-section

i shed tanpon merely by gentleréhnothiné, the centtral fibre core
s exactly as possible relativeito the Fengitudinal nid-axis of-

so that a high buckling st+engt-h i s ensured. At t-he-sane tine,

of the fi i ' i : - : :
So_ibgt, Lhn SEBPECbOIAYnEYIAnSRAFRLGNARGEL T (4 B e, O
“in a way known per se, by winding up a length portion,
provided with a recovery tape 24, of a nonwoyen web of
tangled natural fibres, in such a way that the recovery
tape 24 bears in the form of a spiral against one end
of the wound blank. Thereupon, this wound blank is
pushed coaxially into the opened preforming press 36 by
means of the centre sleeve 44, the flat end face of the
-.wound blank ' provided with the recovery tape -24 -being
located at the front in the feed direction.
subsequently, as shown in Figure 5, narrow rib-shaped.
or strip-shaped sectors of the circumferential surface
-- of the wound blank, which are parallel relative -to the
press axis A and which are separated from one another
15 by equal tcircumferential angles, "are pressed radially
relative ' to the press axis A as a result of the
synchronous concentric closing movement oOf the press
jaws 58, and the longitudinal grooves 180 are formed.
Simultaneously, by means of the pressing
20 shoulders 74 of the same press jaws 38, which are -
located respectively on that side of the associated
pressing head 60 directed in the anti-clockwise
direction according to Figure 7, larger portions of the
same sectors of the circumferential surface of the
. 25 wound blank are subjected to a pressing force to form
l!!) the longitudinal ribs 64. Consequently, the preform 42
is obtained in ‘one work cycle of the press jaws 58
moving Jjointly into the closed position. During the
forming "of the longitudinal grooves 180, the central
30 fibre core 62 of approximately circular cross-section
and of high compaction and buckling strength is
produced, whilst the longitudinal ribs 64 extend
radially outwards laterally-of the longitudinal grooves
180 and have an increasingly softer fibre structure
35 . with coarser capillarity towards the outside.
It is essentially in this pressing operation
that the lateral flanks 78 of each pressing head 60
take up in the direction of the press axis that fibre

This Sheet Has Been Replaced

AT

THIS SHEET HAS BEEN
L REPLACED
TR




Consequent |y, a | arger quantity of less conpacted fibre material is
avai |l abl e and can be activated imediately by fluid comng into contact
with it. Wen wetted with fluid, the tanpon.endeavours to expand-to the -

original, circular-cylindrical cross- secticon of therygund.blank,~and - - -
therefore the risk of a | eakage is redpsed. The . ower conpaction of the-
fibre

material 84 which tends to penetrate into the
interspace X between a sliding face 80 and a supporting
face 82 of two adjacent press jaws 58 respectively, so
that a completely smooth soft surface is formed on the
5 outside of the longitudinal ribs 64. This effect can be
influenced by a specific surface nature of the said
lateral flank 78 of each pressing head 60 and by the
choice of the acute radially outward-opening angle
which the said lateral flank 78 forms in each case with
10 the longitudinal mid-axis M of the particular press

jaw. ;
: After the preform 42 has been pressed, 'a
‘-) counter-ram --(not shown) is moved through the hollow -
T mandrel 56, the hub 50 and the smoothing bush 48

15 coaxially up against the end of the preform 42 at the
front in the run-through direction, in the preforming
"press 42, after the latter has been ventilated
slightly. At the same time, the ram 46 is moved up
against the end of the preform 42 at the rear in the
20 run-through direction. The two rams thereby exert an

oppositely directed axial pressure on the preform 42
which is consequently provided with the round dome 33
for the introduction end 32 of the tampon 20; 28 and
with the finger recess 26 for the recovery end 22; 30

25 of the tampon. During this relatively slight axial
'.!) pressing, the preform 42 is transferred into the hollow
. mandrel 56 by means of the two rams. The noses 124 and

128 of the press jaws 58 ensure that the recovery tape

24 attached spirally to the front end of the preform 42
30 maintains its position perfectly during the transfer
' into the sﬁoothihg bush 48.

) . At the same time, only the soft longitudinal
ribs 64 of the preform 42 are exposed, in the smoothing
bush 48(, to a weak, uniform pressure concentric

35 . relative to the longitudinal mid-axis of the preform 42
and are smoothed, along with exact longitudinal
guidance, to the essentially smooth-cylindrical f£inal
shape of the tampon 20 or 28 according to Figure 1 or
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material in the region of the recovery end of the tanpon also contributes
to-this, even though the main purpose of this |ower conpaction is ainmed at
meking it easier for the user to grasp the recovery :tape and- at-shaping a
finger recess in the recovery end of the tanmpon. Thiss-al so appl | es when a -
finger recess is already shaped in the regovery end of t he tarrpon as a -
result of axial pressing. Since the front end face of each press jaw '
consi sts respext ithet yEdbrensyromeupeebeing Bbabidndedn|(Fignaeptdssithe

shoul der whi Chd S ger capillarity of the fibre material 84 located
outside the fibre core 62 is maintained in the finished
tampon 20; 28. The smoothing effect is preferably
5 reinforced by a heating of the preform 42 by means of
the :smoothing bush 48 equipped with heating elements.

o The synchronous closing movement of the press
jaws 58 to the final diameter of the fibre core 62 of
the tampon 20, 28 is essential, because, with a smaller

10 - cju_'antity of fibre material, a high buckling strength
and a uniform expansion of the tampon when wetted with
fluid are guaranteed. In particular;, the design

'__ according to the invention of the press jaws 58,

J together with the eccentric arrangement of the pressing
15 shoulder 74 on only one side of the pressing head of
each press jaw 58, ‘ensures that at least the fibre
material located in the region of the recovery end 22

or 30 of the tampon 20 or 28 has -an overall lower
compaction than the remaining fibre material of the

20 tampon. Consequently, the recovery tape 24 of the
tampon 20 or 28 is embedded into the less compacted
fibre material of the recovery end 22 or 30 of the
tampon 20, 28 and can more easily be detached by hand

from this fibre composite, with a finger recess 26

25  thereby being formed or widened. In addition, a higher

') speed of .expansion of the fibre material, which
counteracts a leakage shortly after starting to use the
tampon, is achieved in the region of the recovery end
of the tampon.

30 In the above-described process for producing
the tampon 20, 26, it is also possible, if appropriate,
to bring about the lower compression of the fibre
material at the recovery end by means of the pressing
surface 126, offset in a step-like manner, of the

" 35° pressing heads 60 in Figure 11. Moreover, it would be
.possible, if appropriate, to press the longitudinal
grooves of the preform 42, starting at its front or
introduction end, over its entire length to an
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itself always arranged only on a lateral flank of the associated pressing
head | ocated in a circunferential direction of the press axis, any fin
formation on the surface of the preformor_of- the finished tampon is .. .
avoi ded. Advant ageous devel opnents of the invent i on are contarred’in the = .
subcl aims. The invention is explained in gpre detai| bel ow with.fefererce :
to'the diagranmatic draw ng of exenplary enbodi ment's of a tanpon and of an-
apparatus for increasingly lesser extent in the direction of the

recovery end.
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producing this; in the drawing: Figure 1 shows a diagrammtic view of a

tanpon according to the invention; Figure 2 shows a diagrammatic view of a
further enbodi nent of a tanpon accordlng to the invention; Figw-e 3 shews a
di'agrammatic view of the use of a digital "tampon in- Flgure 1-or 2; Flgure 4

shows an apparatus for producing the tanpgns accordlng to Flgure 1 or 2in
a1 ongi tudi nal section ;

List of reference symbols

20  Tampon
22 Rear or recovery end
5 24 Recovery tape
26 Finger recess
28 Digital tampon
30 Recovery end
32 Front end
10 33 Round dome
34 Index finger
36 Preforming press
‘ ..~ .38 Entry side (press)
! 40 Exit side (press)
15 42 Preform

44 Centre sleeve
46 "Ram
48 Smoothing bush
50 Hub

20 52 Turret disc-
54 Supporting guide
56 Hollow mandrel
58 Press jaws
60 Pressing heads

25 62 Fibre core

.) 64 Longitudinal ribs (tampon)
o 66 Fastening foot

68 T-profile
70 Vertical T-leg

30 72 . Pressing surface
74 Pressing shoulder

76 Lateral flank
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'35 82 Supporting face
84 . Fibre material
86 Supporting ribs
88 Guide baton
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Figure 5 shows a section through a pressed tanpon preformalong the |ine
V-V in Figure 4; Figure 6 shows a cross-section through a ready- pressed
tanmpon along the line VI-VI in Figure 4; F|gure 7. 'shbws a viéw-o6f-the eX|t

side of a preform ng press for t he . preforn1 fmnth closed
asymmetric press jaws; - 29 « . AR
80 Guide baton
92 Pressing-shoulder portion
94 Shoulder edge
96 Cutout
5 98 Obtuse angle point
. 100 Face
102 Horizontal T-profile bar
104
106 Pressing-head side
10 108 End of pressing shoulder
110 Fastening bore
. 112 Fastening bore
'.‘ 114 Rear edge .
- 116 Bore
15 118 Borxre in guide baton
. 120 Bore in guide baton
122 Helical tension pin
124 End of pressing surface 72
126 Clearance
20 128 ©Nose of pressing surface 72
130 Bevel .
132 Fastening disc
134 Radial slots (circular disc)
135 Clear distance
25 136 1Inlet orifice
') 138 Final-shaping channel
140 Outlet orifice -
142 Guide ribs e
144 Tip of guide ribs is Sheet Has Been Replaced

Y e e T

150 Intersection point

152 Cone
154 Cone
" 35 | 156

158 Iongitudinal slots (guide bush)
160 Fastening claws
162 1Intake orifice (hub)

]
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Figure 8 shows a top view of two press jaws of the preformng press in

Figure 7 | ocated next to one anot her, I n a partially cut - away,
enl~arged representation; Figure 9 shows a.view of .a plurality .of " press jaws
in the closed state, which illustrates the 1nfluence:of . an interspace on . .

one side of each press jaw on the fibre-n@eerial of-the pref.orm’.Figure.10 :

shows a side view of a press jawin the direction of the arrow X in Figure
8 and its 164 Cylindrical part

166 Recess
168 Annular flange
170 Centring batons
5 172 Centring extension
174 Centring slot
176 Orifice
178 |
‘180 - Longitudinal grooves
10 182 Circumferential surface (tampon)

Press axis _
© Longitudinal mid-axis (press jaw) --
Sector
15 Parting plane
' Press-core diameter
. Interspace
Press-jaw distance

Smallest diameter (press orifice)

S R

20
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fastening to fasteni-ng arnms of the preformng press; Figure 11 shows an
enl arged sid l jaw having a pressing blade for producing the
t anpon in Fi 3mumﬂlﬂ IL”"ﬂml shows an enl arded si-de-vi ew of "a fress Ja’w
having a pressing héad"fot producing the tampon in Frgure 2; Fi gure 13 .7 ..
shaws a view of a snoothing bush; Figure 23 shows a | ongi t udi-nal: . .

m d- secti on of tatl]:een%n%(ithl ng bush along the line XIV-XIV in Fi gure 13;

1. Digital tampon for feminine hygiene, with a
recovery tape (24) at its recovery end (22; 30), the
5 tampon (20; 28) being formed from an approximately
cylindrical blank, shaped by winding up a length of
continuous fibre web, narrow strip-shaped portions of
the circumferential surface of the wound blank arranged

at equal angular--distances from one another being._ -
10 pressed radially relative to the longitudinal mid-axis
of the latter to produce a preform (42) which, as seen
. in cross-section, consists of an approximately circular
.-‘ ) fibre core (62) »of high compaction.. and. .buckling. .
- strength and of longitudinal ribs (64) of softer fibre
15 structure with coarser capillarity, which extend
radially outwards from the fibre core (62) and which
are separated from one another by outwardly open
"longitudinal grooves (180), and thereafter only the
soft longitudinal ribs (64) of the preform (42) being
20 exposed to-a weak, uniform pressure radial relative to
the longitudinal mid-axis of the preform (42), in such
a way that the outer ends of the longitudinal ribs (64)
form a soft, essentially smooth-cylindrical surface
(182) of smaller diameter corresponding to the final
25 shape of the finished tampon (20; 28), with the coarser
‘) : capillary structure being main'tained, characterised in
that the preform (42), before being pressed ‘to the
final shapé of the tampon (20; 28}, is shaped as a
result of the separate, but simultaneous radial
30 pressing of directly adjacent sectors (S) of its entire
circumferential surface to form a longitudinal groove
(180) and a longitudinal rib (64) respectively on each
sector (S) of the circumferential surface (182) of the
preform (42), the longitudinal groove " (180) and the
35 longitudinal rib (64) assigned to each 'sector (S) of
the circumferential surface (182) being respectively
arranged in succession in the same " order in a
ci,rcumfere_ntial direction of the preform (42), and the
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Figure 15 shows a di agrammtic view of the snoothing bush according to

Figures 13 anqmuﬂlutlmﬂlmm overy tape and sonme pressing heads; Figure
16 'shows an el hub; Fi gure .17 shows.| ongi t.udi nar . LTl
ni d-section of the hdb i'n Eigure 16 along thé line XVI1-XVI1,:and" Fi gure :18.
shows an el evation view of a hollow mandrg2.~Figures I and 2-fl-lustrate two

enbodi nents of _a digital tampon 20: 28 according to the inventi.on for
longi udgnal ggooves (180) bef%ggpresseg radially to a

’ ' lesser extent, at least in the region of its recovery
end (22).
2. Tampon according to Claim 1, characterised in

5 that, by means of axial pressing, the recovery end (22)
of the tampon (20; 28) is provided with a finger recess
{(26), and the introductic_nn end (32) of the latter is
provided with a round dome.

3. "~ 'Tampon according to Claim 1, characterised in

10 that the approximately circular diameter of the highly
compacted fibre core (62) amounts to 5 mm.

4, Tampon according to Claim 1 or 2, characterised

least partially by a fluid;permeable sheathing.

15 5. - Process for producing a digital tampon
according to one of Claims 1 to 4, in which the
essentially cylindrical blank is formed by winding up a
length of continuous .random fibre web, narrow strip-
shaped portions of the circumferential surface of the

20 wound blank arranged at equal circumferential angles
from one another be.i:ng pressed to produce a preform
(42) which, as seen in cross-section, consists of a
central. fibre core (62) of high compaction and buckling
strength and of longitudinal ribs (64) of softer fibre

25 structure and coarser capillary structure, which extend

') radially outwards from- the fibre core (62) and which
are 'separated- from one another by outwardly open
longitudinal grooves (180), and the soft longitudinal
ribs (64) of the preform (42) being exposed to a weak,

30 uniform pressure which is radial relative to the
Zgongitudinal mid-axis of the preform (42), in such a
way that the outer ends of the longitudinal ribs (64)
form a soft, essentially smooth-cylindrical surface
(182) of smaller diameter corresponding to the final

35, shape of the tampon (20; 28), with the coarser
capillary structure being maintained, characterised in
that a plurality of identical, directly adjacent

sectors (S) of the entire circumferential surface of
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fem ni ne hygien overy tape 24 at its recovery end 22; 30. The

t anpons 20; ZE!E&E g‘i‘g E@lum a web-shaped rectangul ar | ength portion (not

shown) of an eneous contknuous web of randdm. Idi.d natur al

fibres, such as cotton and/or viscose staple  fibres. This-liength.portiomis .

rol-led up on itself to forman approximat 83y ~cylindrical wound Bl.ank. ..-

Nar'r ow StrlQShaV?ound pian IOar.]rse sepfaratecﬂ but at the same time

) pressed, in one operation to the final shape of -the

preform (42) which is approximately round in cross-
section, as a result of the pressing each sector (S)

5 being provided, only on a narrow strip-shaped portion,
with a longitudinal groove (180) forming the central
fibre core and, only on a portion which is adjacent in
a specific circumferential direction of the wound blank
and which ‘extends over a larger circumferential angle,

10 with a longitudinal rib (64), and, at least in the
region of ‘the end provided with the recovery -tape (24),
the fibre material on~ the narrow circumferential.

-\ ' ~portions “of the Wwound-blank being subjected -to-a lower - :
: radial pressing force than the remaining fibre
15 material.
6. Process according to Claim 5, characterised.in
that the wound blank is pressed to the final shape of
the preform (425 at room temperature.
7. Process according to Claim 5, characterised in

20 ° that the circumferential surface of the preform (42) is

heated during the concentr:.c pressing to the final
shape of the tampon (20; 28).

8. Process according to Claim 5, characterised. in
that the recovery end of the tampon (26; 28) is

. . 25 provided with a finger recess (26).

_‘) 9. Process according to Claim 5, characterised in
that the introduction end (32) of the tampon (20; 28)
is shaped in the manner of a spherical cup.

10. Process according to Claim 5, characterised by

30 the use of a fibre web, in which that outer face which
is located on the outside during the production of the
wound blank is formed at least partially by a fluid-
permeable water-repellent layer which is fastened at
least partially to the fibre web.

35 11. Process according to Claim 5, characterised in
that the wound blank is introduced into a preforming
press (36) first with its recovery end (30) having the
recovery tape (24). -
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-11- circunferenti-al--surface: gh‘t hi s wound bl ank arranged at equal angul ar

di stances from “ﬁ“ﬂlﬂﬂhﬁ kessed radially relative to the

| ongi t udi nal Sﬂml er to produce a preform42.in F-gqures-4 .
and 5 which, 'as* séden" il cross- section; rconsists:,.of  an apprOX| mat ely
circular fi bre core 62 (Figure 5) of hi g.h3qorq)act|on and buckl I ng strengrth

and of longitudinal ribs 64 of softer fibre structure wth coarser
Process according to Claim 5, characterised in

’ that "the preform (42) is moved during the pressing to
the final shape of the tampon (20; 28).
13. Process according to one of Claims 5 to 12,

5 characterised in that the preform (42) is heated during
the pressing to the final shape of the tampon (20; 28).
14. Apparatus for producing a digital tampon
according to one of -Claims 1 to 4 and for carrying out
---the - process according to one of .Claims 5 to 13,
10 consisting of a preforming press (36). for pressing a
preform, with press jaws (58) which are arranged in a
plane perpendicular to ‘the press axis and are movable

—:) : radially relative ‘to.the press axis and .-which, -in their .
e closed position, are supported relative to one another
15 on' their mutually opposite longitudinal sides, in the
closed state of the press Jjaws (58) the end faces of
the latter forming an essentially cylindrical, stepped
pressing surface, and with a stationary die (48) .which
follows the preforming press (36) coaxially relative to
20 the press axis and the inlet orifice (136) of which is
dimensioned according to the diameter of the orifice of
‘the preforming press (36) in the closed state of its
press Jjaws (58) and the outlet orifice (140) of which
is dimensioned according to the final cross-section of
25 the tampon (20; 28), characterised in that all the
‘) press Jjaws (58) have identical dimensions and: are

arranged so as to be movable concentrically relative to .
the press axis synchronously between their closed
position and open position, each press jaw (58) being
30 provided with only one pressing head (60) directed
radially relative to the press axis and with only one
ﬁfessing shoulder (74) which is provided, eccentrically
to the pressing head (60), only on a specific lateral
flank of the latter which is respectively directed in
35 the same circumferential direction about the press
axis, each pressing shoulder (74) being offset outwards
radially relative to the press axis in relation to the

end pressing surface of the_ pressing head (60) and
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capillarity, which extend radially outwards fromthe fibre core 62, the

| ongi t udi nal parated from one another by outwardly open
| ongi t udi nalllwmmgglmﬁwaiﬂy t he soft Iongrtudlnral ri bs 64 of. “fhe preform
42 have been expos uni f orm pressure which is radL al ~fel at.i. ve

to-the longitudinal md-axis of the pre+035n-42 I’I’T 'such a way t-hat the . :

outer ends of the.lon &udlnal ri bs .64 for senti al
cylindrical su ?5%%9182 EEEGErBrGFS&PgsﬁEFiéF%mahﬁ& TR %ﬁ |h§a$o t he
firal shape of (60, f andshda ttheparlosed state of the press jaws (58},
the radial distance between the pressing surfaces (72)
formed by the pressing heads (60) and the press axis
5 being made greater at least in the region of the exit
side (40) of the press orifice than on its entry side
(38).
15. - Apparatus according to Claim 14, characterised
in that the radial distance between the pressing
10 surfaces (72) formed by the pressing heads (60) and the
press 'axis is -increasingly greater in the direction of
_ the exit side (40) of the press orifice. .
l..)"' Teit 16l - Apparatus according to Claim 14, characterised
C 7 in that the radial distance between the pressing
15 - surfaces (72) assigned to the pressing heads (60) and
the press axis is increased in a step-like manner in
the region of the exit side (40) of the.press orifice.
17. Apparatus according to Claim 14, characterised
in that the smallest diameter of the press orifice
20 formed by the narrow pressing surfaces (72) of the
pressing heads (60) in the closed state of the press
Jjaws (58) amounts to approximately 5 mm. '
1s8. Apparatug according to Claim' 14, characterised
in that the longitudinal side of each press jaw (58)
. 25 - respectively limiting the pressing shoulder (74) forms
l'p) ~a supporting face (82) which is respectively supported
- on a sliding face (80) formed b? the longitudinal side
limiting the pressing head (60) of the adjacent press
jaw (58), parts of the supporting face (82) and sliding
30 face (80) 1limiting an interspace (X) which extends
radially relative to the press axis and which is open
in the direction of the latter and is closed at its end
facing away from the press axis, in the closed state of
. the preforming press (36).
35 | 19. Apparatus according to Claim 14, characterised
in that the supporting faces (82) are provided, on the
side of the press jaws {58) located in a
circumferential direction of the press axis, with
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20; 28, W|th t Zl'“‘ ary structure being maintained. According to
the i nvention, l‘lgmﬂm \mw bef ore bei ng pressed to the final shape of
t

he tanpon 20 ti s"shapet as a resulit- ef the: se.!parate,r but 7. e
si nmul t aneous rad| al pressing of directly -‘adjacent 'sect'ors S of its .enti.l€,
circunferential surface 182 to form a |engbtdi nal ngroove 180" ahd-a ..°

| ongi tudinal rib 64 respectively on each sector EL ci rcunferenti al
surface 182. AFuPReTEinRg £ike, (8£0h Wiidhe Jr’bn’@]i‘?uﬁ Rgpd state of the
preforming press (36), bear -against the opposite

sliding face (80) of the adjacent press jaw (58) and
which form the radial and closed end, the outer in
5 relation to the press axis, of the interspace (X)
between the adjacent press Jjaws (58) in the closed
state of the latter.
20. Apparatus according to Claim 19, characterised
in that the supporting ribs (86) are directed -
10 approximately parallel to the press axis. .
21. -  Apparatus according to one of Claims 14 to 20,

. characterised in that lateral flanks (76, 78) of the
.) pressing “head (60) of each press jaw (58) 'converge
B slightly in the direction of the narrow pressing
15 surface (22) at the radially inner end of each pressing

head (60). o )
22. - Apparatus according to one of Claims 14 to 21,

characterised in that the preforming press (36)
consists of eight press jaws (58).

20 23. " Apparatus according Claim 14, characterised in
that the stationary die is a ‘smoothing bush (48), the
continuous final-shaping channel (138) of which is
shaped partially conically and the clear final cross-
section of which corresponds approximately to the final

. 25 cross—-section of the finished tampon (20; 28).

‘) 24. Apparatus according to Claim 23, characterised
in that the largest clear cross-section of the inlet
orifice (136) of ‘the smoothing bush (48) located
coaxially opposite the exit side (40) of the preforming

30 press (36) is defined by the cross-section of the press
orifice on the exit side (40) of the latter, with the
piess jaws (58) closed.

25, Apparatus according to Claim 23 or 24,
characterised in that there are arranged on the inside
" 35 ~ of the smoothing bush (48) guide ribs (142), the number
of which corresponds to that of the press jaws (58) of
the preforming press (36) and which assume the same

angular position relative to the press axis as the

This Sheet Has Been Replaced - THIS SHEET HAS BEET’




e
e

————————

grooves 180 mmﬁngi tudinal ribs 64, which are assigned
respectivel ya\gﬁmﬁmm“‘ ectors S (Figure 5) of the

ci rcunferenti surfade ®%of* the preform 42, are.arranged J'ri.sUccession jn
the.same order, as seen in the circunferential directibn of the preform42,: .
The fibre material of the preform42 is—pBdsged radially to.a'l.dsser extent:

in the region of the recaoveyy ; 22; 30. By neans of axial pressing, the
recovery end o Presg s ?ﬁ@‘{%r‘p%r(? 20 or 28, respectively, is provided with
a finger reces®2626, andpparatus according to one of Claims 23 to 25,

characterised in that the pressing heads (60) of each
press jaw (58) project, with their end (124) located on
5 the exit side (49) of the preforming press (36), beyond
the corresponding end (128) of the associated pressing
shoulder (74) of the same press jaw (58), and in that
there is - located opposite the exit side (40) of the
preforming press (36) a xround fastening disc (132)
10 which surrounds the inlet orifice (136) of the
smoothing bush (48) and belongs to the latter and of
which the front side perpendicular to the main axis of
’) the apparatus is provided with slots (134): which are
L radial relative to the main axis of the apparatus and
15 into which the said ends (124) of the pressing heads
'~ (60) engage, but are arranged at a distance from the

walls of the slots (134). .
27. Apparatus according to one of Claims 14 to 26,.
.characterised in that there is arranged behind the
20 outlet orifice (140) of the smoothing bush (48) a
turret disc (52), to which a cylindrical hollow mandrel
(56) for transferring the tampon (20; 28) to a

~ packaging station is fastened coaxially.
28.- Apparatus accofding to Claim 27, characterised
25 in that the clear cross-section of fhe hollow mandrel
') (56) is matched to the smallest clear cross-section of

' the smoothing bush (48).

29.° Apparatus according to Claim 27 or 28,
characterised in that the hollow mandrel (56) consists

30 of plastiec.

30. Aéparatus according to Claim 28 or 29,
characterised in that the hollow mandrel (56) consists
of metal.

31. Apparatus according to Claim 14, characterised

35 in that the preforming press (36) is preceded coaxially
movably by a centre sleeve (44), the diameter of which
is made smaller than the press orifice in the open

position of the press jaws (58) and which serves to
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-12- a front or—ntroductionend 32 of the tanpon 20; 28 is provided with a
round donme 33. Jmuﬁ“mmml rm of the digital tanpon 20 illustrated in
Fi-gure 1, the r d 22 is:widened.in:di amet.er.by . L
approxi matel y 0. 2* nth over "an®axi al Iength of! apprOX|,n’ater 8.mm. "The- J‘Jbre .
mat eri al 38 = . el . X
introduce a wound tampon blank into the preforming
press (36), and in that there is mounted in the centre
sleeve (44) so as to be displaceable to and fro
coaxially a ram (46), the diameter of which is smaller
5 than the press orifice in the closed position of the
press jaws (58) and which is provided for ejecting the
preform (42) out of the preforming press (36) through
~the smoothing bush (48) into the hollow mandrel (56).

N
S
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of the tanmpon 20; 28 therefore has a | ower density in the region of the
recovery end 22 of the tanpon 20 as a result of the |esser pressing. The E
recovery tape 24 is laid spirally againgt the finger recess 26" The second
enpbodi nent of the digital tanpon 28 shownrin Flgure 21is mndened Qonlgally

and conpacted to an increasingly |ess fept aver a lengtlhr of..
approximately 15 nmin the direction %’s—gﬁ_recovery end 30. Both di g| tal

tampons 20; 28 have an essentially snmooth circular- cylindrical surface
whi ch feels agreeab'YASQiigital tampon (20) for <£feminine hygiene,

having a round dome (33) and a recovery tape (24),
5 consists of a blank which is shaped by winding up a
length of continuous random fibre web and which is
pressed to produce a preform having a f£fibre core,
longitudinal xribs and longitudinal grooves. The
) longitudinal ribs are pressed weakly to the final shape
10 of the tampbn (20; 28). The preform, before being
pressed to the final shape of the tampon (20), is
shaped as a Iésult of the separate, but simultaneous
radial pressing of directly adjacent sectors of -its
-') - entire circumferential surface to form a longitudinal
15 groove and a longitudinal xib respectively on each
sector of the circumferential surface. The longitudinal
groove and longitudinal rib assigned to each sector of
the ' circumferential surface (182), are arranged
respectively in succession in the same order in the’
20 circumferential direction of the preform. The fibre
material is pressed radially to a lesser extent in the
region of the end (22) provided with the recovery tape
(24). The invention also relates to a process and an

apparatus for producing the tampon.

25
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According to Figures 5 and 6, the highly conpacted fibre core 62 of the
digital tanpons 20; 28 has a circular cross-section of only approxinmately 5
mmwith a | ower weight of fibre material7uséd and’ with the ‘necgessary, -, ¢
buckl i ng strength being maintained, a high rfate ' ahd .dégrée ,."of *._ <

expansi on,
retention,

al ong

wth a correspoqgéﬂy

bei ng achi eved. The tanpons

c~r ot

-y high fluid dbsor.bency and
28 are preferably surrounded by

a fl ui d-perneabl e sheathing (not shown) which covers

-,
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the ci-rcunferential surface of the approximately cylindrical tanpons
20 and 28 at least partially in each case. This sheathing expediently .
consi sts of a nonwoven material, the fibres./of whieh have a

hydr ophobi c finish. The sheath of a material ‘of this klnd makes |trea5|er:
to introduce the tanpons 20 and 28 into the bg?y cavity and preveﬂtsrthe -
fibre fluff from bei ng detached when the tanpth Q .
extracted fromthe body cavity. The sheath, as an integral part of the
portion of nonwoven web, .

_—_

'*\R
.—_

'Hus Sheet
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s being introduced i.nto or- "’



preferably al ready surrounds t he circunferential surface of the

wound tanpon bl ark conpletely or even -13- only partially, in such a way

that a length portion of the tanpon |ocated in thegregion of. t1e front, or

i ntroduction end is exposed. This ensures-that, despite thhe:sheathing,: the

" tanmpon can expand in an uni npeded _ : ‘ : T
3/10

FIG. 4
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manner when fluid cones into contact with it. If appropriate, however, the
wound bl ank or even the ready-pressed tanpon can also be provided at its

recovery end with a sheathing which is wrappgd rqund the circunference-of.
the blank or the tanmpon fromthis end. The‘use offa:heat;sealpBLe sheat hi-ng
material, which, if appropriate, contains partially heat-sealapble fibres, -’
such as, for exanple, so-called bi defdBnent fibres, nakes it possible,’
in exactly the same way as natural adhesives, such as starch, to achieve a

— FlG. 7
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sufficient fastening of the sheath to the fibre material of the

bl ank or tanpon. Figure 3 illustrates the use of a tanpon 20 or 28
according to Figure 1 or 2, the part of a pack (not:rshown) ~surroundi g . the
recovery end 22 or 30 of the tanpon 20 or -28 being yrenoved first: The tip
of. an index finger 34 is thereafter inserted into the finger-recess 26 at -
the recovery end 22 or 30 of the ta 20.or 28, and subsequently the
rest of the packaging material is renoved, before the tanpon 20, 28 is

®

>

———

——————
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I ntroduced into the body cavity. The recovery end 22, 30 of the tanpon 20,
28, said recovery end being conpacted to a Iesser extent gccording. to
the invention, nmakes it easier to shape’the flngerrrecesg 26 and i nsert the
i'ndex finger 34 into the finger recess 26 of t he: tanpon 20, 280 The softer
nature of the fibre material at the reﬁgy 6y end 22,30 of ‘the tanpon 20,"

28 gives the user a nore congenial feel g Furthernnre, a nore rapid
expansion of the recovery end 22, 30 of the tampon 20, 28 is achieved, w.th
t he

96~ 100
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FIG. 9 60 7
~~—] ]
.88~ ~—90
66
P $

R R R S

me~L T ( e xi}
)
. 116
- 106~ [ >8
108
) 1
( § 3
U T2 60

This Sheet Has Been Replaced F I G . 1 O _ LT

(1 - S |

REPLACED




't that the risk of a | eakage shortly after the tampon 20, 28 has been
rted into the body cavity is reduced. Figure 4 illustrates_an apparatus

ey ~ produci ng a digital tanpon 20 or 28 accordl nrg to Frgures 4 and 2. It

gGnsists of a preformng press 36 havi ng an entry S’I'de 38- and an’ eX|t side
Q and serves for pressing the 7/10
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preform 42 located in the preforming press. The preformng press

36 is equipped with press jaws 58 which are arranged, in a plane
perpendicular to the press axis A and dre cfrovabl e fadlalky felatlve to the
press axis A and which, in their closed pdsltlon are supported relatlve to
one another on their nutually opp05|teébgqgrtud|nal sides. In-the closed
st.ate of the press jaws 58, the end fa f the latter forman essentially
cylindrical, stepped pressing surface, by nmeans of which one of a plurality
of. directly adjacent
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sectors S of the entire circunferential surface of a wound blank is | oaded
respectively for the purpose of pressing a |ongitudi nal groove 180 and a
directly adjacent longitudinal rib 64 (Fiigute 5).."The apparat.us”conpri ses,
fufther, a die which is designed as a heatab1e snDoUhing.bUsH 48." Thi's 7.
smoot hi ng bush 48 is arranged coaxially r |ve to the press axi-s A of "the
preformng press 36 and is provided withan |nIet orifice 136, the dianeter

of which corresponds approximately to the exit orifice of the

XIV}<_—
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preform ng press 36 in.the closed.state of

Its press jaws 58. An outl et

orifice 140 of the snoothing bush 48 is dinensioned according to the final
cross-section of the finished tanpon 20, ©28,” The .preéform ng press 36 it.
preceded by a centre sleeve 44 having a ram46. The‘centre slieevé 44 is:

arranged so as to be novable to and fro ¢oaxially relative to the axis of

the preformng press 36 and serves for1Q/

into the opened preform ng press 36,

— XV

v

160

160

40i ng a respective wound bl ank

t he end of the wound bl ank
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proovided with the recovery tapé 24 being at the front in the pushl ng-
direction. The ram46 is nounted in the centre sleeve 44 so as to be
di-spl aceable to and fro axially relative to the latter and serves for

pushi ng out the preform42 in the preform’_n? press 36. As a rule, the
front end face of the ram46 is provided wi{h a recesg—kmowr g)
t heref ore not ~shown, REPL élEMﬁﬁ[r éﬁEE?
o 2 7 JAN 1997
5

Tampon, especially for feminine hygiene, and process
and apparatus for producing it

10 The invention relates to a digital tampon for
feminine hygiene, with a recovery tape at its recovery
end, the tampon being formed from an approximately
cylindrical blank, shaped by winding up a length of
continuous fibre web, and narrow strip-shaped portions

15 of the circumferential surface of the wound blank
arranged at equal angular distances from one another
being pressed radially relative to the 1longitudinal
mid-axis of the latter to produce a preform which, as
seen in cross-section, consists of an approximately

20 circular fibre core of high compaction and buckling
strength and of longitudinal ribs of softer £fibre
structure with coarser capillarity, which extend
radiélly ocutwards from the £fibre core and which are
separated from one another by outwardly open

25 longitudinal grooves, and that [sic] only the soft
longitudinal ribs of the preform were [sic] exposed to
a weak, uniform pressure radial relative to the
longitudinal mid-axis of the preform, in such a way
that the outer ends of the longitudinal ribs form a

30 soft, essentially smooth- cylindrical surface of
smaller diameter corresponding to the final shape of
the finished tampon, with the coarser capillary
structure being maintained.

Tampons of this generic type are known £from

35 DE 3,934,153 C2. They are, as a rule, packaged
individually and are introduced into the body cavity by
hand, without an introduction aid. In the proper
position or even in any position, the recovery tape
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V\/mch resenbl es a S i and by nmeans of which the r" i d
cap and by C AEPLAGHENT, Bt

case, there |s | i kewi se known way a count
which is rmved rear end of the preform4
said ram 46 is noved up aga| nst the front end of the prgfdim 42. The end

of the prefor cot as ee fn the manner of the round
r-Iram_ not shown)

face of this eounter-ramis curved in the-nhinner of a sgherical cup. Sincg

at 2HeJANMOA7 \Whén

D

an opposite axi al ressing force is exerted b he
42 Wﬁgn t he beaF.)rs against the recovery eyncf of W?le tampon or

been pressed into- this. After the individual pack has

as

been opened, therefore, the recovery tape first has to
be detached from the recovery end of the tampon, before

5 the digital tampon can be introduced. This detachment
of the recovery tape from the recovery end of the
tampon becomes a troublesome manipulation when the
recovery tape is anchored to a greater or lesser depth
or firmly in the pressed fibre composite of the tampon

10 during its production. There is provided for producing
this tampon a so-called progressive press, in which two
different groups of press Jjaws press the tampon in
succession to produce a preform, before the latter is
subsequently brought to the final shape of the finished

15 tampon in a die. This progressive pressing causes an
expansion of the tampon which is similar to the shape
of a quadrangle and as a result of which it is not
always possible to prevent some risk of leakage when
the tampon is employed. The tampon necessitates the use

20 of a relatively large amount of material, by means of
which a high stability or buckling strength of the
tampon desired for digital tampons is achieved.
However, this advantage is afforded at the expense of a
lower activatability of the fibre material, compacted

25 in the axial fibre core of the tampon, by fluid coming
into contact with this fibre material, thus
contributing, in conjunction with a heating of the
fibre material during the pressing of the latter, to an
impairment of the absorbency and speed of absorption.

30 Once the recovery tape has been detached from
the recovery end of the tampon before the introduction
of the latter, the tampon, after being inserted into
the body cavity, is introduced into the body cavity
completely by means of a finger by the exertion of

35 pressure on the recovery end of the tampon. This
complete introduction of the tampon can also present
difficulties, because a finger can slip off from the
recovery end of the tampon as a result of deficient
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latter is being ejected fromthe preform ng press 36, the F“hnér”ﬁegés E56
serving the purpose described above, is fornmed in the redr end of .the
preform 42 by the counter-ram The preformng press 36 wijth e2 ghyANress
jaws 58 is shown on a larger scale in its closed position ijn Figure 7. A
the press jaws 58 are identical in respect of their shapg and di nensi ons.
Furt hernore, the press jaws 58 are arranged3se as to be nnvable

synchronously into the closed or open position radlallz .
guidance. Moreover, relatively firm fibre consistency

of the tampon ~additionally entails psychological
probiems which can be detrimental to the acceptance of
the tampon. Since fibre material can build up between
5 the centrally arranged press jaws, which influences the
pressing of said fibre material and can no longer be
smoothed onto the surface of the tampon, the fibre
material remains visible as a narrow fin which is
undesirable both for psychological and for

10 physiological reasons.
The object on which the invention is based is,
therefore, to improve a digital tampon of the known

generic type mentioned in the introduction, in such a
way that the digital tampon has a fin-free, essentially
15 continuously smooth-cylindrical, soft surface and can
be introduced into the body cavity more safely and with
greater comfort. To reduce the risk of leakage, the
tampon is to expand to a circular-cylindrical cross-
section, have a lower weight of fibre material used,
20 but nevertheless achieve a high rate and degree of
expansion, along with a correspondingly high £luid
absorbency and retention, whilst maintaining the
necessary stability.
This object is achieved, according to the
25 invention, in that the preform, before being pressed to
the final shape of the tampon, is shaped by the
separate, but simultaneous radial pressing of directly
adjacent sectors of its entire circumferential surface
to produce a longitudinal groove and a longitudinal rib
30 respectively on each sector of the circumferential
surface of the preform, the longitudinal groove and
longitudinal rib which are assigned to each sector of
the circumferential surface being respectively arranged
in succession in the same order in a circumferential
35 direction of the preform, and the longitudinal grooves
being pressed radially to a lesser extent, at least in
the region of its recovery end.
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and concentri cal | y—relativeto-the—press axis A (Figure 4) RERCACEMENT hSHEdm
time, are designed’ ?ﬁséhegrﬂa Qeenﬁ lia%é.(lin'f erential length of |tHE pPréss orifig¢e
foernmed by the closa corresponds to hequiﬁNnﬁ ence

—

of the wound bl ank ( oss- section of t-he prijeflorm4 | gUIr
5). That is to say, ct on the fibre materilal’*~e+—enr—the
sheat hing of the latter and an undeS| rabl & ga~ti al overpriessing of the

fibre material are avoided. It has been shown that the use of € ght press
jaws 58, in The invention relates, furthermore, to a

process for producing a tampon for feminine hygiene, in

which, as in DE 3,934,153 C2, an essentially cylind-

rical blank is formed by winding up a length portion

5 provided with a recovery tape and consisting of

continuous random fibre web, narrow strip-shaped

portions of the circumferential surface of the wound

blank arranged at equal circumferential angles from one

another being pressed to produce a preform which, as

10 seen in cross-section, consists of a central fibre core

of high compaction and buckling strength and of

longitudinal ribs of softer fibre structure and coarser

capillary structure, which extend radially outwards

from the fibre core and which are separated from one

i5 another by outwardly open longitudinal grooves, and

that {sic] only the soft longitudinal ribs of the

preform being exposed to a weak, uniform pressure which

is radial relative to.the longitudinal mid-axis of the

preform, in such a way that 'the outer ends of the

20 longitudinal ribs form a soft, essentially smooth-

cylindrical surface of smaller diameter corresponding

to the final shape of the tampon, with the coarser
capillary structure being maintained.

This process 1is improved according to the

25 invention in that a plurality of identical, directly

adjacent sectors of the entire circumferential surface

of the wound blank are separated, but at the same time

pressed, in one operation to the final shape of the

preform which is approximately round in cross-section,

30 as a result of the pressing each sector being provided,

only on a narrow strip-shaped portion, with a

longitudinal groove forming the central fibre core and,

only on a portion which is adjacent in a specific

circumferential direction of the wound blank and which

35 extends over a larger circumferential angle, with a

longitudinal rib, and, at least in the region of the

end provided with the recovery tape, the fibre material

on the narrow circumferential portions of the wound
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conjunctron with pressrng heads 60 (Frgure 8) of specrfrc @Epgmﬁﬁﬂmx SHEET

sults in the beBis GEHﬁEk lon by volune in cgntyat—+bre-cor
62 (Figure 5) and |naI ri bs 64 of the prefor
extend radially fr re 62. However, dependi ng onﬂﬁhgggégﬁ?ec
tanpon si ze, the even or nmber of press jaws 58 danLalsa he

sel ected | ower or

blank being subjected to a lower radial pressing force
than the remaining fibre material.

Finally, the invention is also directed at an

improvement of the apparatus according to DE 3,934,153
5 C2 for producing a tampon for feminine hygiene and for
-carrying out the above-described process. The apparatus
consists of a preforming press for pressing a preform,
with press Jjaws which are arranged in a plane
perpendicular to the press axis and are movable
10 radially relative to the press axis and which, in their
closed position, are supported relative to one another

on their mutually opposite longitudinal sides, in the
closed state of the press jaws the end faces of the
latter forming an essentially cylindrical, stepped

15 pressing surface, and with a stationary die which
follows the preforming press coaxially relative to the
press axis and the inlet orifice of which matches the
diameter of the orifice of the preforming press in the
closed state of its press jaws and the outlet orifice

20 of which matches the final cross-section of the tampon.
The invention provides an improvement of this

apparatus, in that all the press jaws have identical
dimensions and are arranged so as to be movable
concentrically relative to the press axis synchronously

25 between their closed position and open position, each
press jaw being provided with only one pressing head
directed radially relative to the press axis and with
only one pressing shoulder which is provided,
eccentrically to the pressing head, only on a specific

30 lateral flank of the latter which is respectively
directed in the same circumferential direction about

the press axis, each pressing shoulder being offset
outwards radially relative to the press axis in
relation to the end pressing surface of the pressing

35 head and having a larger pressing surface than the
pressing head, and, in the closed state of the press
jaws, the radial distance between the pressing surface
formed respectively by the pressing heads and the press
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hﬁgher. As

press jaws 58, a '
tanpon 20 or 28,

obt ai ned coaxi al

of essenti all
Consequent |y,

a greater proportion of.the fi
comng into cont%ﬁfsmg

10

15

20

25

30

35

a result of the sinultaneous closing molemnhoafcing i
f ‘vh&lmi_t L

| R ring the high stability pfthe—ghgitall
i smal | quantity of the fi
he | ongitudinal md- axis}o

y circular cross- section, as can be seen fr
-with a smaller amount of natefial used for

he tampon 20, 28,
thgh gxal er eg:rrlaaat'l:eerrI aal.t u eegsig.: agnb%h%(: region O 'Hi"éu"d'—

exit side of the press orifice than on its entry side.

material is
2hk JANETRET m |42
Fi gure 5. :

Since each sector of the circumferential
surface of the preform corresponds respectively to the
shape of the pressing surface of a press jaw and is
therefore provided, during pressing, only with a
longitudinal groove and a directly adjacent
longitudinal rib respectively, during the simultaneous
pressing of the longitudinal groove of the sector
adjacent in a circumferential direction of the preform,
the fibre material, involved in forming a fin, of the
longitudinal rib of the sector preceding in the
circumferential direction of the preform has been taken
up into the longitudinal groove from the outside of the
longitudinal rib towards the inside of the preform as a
result of the friction exerted between the press die
and the fibre material during the pressing. An
essentially smooth-cylindrical soft surface of the
tampon is therefore obtained, and only a hint of the
longitudinal grooves closed on the circumferential
surface of the tampon can be seen.

Because the tampon is shaped in a single
cperation, as a result of the concentric, synchronous
closing movement of the press jaws of the preforming
press, to produce the prepressed tampon or preform
which is subsequently brought to the approximately
circular~-cylindrical final cross~section of the
finished tampon merely by gentle smoothing, the central
fibre core is centred as exactly as possible relative
to the longitudinal mid-axis of the tampon, so that a
high buckling strength is ensured. At the same time, a
fraction of the fibre material in the region of this
fibre core is highly compacted, so that the fibre core
has a small diameter of, for example, only 5 mm.

Consequently, a larger gquantity of 1less
compacted fibre material is available and can be
activated immediately by fluid coming into contact with
it. When wetted with fluid, the tampon endeavours to
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tanpon 20, 28 and can be utilised for the purpose of hig
absorbency and expansion capacity. This above-descri bed

CRESIAGEDTIT ST

unr\ I (\nl Dfl n Py

r.ess jaw 58 i s pronoted not onl by their synchronous closin and
pr. i p y by y §?7 %ﬁggc

novenent concentric relative to the press axis A but al
shapi ng and fastening which.are explained ip nore detai

0| byZ ¥ hiAl

bél ow. Accor di

to Figures 7, -8 and 10, each press j aw 58~ hlds~a fastening foot 66 which
fastened radi al | yx52hdt i ¢/8 tthd NGIAETRIAXT TifcuIBrIBLIE

10

15

20

25

30

35

section of the wound blank, and therefore the risk of a
leakage is reduced. The lower compaction of the fibre
material in the region of the recovery end of the
tampon also contributes to this, even though the main
purpose of this lower compaction is aimed at making it
easier for the user to grasp the recovery tape and at
shaping a finger recess in the recovery end of the
tampon. This also applies when a finger recess is
already shaped in the recovery end of the tampon as a
result of axial pressing. Since the front end face of
each press jaw consists respectively of only one
pressing head and only one pressing shoulder which is

itself always arranged only on a lateral flank of the .

associated pressing head located in a circumferential
direction of the press axis, any fin formation on the
surface of the preform or of the finished tampon is
avoided.

Advantageous developments of the invention are
contained in the subclaims.

The invention is explained in more detail below
with reference to the diagrammatic drawing of exemplary
embodiments of a tampon and of an apparatus for
producing this; in the drawing:

Figure 1 shows a diagrammatic view of a tampcn
according to the invention;

' Figure 2 shows a diagrammatic view of a further
embodiment of a tampon according to the invention;

Figure 3 shows a diagrammatic view of the use
of a digital tampon in Figure 1 or 2;

Figure 4 shows an apparatus for producing the
tampons according to Figure 1 or 2 in a longitudinal
section ;

Figure 5 shows a section through a pressed
tampon preform along the line V-V in Figure 4;

Figure 6 shows a cross-section through a ready-
pressed tampon along the line VI-VI in Figure 4;
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88, 90 arranged parallel at a distance from one anot her, bifz’:__,_, sL.eni_ng.oean
(not shown), such as screws, and nerges radially inwardsi{ihto a T-profilk
68. It is evident that a longitudinal mid-axis Mof eachjpfess?jlin 3B/ '
which is directed radially relative to the press axis A |passes throqg_h_"}h
| ongi tudinal centre of 'a vertical T-leg 70 of the T-profil e 68 The
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head 60 having a narrow [ sclangul gt and - plane cend RLES! Dae™d 250

preforming presss for the preform, with closed
asymmetric press jaws;

Figure 8 shows a top view of two press jaws of

5 the preforming press in Figure 7 located next to one
another, in a partially cut-away, enlarged
representation; '

Figure 9 shows a view of a plurality of press
jaws in the closed state, which illustrates the

100 influence of an interspace on one side of each press
jaw on the fibre material of the preform;

Figure 10 shows a side view of a press jaw in
the direction of the arrow X in Fiqure 8 and its
fastening to fastening arms of the preforming press;

15 Figqure 11 shows an enlarged side view of a
press jaw having a pressing blade for producing the
tampon in Figure 1;

Figure 12 shows an enlarged side view of a
press Jjaw having a pressing head for producing the

20 tampon in Figure 2;

Figure 13 shows a view of a smoothing bush;

Figure 14 shows a longitudinal mid-section of
the smoothing bush along the line XIV-XIV in Figure 13;

Figure 15 shows a diagrammatic view of the

25 smoothing bush according to Figures 13 and 14, with the
recovery tape and some pressing heads;

Figure 16 shows an elevation view of a hub;

Figure 17 shows longitudinal mid-section of the
hub in Figure 16 along the line XVII-XVII, and

30 Figure 18 shows an elevation wview of a hollow
mandrel.

Figures 1 and 2 illustrate two embodiments of a
digital tampon 20; 28 according to the invention for
feminine hygiene, having a recovery tape 24 at its

35 recovery end 22; 30. The tampons 20; 28 each consist of
a web-shaped rectangular length portion (not shown) of
an essentially homogeneous continuous web of random-
laid natural fibres, such as cotton and/or viscose
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staple fibres. This length portion iL rolled up_on !

itself to form _an approximately cylindrical wound
blank. ‘Narrow strip-shaped  portions of the
circumferential surface of this wound blank arranged at
equal angular distances from one another are pressed
radially relative to the longitudinal mid-axis of the
latter to produce a preform 42 in Figures 4 and 5
which, as seen in cross-section, consists of an
approximately circular fibre core 62 (Figure 5) of high
compaction and buckling strength and of longitudinal
ribs 64 of softer fibre structure with coarser
capillarity, which extend radially outwards £from the
fibre core 62, the longitudinal ribs 64 being separated
from one another by outwardly open longitudinal grooves
180. Only the soft longitudinal ribs 64 of the preform
42 have been exposed to a weak, uniform pressure which
is radial relative to the longitudinal mid-axis of the
preform 42, in such a way that the outer ends of the
longitudinal ribs 64 form a soft, essentially smooth-
cylindrical surface 182 (Figure 6) of smaller diameter
corresponding to the final shape of the finished tampon
20; 28, with the coarser capillary structure being
maintained.

According to the invention, the preform 42,
before being pressed to the final shape of the tampon
20 or 28, is shaped as a result of the separate, but
simultaneous radial pressing of directly adjacent
sectors S of its entire circumferential surface 182 to
form a longitudinal groove 180 and a longitudinal rib
64 respectively on each sector S of the circumferential
surface 182. At the same time, each of the longitudinal
grooves 180 and each of the longitudinal ribs 64, which
are assigned respectively to one of these sectors §
(Figure 5) of the circumferential surface of the
preform 42, are arranged in succession in the same
order, as seen in the circumferential direction of the
preform 42. The fibre material of the preform 42 is
pressed radially to a lesser extent in the region of
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the recovery end 22; 30 of the tampon 20 or 28,
respectively, is provided with a finger recess 26, and
a front or introduction end 32 of the tampon 20; 28 is
provided with a round dome 33.

In the embodiment of the digital tampon 20
illustrated in Figure 1, the rear or recovery end 22 is
widened in diameter by approximately 0.2 mm over an
axial length of approximately 8 mm. The fibre material
of the tampon 20; 28 therefore has a lower density in
the region of the recovery end 22 of the tampon 20 as a
result of the lesser pressing. The recovery tape 24 is
laid spirally against the finger recess 26. The second
embodiment of the digital tampon 28 shown in Figure 2
is widened conically and compacted to an increasingly
lesser extent over a length of approximately 15 mm in
the direction of its recovery end 30. Both digital
tampons 20; 28 have an essentially smooth circular-
cylindrical surface which feels agreeably soft.

According to Figures 5 and 6, the highly
compacted fibre core 62 of the digital tampons 20; 28
has a circular cross-section of only approximately 5 mm
with a lower weight of fibre material used and with the
necessary buckling strength being maintained, a high
rate and degree of expansion, along with a
correspondingly high fluid absorbency and retention,
being achieved.

The tampons 20, 28 are preferably surrounded by
a 'fluid-permeable sheathing (not shown) which covers
the circumferential surface of the approximately
cylindrical tampons 20 and 28 at least partially in
each case. This sheathing expediently consists of a
nonwoven material, the fibres of which have a
hydrophobic finish. The sheath of a material of this
kind makes it easier to introduce the tampons 20 and 28
into the body cavity and prevents the fibre fluff from
being detached when the tampon is being introduced into
or extracted from the body cavity. The sheath, as an
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preferably already surrounds the circumferential
surface of the wound tampon blank completely or even
only partially, in such a way that a length portién of
the tampon 1located in the region of the front or
introduction end is exposed. This ensures that, despite
the sheathing, the tampon can expand in an unimpeded
manner when fluid comes into contact with it. 1If
appropriate, however, the wound blank or even the
ready-pressed tampon can also be provided at its
recovery end with a sheathing which is wrapped round
the circumference of the blank or the tampon from this
end. The use of a heat-sealable sheathing material,
which, if appropriate, contains partially heat-sealable
fibres, such as, for example, so-called bicomponent
fibres, makes it possible, in exactly the same way as
natural adhesives, such as starch, to achieve a
sufficient fastening of the sheath to the fibre
material of the blank or tampon.

Figure 3 illustrates the use of a tampon 20 or
28 according to Figure 1 or 2, the part of a pack (not
shown) surrounding the recovery end 22 or 30 of the
tampon 20 or 28 being removed first. The tip of an
index finger 34 is thereafter inserted into the finger
recess 26 at the recovery end 22 or 30 of the tampon 20
or 28, and subsequently the rest of the packaging
material is removed, before the tampon 20, 28 is
introduced into the body cavity. The recovery end 22,
30 of the tampon 20, 28, said recovery end being
compacted to a lesser extent according to the
invention, makes it easier to shape the finger recess
26 and insert the index finger 34 into the finger
recess 26 of the tampon 20, 28. The softer nature of
the fibre material at the recovery end 22, 30 of the
tampon 20, 28 gives the user a more congenial feeling.
Furthermore, a more rapid expansion of the recovery end
22, 30 of the tampon 20, 28 is achieved, with the
result that the risk of a leakage shortly after the
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Figure 4 illustrates an apparatus for producing
a digital tampon 20 or 28 according to Figures 1 and 2.
It consists of a preforming press 36 having an entry
side 38 and an exit side 40 and serves for pressing the
preform 42 1located in the preforming press. The

preforming press 36 is equipped with press jaws 58

which are arranged in a plane perpendicular to the
press axis A and are movable radially relative to the
press axis A and which, in their closed position, are
supported relative to one another on their mutually
opposite longitudinal sides. In the closed state of the
press jaws 58, the end faces of the latter form an
essentially cylindrical, stepped pressing surface, by
means of which one of a plurality of directly adjacent
sectors § of the entire circumferential surface of a
wound blank is loaded respectively for the purpose of
pressing a longitudinal groove 180 and a directly
adjacent longitudinal rib 64 (Figure 5).

The apparatus comprises, further, a die which
is designed as a heatable smoothing bush 48. This
smoothing bush 48 is arranged coaxially relative to the
press axis A of the preforming press 36 and is provided
with an inlet orifice 136, the diameter of which
corresponds approximately to the exit orifice of the
preforming press 36 in the closed state of its press
jaws 58. An outlet orifice 140 of the smoothing bush 48
is dimensioned according to the final cross-section of
the finished tampon 20, 28.

The preforming press 36 is preceded by a centre
sleeve 44 having a ram 46. The centre sleeve 44 is
arranged so as to be movable to and fro coaxially
relative to the axis of the preforming press 36 and
serves for pushing a respective wound blank into the
opened preforming press 36, the end of the wound blank
provided with the recovery tape 24 being at the front
in the pushing-in direction. The ram 46 is mounted in
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fro axially relative to the latter and serves for
pushing out the preform 42 in the preforming press 36.
As a rule, the front end face of the ram 46 is provided

supporting fade
akKeén up by the

5 with a recess, known per se and therefore not shown,
which resembles a spherical cup and by means of which
the introduction end of the preform 42 is shaped in the
manner of the round dome 33. In this case, there is
provided in a likewise known way a counter~ram (not

10 shown) which is moved up against the rear end of the
preform 42 at the moment when said ram 46 is moved up
against the front end of the preform 42. The end face
of this counter-ram is curved in the manner of a
spherical cup. Since an opposite axial pressing force

15 is exerted by the two rams on the preform 42 when the
latter is being ejected from the preforming press 36,
the finger recess 26, serving the purpose described
above, is formed in the rear end of the preform 42 by
the counter-~ram.

20 The preforming press 36 with eight press jaws
58 is shown on a larger scale in its closed position in
Figure 7. BAll the press jaws 58 are identical in
respect of their shape and dimensions. Furthermore, the
press jaws 58 are arranged so as to be movable

25 synchronously into the closed or open position radially
and concentrically relative to the press axis A
(Figure 4) and, at the same time, are designed so that
the circumferential length of the press orifice formed
by the <closed press jaws 58 corresponds to the

30 circumference of the wound blank (see also the cross-
section of the preform 42 in Figure 5). That is to say,
a shearing effect on the fibre material or on the
sheathing of the latter and an undesirable partial
overpressing of the fibre material are avoided. It has

35 been shown that the use of eight press jaws 58, in
conjunction with pressing heads 60 (Figure 8) of
specific dimension, results in the best possible
proportion by volume in a central fibre core 62 (Figure
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5) and in the longitudinal ribs 64 of Lbhe—dpreform‘tr“

which extend radially from the fibre core 62. However,
depending on the desired tampon size, the even or odd
number of press jaws 58 can alsc be selected lower or
higher. As a result of the simultaneous closing
movement of the press jaws 58, a compaction, ensuring
the high stability of the digital tampon 20 or 28, of a
relatively small guantity of the fibre material is
obtained coaxially relative to the longitudinal mid-
axis of the preform 42 of essentially circular cross-
section, as can be seen from Figure 5. Consequently,
with a smaller amount of material used for the tampon
20, 28, a greater proportion of the fibre material used
can be activated by fluid coming into contact with the
tampon 20, 28 and can be utilised for the purpose of
higher fluid absorbency and expansion capacity.

This above-described functioning of the press
jaw 58 is promoted not only by their synchronous
closing and opening movement concentric relative to the
press axis A, but also by their special shaping and
fastening which are explained in more detail below.

According to Figures 7, 8 and 10, each press
jaw 58 has a fastening foot 66 which is fastened
radially relative to the press axis A, on guide batons
88, 90 arranged parallel at a distance from one
another, by - fastening means (not shown), such as
screws, and merges radially inwards into a T-profile
68. It is evident that a longitudinal mid-axis M of
each press jaw 58, which is directed radially relative
to the press axis A, passes through the longitudinal

‘centre of a vertical T-leg 70 of the T-profile 68. The

vertical leg 70 of this T-profile 68 forms, at the
inner end, a pressing head 60 having a narrow,
rectangunlar and plane end pressing surface 72. 1In
Figure 7, a pressing shoulder 74 extends from the
pressing head 60 transversely relative to this
eccentrically in an anti-clockwise direction and is set
back radialiy outwards relative to the pressing surface
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approximately to the radial distance between the outer
surface of the longitudinal rib 64 and the outer
circumference of a fibre core 62 likewise of circular
cross-section. As shown more clearly in Figure 8,
lateral flanks 76, 78 of the pressing head 60 converge
in the direction of the pressing surface 72 at a very
acute angle of a few minutes over a length
corresponding approximately to the distance between the
pressing shoulders 74 and the end pressing surface 72
of each pressing head 60. This convergence of the
lateral flanks 76, 78 makes it easier for the pressing
heads 60 to release the fibre material and for the
preform 42 to be pushed out of the opened preforming
press 36. The longitudinal edges formed by the pressing
surface 72 and by the lateral flanks 76, 78 are
rounded.

The press core diameter W is determined in
that, on the one hand, the necessary absorbency of the
tampon 20 or 28 is maintained and, on the other han&,
the desired stability is achieved. According to Figures
7 and 9, in the closed state of the preforming press
36, the smallest lateral distance Y between adjacent
pressing ‘jaws 58 is defined in that, during pressing,
no fibre material 84 is cut and the preform 42
maintains the necessary shape. As emerges more clearly
from Figure 9, for this purpose' there is an interspace
X which, furthermore, is intended to prevent the tampon

20, 28 from being pushed out. The interspace X, the -

width of which amounts, for example, to 0.45 mm, is
limited respectively by mutually opposite longitudinal
sides of adjacent press jaws 58. At the same time, a
longitudinal side of each press jaw 58, said
longitudinal side being at the front in the clockwise
direction, forms a sliding face 80, opposite which a
longitudinal side, at the rear in the clockwise
direction, of a press jaw 58 arranged respectively in
front in the clockwise direction is located, parallel
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This interspace X. allows the fibre material 84 to be

taken up by the lateral flank 78 of each press jaw 58

located at the front in the clockwise direction, in

5 such a way that a fin formation on the outside of the

longitudinal rib 64 of the preform 58 is avoided and a

smooth, round outer face between the lateral flank 78

and the adjoining sliding face 80 of each press jaw 58,

on the one hand, and the supporting face 82 of a press

10 jaw 58 arranged in front in the clockwise direction, on

the other hand, is obtained.

Furthermore, it can be Bseen clearly £from

Figure 8 that the interspace X between the adjacent

press jaws 58 is closed radially outwards by supporting

15 ribs 86 which have, in cross-section, an arcuate, for

example U-shaped, profile and which, in the closed

state of the press jaws 58, are supported on the plane

sliding face 80 of the respective adjacent press jaw

58. Lateral forces acting on each press jaw 58 are

20 thereby not transmitted to the guide batons 88, 90 for

the press jaws 58 (Figure 10). The accumulation of

fibre material 84 and its occasional settling on the
preform 42 are thereby prevented.

Figures 8 and 9 show that a pressing-shoulder

25 portion 92 in the form of a cylindrical cutout connects

the actual pressing shoulder 74 to the lateral flank 76

of each pressing head 60, in order to give the

longitudinal rib 64 of the preform 42 a round, smooth

shape also on the side facing away from the interspace

30 X. The pressing shoulders 74 of all the press jaws 58

have a concave shape and, for example, a radius of
curvature of approximately 6.4 mm.

Figure 7 illustrates that the radial parting

planes or planes of symmetry T, parallel to the press

35 axis A, between respective adjacent press Jjaws 58

intersect the press shoulders 74 perpendicularly at

their centre and respectively form the centre of the

press-jaw distance Y. An end of each pressing shoulder
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forms a shoulder -edge 94 which merges at an obtuse

angle into the supporting face 82 of each associated

press jaw 58. The supporting face 82 of each press jaw
5 58 extends parallel to the sliding face 80 and
longitudinal mid-axis M of the respective press jaw 58
adjacent in the anti-clockwise direction and engages
respectively into a lateral cutout 96 of this press jaw
58. This cutout 96, which is accordingly provided
10 respectively on the side of each press jaw 58 located

at the front in the clockwise direction,

15 parallel to this longitudinal mid-axis.

is partially
cut into the vertical T-leg 70, extending along the
longitudinal mid-axis M of each press jaw 58, of each
press jaw 58, in the form of the sliding face 80
This sliding
face 80 is angled at 98 at an obtuse angle in the
clockwise direction at its end on the outside in

relation to the associated pressing head 60 and is

located, in parallel and at a distance, opposite a face
20 100 of the respective press jaw 58 located at the front

in the clockwise direction. Thereafter, these faces 80,

100 located opposite one another in parallel and at a
distance are angled relative to one another in parallel
and at a distance in the direction of the parting plane

25 T in the region of the outer ends

of horizontal

T-profile bars 102 and fastening feet 66 of the press
jaws 58. It is thus evident that the pressing shoulder
74 of each press jaw 58 engages beyond the associated
parting plane T into the cutout 96 of the adjacent
30 press jaw 58 and allows the asymmetric or one-sided
arrangement of the press shoulder 74, for the purpose
of pressing the fibre material 84 of the wound blank
inwards from the outside, while avoiding any fin
‘formation, and of shaping the essentially circular-

35 cylindrical outer contour of the preform 42.
The stationary, conical and heatable smoothing
bush 48 follows the preforming press 36 and is arranged
coaxially relative to the press axis A. The inlet
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orifice 136 of the smoothing bush 48-—is--matched—in—

diameter to the orifice of the preforming press 36 in
the closed state of its press jaws 58. The outlet
orifice 140 of the smoothing bush 48 is dimensioned
according to the final cross-section of the finished
tampon 20 or 28.

A hub 50 follows the smoothing bush 48 likewise
coaxially relative to the press axis A. The hub 50 is
fastened to a turret disc 52 having a supporting guide
54, in which a hollow mandrel 56 is fastened by means
of the hub 50. The hollow mandrel 56 serves for
transferring the ready-pressed tampon 20; 28 into a
packaging sheath (not shown) consisting, for example,
of cellophane. o

According to the invention, the wound blank is
first introduced into the preforming press 36 with its
rear end which has the recovery tape 24 and corresponds
to the recovery end 22; 30 of the tampon 20 or 28 and
which is therefore located in the region of the exit
side 40 of the preforming press 36.

The largest diameter of the press orifice is
located on this exit side 40 of the preforming press
36, the press orifice being made slightly conical
towards the exit end 40. The fibre core 62 (Figure 5)
of the preform 42 is theréby compacted to a lesser
extent in the region of its end provided with the
recovery tape 24, so that the fibre material is softer
at the recovery end 22, 30 of the ready-pressed tampon
20, 28, too, and the recovery tape 24 itself can easily
be detached by the user from the recovery end 30 of the
tampon 20, 28, before the tampon 20, 28 is used, as a
result of the softer consistency of the fibre material,
and the preshaped finger recess 26 can easily be
widened by the user before the tampon is introduced.
The softer fibre material at the recovery end 30 of the
tampon 20, 28 allows a better guidance of the latter
and makes it more agreeable to touch. |
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each press jaw 58 projects, with its side 106 facing
the smoothing bush 48, beyond an associated end 108 of
the pressing shoulder 74, the function of said end 108
5 being explained further below. Furthermore, the
fastening foot 66 of each press jaw 58 has two rear
fastening bores 110, 112 (Figure 7) which are arranged
at an equal distance from the longitudinal mid-axis M
of each press jaw 58 in a plane parallel to a rear edge
10 114 of the fastening foot 66. ILocated on the
longitudinal mid-axis M of each press jaw 58, at a
distance in front of the plane running through the
fastening bores 110, 112, is a further bore 116 which
extends through the fastening foot 66 in parallel with -
15 the fastening bores 110, 112. The guide batons 88, 90
are each provided with three bores which are located
coaxially opposite one another in pairs and which are
aligned essentially with the fastening bores 110, 112,
116 in the fastening foot 66 of each press jaw 58. In
20 this way, the press jaws 58 can be releasably fastened,
for example 'by means of screws (not shown),
respectively to the two guide batons 88, 90 assigned to
them, parallel and at a distance and arranged in the
direction of the longitudinal mid-axis M of the press
25 jaws 58, and be moved radially to and fro.

Figure 10 shows only two coaxial bores 118, 120
in the guide batons 88, 90, which are assigned to the
bore 116 in the fastening foot 66 of each press jaw 58.
However, the bore 116 in the fastening foot 66 is

30 offset axially by an amount "X" in the direction of the
pressing heads 60 relative to the bores 118, 120 of the
guide batons 88, 90, A helical tension pin 122 is
inserted, according to Figure 7, into the bores 116,
118, 120 of each of the press jaws 58. This helical

35 tension pin 122 extends over the entire length of the
bores 116, 118, 120 and thereby ensures an identical
setting-up state of all the press jaws 58. In addition
to this dimensional equality, the helical tension pins

THIS SHEET HAS BEEN
REPLACED




located, in parallel andgat .a distance, opposite a face|1REPIGICEVERT SHEET
_rl_ﬁspec]'Elve prﬁs;"“ H Em E at the front in the clo¢kwse drrectton
ereafter, these | ocat ed opposite one angt her, Hn I e
and at a distance| ! ative to one another in pdreﬁ?é‘f‘&‘\zﬂ@fat a
di stance in the direction of the parting_plr, ne Tin thejregion of the olit

ends of horizental T-profile bars 102 and tastening fee{ 66 of the press
jaws 58. It is tjus gyi dekd bhae thimer allowg & haekd?ddeftodommpeie gt s

58 engage ' '
gages beyonggatfr?staspsgscéﬁleed lateral transverse forces which act on

the press jaws 58. In the closed state of the
preforming press 36, under working pressure, an

5 identical and centric closing diameter of the press
jaws 58 is always achieved thereby, this contributing
to ensuring a high fatigue strength of the preforming
press 36 and a constant high quality of the tampon as a
mass-produced product.

10 Figqure 11 shows on a larger scale a press jaw
58, of which the end pressing surface 72 parallel
relative to the press axis A serves for producing the
tampon 20 in Figure 1. The pressing surface 72 has, at
its end 124 facing the smoothing bush 48, a clearance

15 126 which extends approximately parallel to the
pressing surface 72 and of which the length can be
approximately 8 mm and the depth approximately 0.2 mm
and the width of which corresponds to that of the
pressing surface 72. By means of this clearance 126,

20 the r}ecovery end 22 of widened cross~section of the
tampon 20 in Figure 1 is obtained during the ﬁressing
of the preform 42.

Figure 12 shows a press Jjaw 58 which
corresponds to the press jaw 58 in Figure 11, with the

25 exception of its essentially plane pressing surface 72.
This pressing surface 72 has, in particular in the
region of a lateral nose 128 facing the smoothing bush
48, a bevel 130 which terminates at an inclination of
an angle of approximately 0.76° and of which the

30 greatest depth at said nose 128 of the pressing surface
72 amounts to approximately 0.2 mm and which merges
into the plane pressing surface 72 over a length of
approximately 15 mm. The width of the bevel 130

' corresponds, in turn, to that of the pressing surface

35 72. A preforming press 36 equipped with this bevel 130
of the pressing surfaces 72 of all the press jaws 58
serves for producing the conically widened recovery end
30 of the tampon 28 in Figure 2. It is evident that, as
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fibre material of the tampons 20 or 28 by means of the
clearance 126 or bevel 130, the finger recess 26 can be
shaped more easily and the speed of absorption at the
recovery end 22; 30 of the tampon 20, 28 can be
increased. If appropriate, said conical widening of the
press orifice, brought about by the bevel of the
pressing surface of the pressing heads 60, can also
already start on the entry side 38 of the preforming
press 36.

Figqures 13, 14 and 15 show the smoothing bush
48 of Figure 3 on a larger scale. The smoothing bush 48
is located with its circular disc 132 in front of the
exit side 40 of the preforming press 36. The circular
disc 132 is provided with radial slots 134 which are
arranged at equal angular distances from one another
and into which the noses 128 respectively projecting
beyond the pressing shoulder 74 and belonging to the
pressing heads 60, engage so as to be radially movable
with lateral play, that is to say without being guided
by the slot 134, as a centring mounting for the
recovery tape 24 wound spirally during the production
of the wound blank. This function of the noses 128 can
be seen especially clearly in Figure 15, in which the
pressing heads 60 with their pressing surfaces 72 are
shown clearly narrower and shorter than the slots 134
are wide and deep, so that a clear distance 135 is
formed between the noses 128 of the pressing heads 60
and the slots 134. In the closed state of the press
jaws 58, the pressing surfaces 72 of the pressing heads
60 are aligned with the inner circumferential surface
of the inlet orifice 136 of the smoothing bush 48, so
that the spirally wound recovery tape 24 at the front
end of the preform 42 is guided in alignment with this
inlet orifice 136 and consequently maintains its spiral
shape. .

According to Figure 14, the smoothing bush 48
has its largest free cross-section in the region of its
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inlet orifice 136. The diameter of this § orifice

136 corresponds_ approximately to the largest clear

cross—-section of ‘the press orifice on the exit side 40

of the preforming press 36 in the closed state

5 according to ‘Figures 3 and 8, so that a reliable

ejection of the preform 42 from the preforming press 36

is ensured. A final-shaping channel 138 narrows

conically from the circular inlet orifice 136 as far as

the outlet orifice 140 of the smoothing bush 48. The

10 conical shape is designed so that the least possible

ejection force is necessary in order to eject the

preform 42 out of the preforming press 36 into the
smoothing bush 48. '

It is evident from Figure 14 that there project

15 from the inner wall of the final-shaping channel 138 a

number, corresponding to the number of press jaws 58,

of, in the present case eight, radial gquide ribs 142,

the triangular cross-section of which tapers radially

inwards at 144. Two longitudinally extending flanks

20 146, 148 of the guide ribs 142 have a concavely shaped

cross-section and correspond approximately exactly to

the clear cross-section of the longitudinal grooves 180

between the longitudinal ribs 64 of the preform 42

which are produced by the press jaws 58. Figure 14

25 shows that the height of the guide ribs 142 increases

sharply from the inlet orifice 136 of the smoothing

bush 48 as far as an intersection point 150 of two

cones 152, 154 and subsequently narrows to a lesser

extent up to approximately 1 mm in front of the outlet

30 orifice 140. The final=-shaping channel 138 thus

consists of a double cone 152, 154 and of the

cylindricél outlet orifice 140. For the most effective

possible pressing operation, in addition to the number

of press jaws 58, eight concave longitudinal slots 158

35 of a cross-section in the form of an arc of a circle

are correspondingly provided in the inner wall of the

final-shaping channel 138. The shape of the final-

shaping channel 138 has been determined by tests. The
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press axis A The hub 50 is fastened to a turret disc 52 havi#
supporting guide 54, in which a hollow mandrel 56 is fastened % means _of &

the hub 50. The hol | ow mandrel 56 serves for transferring §hd reddyANr@%ke
tanmpon 20; 28 into a packagi ng sheath (not §£omn) consisting,} for exanple
of cel | ophane~ According to the inventi on, 4he wound bl ank |i s Tirst

introduced into Lhe,pr elRERrIfeR’ 3eni@vids! Nad S ideal course-
pressing force, and the tampon 20, 28 acquires the best
possible appearance. During the pressing of the preform
42, the guide ribs 142 ensure its exact axial guidance,

5 and at the same time the fibre material is displaced in
the best possible way while the preform 42 is being
pushed through. In order to reduce the wear and to
achieve good sliding properties when the preform 42 is
being pushed through the smoothing bush 48, the final-

10 shaping channel 138 of the latter is coated with a
hard-metal layer.

Figures 16 and 17 show the hub 50 which is
fastened by means of two fastening claws 160 to the
turret disc 52 by fastening means (not shown), such as

15 screws or the like. An intake orifice 162 is narrowed
slightly conically, the diameter of the intake orifice
162 being made slightly larger than the smallest bush
diameter of the smoothing bush 48. At approximately
mid-length, the intake orifice 162 merges into a

20 cylindrical part 164 which, in turn, corresponds
approximately to the final diameter of the smoothing
bush 48, The hub 50 is provided on the rear side with a
recess 166 which, as shown in Figure 4, is located
opposite the supporting guide 54 in the turret disc 52,

25 the function of which is described below.

Figure 18 shows the hollow mandrel 56 which is
provided, at its inlet end, with an annular flange 168,
from which centring batons 170 extend at intervals over
the circumference of the hollow mandrel 56 on a length

30 which corresponds at most to the thickness of the
turret disc 52 in Figure 4. Provided at the lower end
of the annular flange 168 is a centring extension 172
which engages into a radial centring slot 174 on the
rear side of the hub 50. This ensures that the hollow
35 mandrel 56 can be inserted, with an orifice 176 sloping
obliquely downwards, into the turret dise 52 only in
the position shown in Figure 18. The hollow mandrel 56
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can also be made of steel.

With the apparatus described, the process for
producing the digital tampon 20 or 28 in Figures 1 and
2 according to the invention is carried out as follows:
First, an eséentially cylindrical wound blank is shaped
in a way known per se, by winding up a length portion,
provided with a recovery tape 24, of a nonwoven web of
tangled natural fibres, in such a way that the recovery
tape 24 bears in the form of .a spiral against one end
of the wound blank. Thereupon, this wound blank is
pushed coaxially into the opened preforming press 36 by
means of the centre sleeve 44, the flat end face of the
wound blank provided with the recovery tape 24 being
located at the front in the feed direction.
Subsequently, as shown in Figure 5, narrow rib-shaped

- or strip-shaped sectors of the circumferential surface

of the wound blank, which are parallel relative to the
press axis A and which are separated from one another
by equal circumferential angles, are pressed radially
relative to the press axis A as a result of the
synchronous concentric closing movement of the press
jaws 58, and the longitudinal grooves 180 are formed.
Simultaneously, by means of the pressing
shoulders 74 of the same press jaws 58, which are

located respectively on that side of the associated -

pressing head 60 directed in the anti-clockwise
direction according to Figure 7, larger portions of the
same sectors of the circumferential surface of the
wound blank are subjected to a pressing force to form
the longitudinal ribs 64. Consequently, the preform 42
is obtained in one work cycle of the press jaws 58
moving Jjointly into the closed position. During the
forming of the longitudinal grooves 180, the central
fibre core 62 of approximately circular cross-section
and of high compaction and buckling strength is
produced, whilst the longitudinal ribs 64 extend
radially outwards laterally of the longitudinal grooves
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with coarser capillarity towards the outside.

- It is essentially in this pressing operation
that the lateral flanks 78 of each pressing head 60
take up in the direction of the press axis that fibre
material 84 which tends to penetrate into the
interspace X between a sliding face 80 and a supporting
face 82 of two adjacent press jaws 58 respectively, so
that a completely smooth soft surface is formed on the
outside of the longitudinal ribs 64. This effect can be
influenced by a specific surface nature of the said
lateral flank 78 of each pressing head 60 and by the
choice of the acute radially outward-opening angle
which the said lateral flank 78 forms in each case with
the longitudinal mid-axis M of the particular press
jaw.

After the preform 42 has been pressed, a
counter-ram (not shown) is moved through the hollow
mandrel 56, the hub 50 and the smoothing bush 48
coaxially up against the end of the preform 42 at the

front in the run-through direction, in the preforming

press 42, after the latter has been ventilated
slightly. At the same time, the ram 46 is moved up
against the end of the preform 42 at the rear in the
run-through direction. The two rams thereby exert an
oppositely directed axial pressure on the preform 42
which is consequently provided with the round dome 33
for the introduction end 32 of the tampon 20; 28 and
with the finger recess 26 for the recovery end 22; 30
of the tampon. During this relatively slight axial
pressing, the preform 42 is transferred into the hollow
mandrel 56 by means of the two rams. The noses 124 and
128 of the press jaws 58 ensure that the recovery tape
24 attached spirally to the front end of the preform 42
maintains its position perfectly during the transfer
into the smoothing bush 48.

At the same time, only the soft longitudinal
ribs 64 of the preform 42 are exposed, in the smoothing
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bush 48, to a weak, uniform pressure concentric
relative to the longitudinal mid~axis of the preform 42
and are smoothed, along with exact 1longitudinal
guidance, to the essentially smooth-cylindrical £final
5 shape of the tampon 20 or 28 according to Figure 1 or
2, the fibre structure being stabilised (Figure 6). The
coarser capillarity of the fibre material 84 located
outside the fibre core 62 is maintained in the finished
tampon 20; 28. The smoothing effect is preferably

10 reinforced by a heating of the preform 42 by means of
the smoothing bush 48 equipped with heating elements.

The synchronous closing movement of the press
jaws 58 to the final diameter of the fibre core 62 of
the tampon 20, 28 is essential, because, with a smaller

15 quantity of fibre material, a high buckling strength
and a uniform expansion of the tampon when wetted with
fluid are guaranteed. 1In particular, the design
according to the invention of the press jaws 58,
together with the eccentric arrangement of the pressing

20 shoulder 74 on only one side of the pressing head of
each press jaw 58, ensures that at least the fibre
material located in the region of the recovery end 22
or 30 of the tampon 20 or 28 has an overall lower
compaction. than the remaining fibre material of the

25 tampon. Consequently, the recovery tape 24 of the
tampon 20 or 28 is embedded into the less compacted
fibre material of the recovery end 22 or 30 of the
tampon 20, 28 and can more easily be detached by hand
from this fibre composite, with a finger recess 26

30 thereby being formed or widened. In addition, a higher
speed of expansion of the fibre material, which
counteracts a leakage shortly after starting to use the
tampon, is achieved in the region of the recovery end
of the tampon.

35 In the above-described process for producing
the tampon 20, 26, it is also possible, if appropriate,
to bring about the lower compression of the fibre
material at the recovery end by means of the pressing
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fastening foot 66 of each press jaw 58 has two rear fagt

112 (Figure 7) which are arranged at an equal distance

f ﬁg%ﬂ}&%ﬁgi T

| ongi tudi nal md-axis Mof each press jaw 58 in a plan¢ parallel

edge 114 of the fastening foot 66. Located on f
m d-axis M of each press jaw 58, at a distance in fron
running through the fastening bores 110,- D2~ is a fur

h

extends through the fastening foot 66 in parallel mnth_Lﬂg?nglgnggéggﬂes
110, 112. The gﬁ?’ﬂ%a%atol%%s offget in a step-like mann
pressing heads 60 in Figure 1ll1. Moreover,
possible, if appropriate, to press the longitudinal
grooves of the preform 42, starting at its £front or
length
increasingly lesser extent in the direction of the

5 introduction end, over its entire

recovery end.
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are each provided with three bores which are | ocated Cﬁaxra++y~ gsLLedfne

another in pairs and which are aligned essentially wit the fast@nﬁhgnbo
110, 112, 116 in the fastening foot 66 of each press j Mh58 A Thts
the press jaws 58 can be rel easably fastened, for

of screws (not  shown), respectively to the tmo g [ QX% §@P E

es

assigned to tlhrem parallel and at a distangg and arrange I pon
of the longitudinal md-axis Mof the press jaws 58, ahd be noved radial]y
to and fro. List of reference symbols

20 Tampon

22 Rear or recovery end
5 24 Recovery tape

26 Finger recess

28 Digital tampon

30 Recovery end

32 Front end
10 33 Round dome

34 Index finger

36 Preforming press

38 Entry side (press)

40 Exit side (press)
15 42 Preform

44 Centre sleeve

46 Ram
48 Smoothing bush
50 Hub

20 52 Turret disc
54 Supporting guide
56 Hollow mandrel
58 Press jaws
60 Pressing heads
25 62 Fibre core
64 Longitudinal ribs (tampon)
66 Fastening foot
68 T-profile

70 Vertical T-leg This Sheet Has Been Replaced

"0 rressing shonias T

74 Pressing shoulder
76 Lateral flank
78 Lateral flank
80 Sliding face

35 82 Supporting face
84 Fibre material

86 Supporting ribs : Lj?m
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Fi'gure 10 shows only two coaxial bores 118, 120 in the g
whi ch are assigned to the bore 116 in the fastening foot
j aw 58. However, the bore 116 in the fastening foot 66 i
an anmount "X'" in the direction of the pressing heads 60
bores 118, 120 of the guide batons 88, 3%. A helical
is inserted, according to Figure 7, intd t47e bores 116,

the press jaws §§. TEhSddebaEs tension pin 122 extends
| ength of the

offset'aX|aIIy

e| ali ¥ AtbTAHe
[ ension pin

, 120 or each
[ the entire.

Pressing-shoulder portion
94 Shoulder edge

96 Cutout
5 98 Obtuse angle point
100 Face ,
102 Borizontal T-profile bar
104

106 Pressing-head side
10 108 End of pressing shoulder
110 Fastening bore
112 Fastening bore
114 Rear edge
116 Bore
15 118 Bore in guide baton
120 Bore in guide baton
122 Helical tension pin
124 End of pressing surface 72
126 Clearance
20 128 Nose of pressing surface 72
130 Bevel
132 Fastening disc
134 Radial slots (circular disc)
135 Clear distance
25 136 1Inlet orifice
138 Final-shaping channel
140 Outlet orifice
142 Guide ribs
144 Tip of guide ribs

is' Sheet Has Been Replaced
30 146 Flank I“
T
150 Intersection point
152 Cone
154 Cone
35 156

158 Longitudinal slots (guide bush)
160 Fastening claws

162 1Intake orifice (hub) l’”ﬂSSHEErHASBEFN
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bores 116, 118, 120 and thereby ensures an identical setting-up state of

all the press jaws 58. In addition to this dinmensional equalds
helical tension pins 122 at the sane tine allow a resilie :%%ﬁ% @ﬁﬂ]gﬁFfT

agai nst possible lateral transverse forces which act on the jpress jaws 58.
In the closed state of ‘the preforning press 36, under worki ng Bridair 997arn

i - 30 -

164 Cylindrical part
166 Recess -
168 Annular flange
170 Centring batons
5 172 Centring extension
174 Centring slot
176 Orifice
178
180 ILongitudinal grooves
10 182 Circumferential surface (tampon)

Press axis

Longitudinal mid-axis (press jaw)
Sector

15 Parting plane
Press-core diameter
Interspace

Press-jaw distance

N M OE 3 WP

Smallest diameter (press orifice)
20 '
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- 22- identt+eat—and—eent+-+e—«¢| osi ng .di aneter of the press jaws 58 is almays

achi eved th ibuting to ensuring a high fabﬁg ns;;“ f
t he prefor Imn umllgﬂmn a constant high quality of tjh 25 ﬁngﬁtET
mass- producetl product". Figtre 11 shows on a | arger scaleg press Jam158,

of which the end pressing: surface 72 parallel reldtijve2t/oJANeigpy egs
axis A serves~for producing the tampon 203dn=Figure 1. Thd pressing surfage

72 has, at Patent Claims

1. Digital tampon for feminine hygiene, with a
recovery tape (24) at its recovery end (22; 30), the

5 tampon (20; 28) being formed from an approximately
cylindrical blank, shaped by winding up a length of
continuous fibre web, narrow strip-shaped portions of

the circumferential surface of the wound blank arranged

at eqgual angular distances from one another being

10 pressed radially relative to the longitudinal mid-axis
of the latter to produce a preform (42) which, as seen

in cross-section, consists of an approximately circular
fibre core (62) of high compaction and buckling
strength and of longitudinal ribs (64) of softer fibre .

15 structure with coarser capillarity, which extend
radially outwards from the fibre core (62) and which

are separated from one another by outwardly open
longitudinal grooves (180), and thereafter only the

soft longitudinal ribs (64) of the preform (42) being

20 exposed to a weak, uniform pressure radial relative to
the longitudinal mid-axis of the preform (42), in such

a way that the outer ends of the longitudinal ribs (64)

form a soft, essentially smooth-cylindrical surface
(182) of smaller diameter corresponding to the £final

25 shape of the finished tampon (20; 28), with the coarser
capillary structure being maintained, characterised in

that the preform (42), before being pressed to the
final shape of the tampon (20; 28), is shaped as a
result of the separate, but simultaneous radial

30 pressing of directly adjacent sectors (S) of its entire
circumferential surface to form a longitudinal groove
(180) and a longitudinal rib (64) respectively on each
sector (S) of the circumferential surface (182) of the
preform (42), the longitudinal groove (180) and the

'35 longitudinal rib (64) assigned to each sector (S) of
the circumferential surface (182) being respectively
arranged in succession in the same order in a
circumferential direction of the preform (42), and the
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approxi matel y pressing surface 72 and
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this clearance 126, the recovery end 22 of w dened cross-
tanmpon 20 in Frgure 1 is obtained during+I382 pressing of

. i gh
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at of the pressing surface 722 WAREHN of
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Segtion of t he
[ he preform 42.

radially to a

lesser extent, at -least in the region of its recovery

end (22).

2. Tampon according to Claim 1, characterised in

5 that, by means of axial pressing, the recovery end {22)

of the tampon (20; 2B) is provided with a finger recess

(26), and the introduction end (32) of
provided with a round dome.

the latter is

3. Tampon according to Claim 1, characterised in

10 that the approximately circular diameter

of the highly

compacted fibre core (62) amounts to 5 mm.

4. Tampon according to Claim 1 or 2,
in that the surface of the tampon is

characterised
surrounded at

least partially by a fluid-permeable sheathing.
15 5. Process for producing a digital tampon

according to one of Claims 1 to 4,

in which the

essentially cylindrical blank is formed by winding up a

length of continuous random fibre web,

narrow strip-

shaped portions of the circumferential surface of the
20 wound blank arranged at equal circumferential angles
from one another being pressed to produce a preform

(42) which, as seen in cross-section,

consists of a

central fibre core (62) of high compaétion and buckling
strength and of longitudinal ribs (64) of softer fibre
25 structure and coarser capillary structure, which extend
radially outwards from the fibre core (62) and which
are separated from one another by outwardly open
longitudinal grooves (180), and the soft longitudinal
ribs (64) of the preform (42) being exposed to a weak,
30 uniform pressure which is radial relative to the
longitudinal mid-axis of the preform (42), in such a
way that the outer ends of the longitudinal ribs (64)
form a soft, essentially smooth-cylindrical surface

(182) of smaller diameter corresponding

35 shape of the tampon (20; 28), with

to the final
the coarser

capillary structure being maintained, characterised in
that a plurality of identical, directly adjacent
sectors (S) of the entire circumferential surface of
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nose 128 facing hd smoot hi ng bukh

tely 0.2 and wni ch nerges

the bevel
pressed, in one operation to the £final shape of the

preform (42) which is approximately round in cross-
section, as a result of the pressing each sector (S)
being provided, only on a narrow strip-shaped portion,
with a longitudinal groove (180) forming the central
fibre core and, only on a portion which is adjacent in
a specific circumferential direction of the wound blank
and which extends over a larger circumferential angle,
with a longitudinal rib (64), and, at 1least in the
region of the end provided with the recovery tape (24),
the fibre material on the narrow circumferential
portions of the wound blank being subjected to a lower
radial pressihg force than the remaining fibre
material. ' _

6. Process according to Claim 5, characterised in
that the wound blank is pressed to the final éhape of
the preform (42} at room temperature.

7. Process according to Claim 5, characterised in
that the circumferential surface of the preform (42) is
heated during the concentric pressing to the £inal
shape of the tampon (20; 28).

8. Process according to Claim 5, characterised in
that the recovery end of <the tampon (20; 28) is
provided with a finger recess (26).

9. Process according to Claim 5, characterised in
that the introduction end (32) of the tampon (20; 28)
is shaped in the manner of a spherical cup.

10. Process according to Claim 5, characterised by

-the use of a fibre web, in which that outer face which

is located on the outside during the production of the
wound blank is formed at least partially by a fluid-
permeable water-repellent layer which is fastened at
least partially to the fibre web.

11. Process according to Claim 5, characterised in
that the wound blank is introduced into a preforming

press (36) first with its recovery end (30) having the
recovery tape (24).
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corresponds, in turn, to that QL the pressing surface 7

the press jaws

press 36 equi pp m E 130 of the pressin REPUACEMENT/ BHEET 4l |
. u l # | du0|ng the conically yl
g

30 of the tanpo

urse 2. i s evident that, fithis
above-descri bed Iesser pressi ng of t he Ligre naterla nsf 20 or
the cl earance 126 or bevel 130 the f k n be

28 by neans of

shaped nmore eagidy and gheHitedtbbrfIRP €61 Bladh BN characterised in
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end

that the preform (42) is moved during the pressing to
the final shape of the tampon (20; 28}).

13. Process according to one of Claims 5 to 12,
characterised in that the preform (42) is heated during
the pressing to the final shape of the tampon (20; 28).
14. Apparatus for ©producing a digital tampon
according to one of Claims 1 to 4 and for carrying out
the process according to one of Claims 5 to 13,
consisting of a preforming press (36) for pressing a
preform, with press jaws (58) which are arranged in a
plane perpendicular to the press axis and are movable
radially relative to the press axis and which, in their
closed position, are supported relative to one another
on their mutually opposite longitudinal sides, in the
closed state of the press jaws (58) the end faces of
the latter forming an essentially cylindrical, stepped

'pressing surface, and with a stationary die (48) which

20

follows the preforming press (36) coaxially relative to
the press axis and the inlet orifice (136) of which is
dimensioned according to the diameter of the orifice of
the preforming press (36) in the closed state of its

‘press jaws (58) and the outlet orifice (140) of which

25

30

35

is dimensioned according to the final cross=~section of
the tampon (20; 28), characterised in that all the
press jaws (58) have identical dimensions and are
arranged so as to be movable concentrically relative to
the press axis synchronously between their closed
position and open position, each press jaw (58) being
provided with only one pressing head (60) directed
radially relative to the press axis and with only one
pressing shoulder (74) which is provided, eccentrically
to the pressing head (60), only on a specific lateral
flank of the latter which is respectively directed in
the same circumferential direction about the press
axis, each pressing shoulder (74) being offset outwards
radially relative to the press axis in relation to the
end pressing surface of the pressing head (60) and
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-23- recovery end 22; 30 of the tampon 20, 28 ¢

| f appropriate, ' en| ng of the press orifig QHE@?B E*Fﬁ‘g
by the bevel of lmﬂﬂﬂgm gui ace of the pressing heafis] 60, can al so
already start o e 38 of the preforming preps|3@ 7RIANNST 1
14 and 15 show t he snDothlng bush - 35 - '

LA

)

W

having a larger pressing surface than théLg;gggigg_hgad,~__'
(60), and, in the _closed state of the press jaws (58},
the radial distance between the pressing surfaces (72)
formed by the pressing heads (60) and the press axis
5 being made greater at least in the region of the exit
side (40) of the press orifice than on its entry side
(38).
15. Apparatus according to Claim 14, characterised
in that the radial distance between the pressing
10 surfaces (72) formed by the pressing heads (60) and the
press axis is increasingly greater in the direction of
the exit side (40) of the press orifice.
16. Apparatus according to Claim 14, characterised
in that the radial distance between the pressing
15 surfaces (72) assigned to the pressing heads (60) and’
the press axis is increased in a step-like manner in
the region of the exit side (40) of the press orifice.
17. Apparatus according to Claim 14, characterised
in that the smallest diameter of the press orifice
20 formed by the narrow pressing surfaces (72) of the
pressing heads (60) in the closed state of the press
jaws (58) amounts to approximately 5 mm.
i8. Apparatus according to Claim 14, characterised
in that the longitudinal side of each press jaw (58)
25 respectively limiting the pressing shoulder (74) forms
a supporting face (82) which is respectively supported
on a sliding face (80) formed by the longitudinal side
limiting the pressing head (60) of the adjacent press
jaw (58), parts of the supporting face (82) and sliding
30 face (80) limiting an interspace (X) which extends
radially relative to the press axis and which is open
in the direction of the latter and is closed at its end
facing away from the press axis, in the closed state of
the preforming press (36).

35 19. Apparatus according to Claim 14, characterised
in that the supporting faces (82) are provided, on the
side of the press jaws (58) located in a

circumferential direction of the press axis, with
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48 of Figure 3 on a larger scale. The snoothing bush 48 |

The ol roul &t 132" “’f e M}ZS Wth Tadial siots 13 i
at equal angt\kg m one anot her and into whi t[}g n
respectively jecty nd beyond t he pressing shoul der 74 )| 70@&%%
the pressing heads 60, engage so as to be3eaei al |y novable
play, that is to say w thout belng gui ded by the slot 134, as a centring
mounting for tH&pPperting ribs (86) "which, 1in the closed| sta
preforming press = (36), bear against the opposite
sliding face (80) of the adjacent press jaw (58) and
which form the radial and closed end, the outer in
5 relation to the press axis, of the interspace (X)
between the adjacent press jaws (58) in the closed
state of the latter.
20. Apparatus according to Claim 19, characterised
in that the supporting ribs (86) are directed
10 approximately parallel to the press axis.
21. Apparatus according to one of Claims 14 to 20,
characterised in that lateral flanks (76, 78) of the
pressing head (60) of each press jaw (58) converge
slightly in the direction of the narrow pressing
15 surface (22) at the radially inner end of each pressing
head (60).
22, Apparatus according to one of Claims 14 to 21,
characterised in that the preforming press (36)

ﬁﬁs

consists of eight press jaws (58).

20 23. Apparatus according Claim 14, characterised in
that the stationary die is a smoothing bush (48), the
continuous final-shaping channel (138) of which is
shaped partially conically and the clear final cross-
section of which corresponds approximately to the final

25 cross-section of the finished témpon (20; 28).

24. Apparatus according to Claim 23, characterised
in that the largest clear cross-section of the inlet
orifice (136) of the smoothing bush (48) located
coaxially opposite the exit side (40) of the preforming

30 press (36) is defined by the cross-section of the press
orifice on the exit side (40) of the latter, with the
press jaws (58) closed.

25. Apparatus according to Claim 23 or 24,
characterised in that there are arranged on the inside

35 of the smoothing bush (48) guide ribs (142), the number
of which corresponds to that of the press jaws (58) of
the preforming press (36) and which assume the same

"l




L

recovery tapgpﬂA,mguﬂd~sp”Tally during the production of jtjy
Thi s functl ﬂ“igg‘ES can be seen especially cl ¢aj 5
|nvvh|chthm m O with their pressing surfages 72 “are sho

clearly narréiterc and Zhofter than the slots 134 are wideahd ZeMNéQWth t
a clear distance 135 is forned between the noses 128 of jhg_pressing he

60 and the sl 6ts 134. In the closed state @ff the press jpws 58, the

essing surfaces 72 of the pressing_heads 60 are aligneb-w-th-tha_inper
Errcunfgrentlal angylax posﬂ%;on rglatlve to the press axis as the

pressing heads (60).
26. Apparatus according to one of Claims 23 to 25,
characterised in that the pressing heads (60) of each
5 press jaw (58) project, with their end (124) located on
the exit side (49) of the preforming press (36), beyond
the corresponding end (128) of the associated pressing
shoulder (74) of the same press jaw (58), and in that
there is located opposite the exit side (40) of the
10 preforming press (36) a round fastening disc (132)
which surrounds the inlet orifice (136) of the
smoothing bush (48) and belongs to the latter and of
which the front side perpendicular to the main axis of
the apparatus is provided with slots (134) which are
15 radial relative to the main axis of the apparatus and
into which the said ends (124) of the pressing heads
(60) engage, but are arranged at a distance from the
walls of the slots (134).
27. Apparatus according to one of Claims 14 to 26,
20 characterised in that there is arranged behind the
outlet orifice (140) of the smoothing bush (48) a
turret disc (52), to which a cylindrical hollow mandrel
(56) for transferring the tampon (20; 28) to a
packaging station is fastened coaxially.
25 28. Apparatus according to Claim 27, characterised
in that the clear cross-section of the hollow mandrel
(56) is matched to the smallest clear cross-section of
the smoothing bush (48).
29. Apparatus according to Claim 27 or 28,
30 characterised in that the hollow mandrel (56) consists
of plastic. '
30. Apparatus according to Claim 28 or 29,

characterised in that the hollow mandrel (56) consists
of metal.

35 31. Apparatus according to Claim 14, characterised
in that the preforming press (36) is preceded coaxially
movably by a centre sleeve (44), the diameter of which
is made smaller than the press orifice in the open
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'of the inlet orifice 136—6f—the snoothing bush 48, so th '
u“e front end of the preform4 HEPLGOEMEMT 'SHEET
“ﬁﬂ@l l“““ i fice 136 and consequently Ilalua rt~s—sphr 4l
ng to M gure®l4, the snoothing bush 48 hasf i de
cross-section in the region of its inlet qrifice 136. The (di gn.ér'g?‘s@ tHi

inlet orifice 136 corresponds approxi matel®y fo the larg

Cross-section ohobeiBheSE Cthé! predd s Xibs§ Hnd'Ow

wound recov
al i gnnent mfgn

shape. Accor

10

th rnllv

Hi 9
tecdgar

ch serves to

introduce a wound tampon blank into the preforming
press (36), and in that there is mounted in the centre
sleeve (44) so as to be displaceable to and £ro
coaxially a ram (46), the diameter of which is smaller
than the press orifice in the closed position of the
press jaws (58) and which is provided for ejecting the
preform (42) out of the preforming press (36) through
the smoothing bush (48) into the hollow mandrel (56).
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of the preforming press 36 in the closed state  -24- ‘CRF A%wfﬁ
i | tate HERH

Figures 3 and 8, so that a reliable ejection of th¢
the preformng press 36 is ensured. A final -shaping hannel 138 I
Ife

narrows conically fromthe circular inlet orifice 136 ag flar2dsJANc9Nt
orifice 140 of the snoothing bush 48. 'ghe

TAMPON, ESPECIALLY FOR FEMININE HYGIENE, AND PROCESS
AND APPARATUS FOR PRODUCING IT

Abstract

A digital tampon (20) for feminine hygiene,
having a round dome (33) and a recovery tape (24),
5 consists of a blank which is shaped by winding up a
length of continuous random fibre web and which is
pressed to produce a preform having a fibre core,
longitudinal ribs and longitudinal grooves. The
longitudinal ribs are pressed weakly to the final shape
10 of the tampon (20; 28). The preform, before being
pressed to the final shape of the tampon (20), is
shaped as a result of the separate, but simultaneous
radial pressing of directly adjacent sectors of its
entire circumferential surface to form a longitudinal
15 groove and a longitudinal ‘rib respectively on each
sector of the circumferential surface. The longitudinal
groove and longitudinal rib assigned to each sector of
the circumferential surface (182) are arranged
respectively in succession in the same order in the
20 circumferential direction of the preform. The fibre
material is pressed radially to a lesser extent in the
region of the end (22) provided with the recovery tape
(24). The invention also relates to a process and an
apparatus for producing the tampon. (Figure 1)
25

FIGURE 1
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coni cal shape is designed so that the | east possible ejEttiomforce-is
necessary in order to eject the preform42 out of the prgﬁgﬁhﬁwwﬁ;r%@h
.into the snmoothing bush 48. It is evident fromFigure 34 that there prjéct
fromthe inner wall of the final-shaping channel 138 g runpar jan 1997
corresponding to the nunber of press jaws 58, of, in tlhe |present case
eight, radial "guide ribs 142, the tri angu+ ar. cross-sect}i d '
radially inwards at 144. Two | ongitudinally extendi ng fll anks




146, 148 of the guide ribs 142 have a concavely shaped gross=seect+oeh-and.
correspond approxi mately exactly to the clear cross-seckiW-0CEMENT SHEET l
| ongi t udi nal grooves 180 between the |ongitudinal ribs B4 of the prefonmi42
whi ch are produced by the press jaws 58. Figure 14 shows h2t7thgqu?'zgkt of
the guide ribs 142 increases sharply fromthe inlet oriffifce 136‘ e
snoot hi ng bush 48 as far as an intersection point. 150 gf 154
and subsequently narrows to a | esser extent up to apprdximately 1 mmin |-
front of the outlet 2,

FIG. 3



;Fifice 140. The final-shaping channel 138 t hus conesTSrS0f
AL, SHEET

cone 152, 154 and of the cylindrical outlet orifice 140.

ef fective possible pressing operation, in addition to thef nunber of pres
jaws 58, eight concave |ongitudinal slots 158 of a cross-gegt Rdh JAN B9
formof an arc of a circle are correspondingly provided irp fhe inner wall

of the final ~shaping channel 138. The shape of the final-{s
138 has been determned by tests. The sBape described afhieves an ideal

course of the

FIG. &
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pressing force, and the tampon 20, 28 acquires the best possible

appearance. During the pressing of the preform 42, the gui dq iy NT SHEET
ensure its exact axial guidance, -25- and at the sane tirenggguﬁﬁﬁie~§—~5

material is displaced in the best possible way while the prijefform42 is
bei ng pushed through. In order to reduce the wear and to 27JAN 1997
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achi eve good sliding properties when the preform42 is being pushed through
the smoot hing bush 48, the final- shaping channel 138 of thelatfer is

coated with a hard-netal |ayer. Figures 16 and 17 show the HuRg

fastened by neans of two fastening claws 160 to the turret
fasteni ng neans (not shown), such as screws or the like. An
162 is narrowed slightly conically, the dianeter of the intgk
bei ng made slightly larger than thesgsnallest bush

58 80

| DX

86 fvsz
82 ~

9, 7 i 78 92+ )




di ameter of the snoothing bush 48. At approxinmately m d-| epgth e 1
orifice 162 nerges into a cylindrical part 164 which, int MM@WE&‘ gﬁgg
approximately to the final dianeter of the snoothing bush #8f The hub 50 i
provided on the rear side with a recess 166 which, as sho nFrUKKe 997 i
| ocat ed opposite the supporting guide 54 in the turret dis¢ %2, the
function of wmhich is described below Figure 18 shows the hoMowTamdrer 56
which is provided, at its inlet end, with an annular flangé 168,

vy U

9, 7, 7 60 78 m—

FIG. S 6 gy 78 92
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fr-om whi ch centring batons 170 extend at intervals over the circunference
of the hollow nmandrel 56 on a | ength which corresponds at MOfEp

~thickness of the turret disc 52 in Figure 4. Provided at tfhe I%&@?ﬁﬂﬁhSﬁgEf
the annular flange 168 is a centring extension 172 which engages into a
radial centring slot 174 on the rear side of the hub 50. Thils @nkJAd®IRat
the hol |l ow nandrel 56 can be insertegl;, with an orifice 17§ s| opi ng
obl i quely downwards, into the turret disc 52 only in the jposition shown In
Figure 18. The hol |l ow mandrel 56
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preferably consists of plastic, but if appropriate it can al so be nade of
steel . Wth the apparatus described, the process for producing the dlgltal

tampon 20 or 28 in Figures 1 and 2 accordlng to t he i nyent-er—s—eart+ed
out as follows: -26- First, an essentially-cylindri¢aRERMACRMENT HHEET s
shaped : _
8 27 JAN 1997
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e

recovery tape 24, of a nonwoven web of tangled natural fibre

way that the recovery tape 24 bears in the formof a spiral fag

‘'of the wound bl ank. Thereupon, this wound blank is pushed
t he opened preform ng press 36 by neans of the centre sl eevs

in a way known per se, by winding up a length portion, proviged.MLIh a

 REPOAGENENTE SHEET

i 2o

into

w7

end face of the wound bl ank provided wit® the recovery tape |2 eing
| ocat ed at t he front in t he feed di rection. Sybsequently, as
shown in Figure 5, narrow rib-shaped
' XIV|<—
]
134 132 132 |
Y 4 134
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152 154150 144
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122 138 140 46| |18
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or- strip-shaped sectors of the circunferential surface o LY
which are parallel relative to the press axis A and whi ch BrRACEMENRSHHET
from one another by equal circunferential angles, are pres$§ed radrally
relative to the press axis A as a result of the synchron UE qpngn@m”7

cl osing novenent of the press jaws 58, and the |ongitudfjng@l grooves 180
are formed. Sinultaneously, by medf)s of the pressifg

of the sane press jaws 58, which are |ocated respecfively on that
side of the associated

—-|XVII
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pressing head 60 directed in the anti-clockw se
Figure 7, l.arger portions of the sane sectors of
surfadé of the wound blank are subjected to a pregssjing force to f
| ongist udi nal ribs 64. Consequently, the preform 42 |i s 1dbF&BnEE8;
cycl® of the press jaws 58 noving jointly into t | osed positi
the formng of the |ongitudinal grooves 180, the {central fibre corg

pRF62-2
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m t he
ne wor k
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approximately circular cross-section andl~of hi =
buckling strengThmpos, especially for feminine hygiene, and process and apparatus

for producing it

The invention relates to a tampon for feminine hygiene, to aprocess and to an

apparatus for producing the tampon.

Tampons are known having a recovery tape at its recovery end (withdrawal

end),

the tampon being formed from an approximately cylindrical blank, shaped by winding

up 2 length of continuous fibre web, and narrow strip-shaped portions of the

circurnferential surface of the wound blank arranged at equal angular distances from one

another being pressed radially relative to the longitudinal mid-axis of the latter to

produce a preform which, as seen in cross-section, consists of an approximately circular

fibre core of high compaction and buckling strength and of longitudinal ribs of softer

fibre structure with coarser capillarity, which extend radially outwards from the fibre

core and which are separated from one another by outwardly open longitudinal grooves,

and only the soft longitudinal ribs of the preform being exposed to a weak, uniform

pressure radial relative to the Iongitudinal mid-axis of the preform, in such a way that the

outer ends of the longitudinal ribs form a soft, essentially smooth-cylindrical surface of

smaller diameter corresponding to the final shape of the finished tampon, with the

coarser capillary structure being maintained.

Tampons of this generic type are known from DE 3,934,153 C2. They are, as a
rule, packaged individually and are introduced into the body cavity by hand, without an

introduction aid. In the proper position or even in any position, the recovery tape bears

against the recovery (withdrawal) end of the tampon or has -
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produced whi |l st the longitudinal ribs 64 extend radial ]y pett-wa+es

Iateral_ly of the longitudinal grooves 180 and have an |rcnea |rb{gé$( ﬁsét
fibre Structure with coarser capillarity towards the outsild

essentlally in this pressing operation that the |ateral flanks 8 of e

U™

pressing head 60 take up in the direction of the press axis that fibre

-2 -
been pressed into this. After the individual pack has
been opened, therefore, the recovery tape first has to
be detached from the recovery end of the tampon, before
the digital tampon can be introduced. This detachment
of the recovery tape from the recovery end of the
tampon becomes a troublesome manipulation when the
recovery tape is anchored to a greater or lesser depth
or firmly in the pressed fibre composite of the tampon
during its production. There is provided for producing
this tampon a so-called progressive press, in which two
different groups of press jaws press the tampon in
succession to produce a preform, before the latter is
subsequently brought to the final shape of the finished
tampon in a die. This progressive pressing causes an
expansion of the tampon which is similar to the shape
of a quadrangle and as a result of which it is not
always possible to prevent some risk of leakage when
the tampon is employed. The tampon necessitates the use
of a relatively large amount of material, by means of
which a high stability or buckling strength of the
tampon desired for digital <tampons is achieved.
However, this advantage is afforded at the expense of a
lower activatability of the f£ibre material, compacted
in the axial fibre core of the tampon, by fluid coming
into contact with this fibre material., thus
contributing, in conjunction with a heating of the
fibre material during the pressing of the latter, to an
impairment of the absorbency and speed of absorption.

Once the recovery tape has been detached from
the recovery end of the tampon before the introduction
of the latter, the tampon, after being inserted into
the body cavity, is introduced into the body cavity
completely by means of a finger by the exertion of
pressure on the recovery end of +the tampon. This
complete introduction of the tampon can also present
difficulties, because a finger can slip off from the
recovery end of the tampon as a result of deficient
guidance. Moreover, relatively firm fibre consistency




material 84 which tends to penetrate into the interspace
sliding face 80 and a supporting face 82 of two adja '
respectively, so that a conpletely snooth soft surfade
outside of the longitudinal ribs 64. This effect can.
spe@ific -surface nature -of the said lateral filank 78

said lateral flank 78 fornms in each case with the |ongi m d- axi s} M
of the particular press :

head,
wherein the press jaws are simultaneously movable concentricaily relative to the press
axis and, in a closed position, are supported relative to one another on mutually opposite
longitudinal sides, and the radial distance between the press axis and a press head
proximate one of the inlet orifice and outlet orifice is greater than the distance between
the press axis and the press head proximate the other of the inlet orifice and the outlet
orificz; such that the tampon is compressed to a greater extent proximate the insertion
end of the tampon tha:n proximate the withdrawal end of the tampon; and

a stationary die which is coaxial with the press axis of the preforming
press, has an inlet orifice which corresponds to an outer diameter of the preform, and has

an outlet orifice which corresponds to an outer diameter of the tampon.



jaw. After the preform 42 has been pressed, a counter-ram
noved. through the hol | ow mandrel 56, the hub 50 and
bush 48 coaxially up against the end of the preform 42 at
run-through direction, in the preformng press 42, after
has ~been ventilated slightly. At the sane tine, the ram 4
agai nst the end of the preform42 at the-fear in the run-tH

REPLAGEMGNT SHEET

€ snoot NI ng

e ki [ he
e TEEPPE

6 ~J ITUV'CU UP’

rough di rection.

(
t
t

"_"jj

The two r afithe tampehpdditiendllysemtails psychological problems which can be d

EUimental 1o

the acceptance of the tampon. Since fibre material can build up between the centrally

arranged press jaws, which influence the pressing of said fibre material and can no

longer be smoothed onto the surface of the tampon, the fibre material remains visible as

a narrow fin which is undesirable both for psychological and for physiological reasons.

It is a preferred object of the invention, to improve a digital tampon of the known

generic type mentioned in the introduction, in such a way that the digital tampon has a

fin-free, essentially continuously smooth-cylindrical, soft surface and can

be introduced

into the body cavity more safely and with greater comfort. To reduce the risk of

leakage, the tampon preferably is to expand to a circula.r-cylindrical cross-section, have a

lower weight of fibre material used, but nevertheless achieve a high rate and degree of

expansion, along with a correspondingly high fluid absorbency and retention, whilst

maintaining the necessary stability.

According to a first aspect of the invention, there is provided a tampon for

feminine hygiene, having an insertion end and a withdrawal end, comprising:

- a compressed, generally cylindrical solid, fibrous core from which

relatively uncompressed longitudinal ribs extend radially outward, each of the ribs being

separated from adjacent ribs proximate the compressed core, wherein the core is

compressed to a greater extent proximate the insertion end of the tampon than proximate

the withdrawal end of the tampon.

According to a second aspect of the invention, there is provided a process for

producing a tampon having an insertion end and a withdrawal end the process

comprising the steps of:
- winding up a length of a continuous fibrous web to form a

cylindrical tampon blank having a circumferential surface;

generally

- pressing spatially separate, narrow, strip-shaped portions of the

circumferential surface of the tampon blank radially inward in a simultaneous manner to

form a plurality of longitudinal grooves separated by relatively uncompressed_

longitudinal ribs which extend radially outward from a relatively compressed core,

wherein the core is compressed to a greater extent proximate the insertion

tampon than proximate the withdrawal end of the tampon; and

end of the



oppositely directed axial pressure on the preform 42 whic |
provided with the round donme 33 for the introduction end Zh _..% e F%T-FE'EY
20; 28%nd with the finger recess 26 for the recovery end|22; 30 of the

tanpon. During this relatively slight axial pressing, the|pfefb0nfER P88
transferred into the hollow mandrel 56 by_neans of the t nans. The nose$

tAat the recovery {ta ef24 attached

124 and 128 of the press jaws 58 ensure t C ]
spirally to the {r ontpressinpbutehends oé therlongifidirel ribaradialin g

erfectly duri the transfer e s -
P y smoo?l% c1rcumferent?al surface, while maintaining the relatively uncompressed fibrous

structure of the ribs.

According to a third aspect of the invention, there is provided an apparatus for
producing a tampon having an insertion end and a withdrawal end comprising:

- a performing press for pressing a preform having a press axis, an inlet
orifice, an outlet orifice, an a plurality of similarly configured press jaws arranged in a
plane perpendicular to the press axis, each press jaw having:

- a press head which is directed radially toward the press axis,

- a press shoulder which is laterally adjacent the press head, is displaced
radially outward from the press head, and has a larger pressing surface than the press
head,
wherein the press jaws are simultaneously movable concentrically relative to the press
axis and, in a closed position, are supported relative to one another on mutually opposite
longitudinal sides, and the radial distance between the press axis and a press head
proximate one of the inlet orifice and outlet orifice is greater than the distance between
the press axis and the press head proximate the other of the inlet orifice and the outlet
orifice; and

- a stationary die which is coaxial with the press axis of the preforming
press, has an inlet orifice which corresponds to an outer diameter of the preform and has
an outlet orifice which corresponds to an outer diameter of the tampon. B

In accordance with the method of the invention, the preform, before being
pressed to the final shape of the tampon, is shaped by the separate, but simultaneous
radial pressing of directly adjacent sectors of its entire circumferential surface to produce
a longitudinal groove and a longitudinal rib réspectively on each sector of the
circumferential surface of the preform, the longitudinal groove and longitudinal rib
which are assigned to each sector of the circumferential surface being respectively
arranged in succession in the same order in a circumferential direction of the preform,
and the longitudinal grooves being pressed radially to a lesser extent, at least in the
region of its recovery (withdrawal) end.

The invention preferably relates to a process for producing a tampon for feminine

hygiene, in which, as in DE 3,934,153 C2, all essentially cylindrical blank is formed by
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essentially snooth-cylindrical final shape of the tanpon{2Q or 28 accordin
to Figure 1 or -6~ '

winding up a length portion provided with a recovery tape and consikting of continuqus -

random fibre web, narrow strip-shaped portions of the circumferential surface of the
wound blank arranged at equal circumferential angles from one another being pressed to
produce a preform which, as seen in cross-section, consists of a central fibre core of high
compaction and buckling strength and of longitudinal ribs of softer fibre structure and
coarser capillary structure, which extend radially outwards from the core and which are
separated from one another by outwardly open longitudinal grooves, and only the soft
longitudinal ribs of the preform being exposed to a weak, uniform pressure which is
radial relative to the longitudinal mid-axis of the preform, in such a way that the outer
ends of the longitudinal ribs form a soft, essentially smooth-cylindrical surface of
smaller diameter corresponding to the final shape of the tampon, with the coarser
capillary structure being maintained.

The preferred process is improved according to the invention in that a plurality of
identical, directly adjacent sectors of the entire circumferential surface of the wound
blank are separated, but at the same time pressed, in one operation to the final shape of .
the preform which is approximately round in cross-section, as a result of the pressing
each sector being provided, only on a narrow strip-shaped portion, with a longitudinal
groove forming the central fibre core and, only on a portion which is adjacentina
specific circumferential direction of the wound blank and which extends over a larger
circumferential angle, with a longitudinal rib, and, at least in the region of the
withdrawal end provided with the recovery tape, the fibre material on the narrow
circumferential portions of the wound blank being subjected to a lower radial pressing
force than the remaining fibre material. '

Finally, the invention is also preferably directed at an improvement of the
apparatus according to DE 3,934,153 C2 for producing a tampon for feminine hygiene
and for carrying out the above-described process. The preferred apparatus consists of a
preforming press for pressing a preform, with press jaws which are arranged in a plane
pérpendicular to the press axis and are movable radially relative to the press axis and
which, in their closed position, are supported relative to one another on their mutually

opposite longitudinal sides, in the closed state of the press jaws the end faces of the latter



EPLACEMENT SHEET

2, the fibre structure being stabilised coarser capifl les+ty—of—tteipre
material 84 |ocated outside the fibre core 62 is nain ai{]sg:éél.‘%% I hi shed
tanpon 20; 28. The snoothing effect is preferdally ' O diby a
heating of the preform 42 by neans of the snoothing{bysh 48 equipped W th

heati ng el enents. The synchronous cl osing novenent ¢

the final dianmeter of the fibre core 62 of the tanp

n..20

20

f the press jaws %8 to

=y

28—+S (SRS

i al,

because, %minﬁ ai@.lzénﬁgﬂly cylindrical, stepped pressing surface, and with a stationary die

which follows the preforming press coaxially relative to the press axis and the inlet
orifice of which matches the diameter of the orifice of the preforming press in the closed
state of its press jaws and the outlet orifice of which matches the final cross-section of
the tampon.

In a preferred embodiment the invention provides an improvement of this
apparatus, in that all the press jaws have identical dimensions and are arranged so as to
be movable concentrically relative to the press axis synchronously between their closed
position and open position, each press jaw being provided with only one pressing head
directed radially relative to the press axis and with only one pressing shoulder which is
provided, eccentrically to the pressing head, only on a specific lateral flank of the latter
which is respectfully directed in the same circumferential direction about the press axis,
each pressing shoulder being offset out.wards radially relative to the press axis in relation
to the end pressing surface of the pressing head and having a larger pressing surface than
the pressing head, and, in the closed state of the press jaws, the radial distance between
the pressing surface formed respectively by the pressing heads and the press axis being

made greater at least in the region of the exit side of the press orifice than on its entry

side.
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fibre material of th&ince each sector of the circumferential
surface of the preform corresponds respectively to the
shape of the ﬁressing surface of a press jaw and is
therefore provided, during pressing, only with a
longitudinal groove and a directly adjacent
longitudinal rib respectively, during the simultaneocus
pressing of the longitudinal groove of the sector
adjacent in a circumferential direction of the preform,
the fibre material, involved in forming a fin, of the
longitudinal «rib of the sector preceding in the
circumferential direction of the preform has been taken
up into the longitudinal groove from the outside of the
longitudinal rib towards the inside of the preform as a
result of the friction exerted between the press die
and the fibre material during the pressing. An
essentially smooth-cylindrical soft surface of the
tampon is therefore obtained, and only a hint of the
longitudinal grooves closed on the circumferential
surface of the tampon can be seen.

" Because the tampon is shaped in. a single
cperation, as a result of the concentric, .synchronous
closing movement of the press jaws of the preforming
press, to produce the prepressed tampén or preform
which is subsequently brought to the approximately
circular-cylindrical final cross-section _of the
finished tampon merely by gentle smoothing, the central
fibre core is centred as exactly as possible relative
to the longitudinal mid-axis of the tampon, so that a
high buckling strength is ensured. At the same time, a
fraction of the fibre material in the region of this
fibre core is highly compacted, so that the fibre core
has a small diameter of, for example, only 5 mm.

Consequently, a larger quantity of less
compacted fibre material is available and can be
activated immediately by fluid coming into contact with
it. When wetted with fluid, the tampon endeavours to
expand to the original, circular-cylindrical cross-
section of the wound blank, and therefore the risk of a
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in the region ff t he recovery end of the tanpon. .

eakage is reduced. The lower compaction BT ThHeé fibre
material in the region of the recovery end of the
tampon also contributes to this, even though the main
purpose of this lower compaction is aimed at making it
easier for the user to grasp the recovery tape and at
shaping a finger recess in the recovery end of the
tampon. This also applies when a finger recess is
already shaped in the recovery end of the tampon as a
result of axial pressing. Since the front end face of
each press jaw consists respectively of only one
pressing head and only one pressing shoulder which is

itself always arranged only on a lateral flank of the -

associated pressing head located in a circumferential
direction of the press axis, any fin formation on the
surface of the preform or of the finished tampon is
avoided.

Advantageous developments of the invention are
contained in the subclaims. ‘

The invention is explained in more detail below
with reference to the diagrammatic drawing of exemplary
embodiments of a tampon and of an apparatus for
producing this; in the drawing:

Figure 1 shows a diagrammatic view of a tampon
according to the invention;

Figure 2 shows a diagrammatic view of a further
embodiment of a tampon according to the invention;

Figure 3 shows a diagrammatic view of the use
of a digital tampon in Figure 1 or 2;

Figure 4 shows an apparatus for producing the
tampons according to Figuxe 1 or 2 in a longitudinal
section ;

Figure 5 shows a section through a pressed
tampon preform along the line V-V in Figure 4;

Figure 6 shows a cross-section through a ready-
pressed tampon along the line VI-VI in Figure 4;

Figure 7 shows a view of the exit side of a
preforming press for the preform, with closed
asymmetric press jaws; | |

ed
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Figure 8 shows a top view of two press jaws of

the preforming press in Figure 7 located

another, in a partially cut-away,

representation;

next to one

enlarged

Figure 9 shows a view of a plurality of press
jaws in the <closed state, which illustrates the

influence of an interspace on one side of each press

jaw on the fibre material of the preform;

Figure 10 shows a side view of a press jaw in
the direction of the arrow X in Figure 8 and its

fastening to fastening arms of the preforming press;

Figure 11 shows an enlarged side view of a
press jaw having a pressing blade for producing the

tampon in Figure 1;

Figure 12 shows an enlarged side view of a
press jaw having a pressing head for producing the

tampon in Figure 2;

Figure 13 shows a view of a smoothing bush;

Figure 14 shows a longitudinal mid-section of .
the smoothing bush along the line XIV-XIV in Figure 13;

Figure 15 shows a diagrammatic view of the
smoothing bush according to Figures 13 and 14, with the

recovery tape and some pressing heads;

Figure 16 shows an elevation view of a hub;
Figure 17 shows longitudinal mid-section of the
hub in Figure 16 along the line XVII-XVII, and

Figure 18 shows an elevation view
mandrel. ' '

of a hollow

Figures 1 and 2 illustrate two embodiments of a
digital tampon 20; 28 according to the invention for
feminine hygiene, having a recovery tape 24 at its
recovery end 22; 30. The tampons 20; 28 each consist of
a web-shaped rectangular length portion (not shown) of
an essentially homogeneous continuous web of random-

laid natural fibres, such as cotton and/or viscose
staple fibres. This length portion is rolled up on
itself to form an approximately cylindrical wound

blank. Narrow strip-shaped portions

of the



-29- increasingly |esser extent in the direction O f REPLABEMENTO GHET

end.

. ,-30- List of reference synbols

10 FEB 1998

-11-

circumferential surface of this wound blank arranged ét
equal angular distances from one another are pressed
radially relative to the longitudinal mid-axis of the
latter to produce a preform 42 in Figures 4 and §
which, as seen in cross-section, consists of an
approximately circular fibre core 62 (Figure 5) of high
compaction and buckling strength and of longitudinal
ribs 64 of softer fibre structure with coarser
capillarity, which extend radially outwards from the
fibre core 62, the longitudinal ribs 64 being separated
from one another by outwardly open longitudinal grooves
180. Only the soft longitudinal ribs 64 of the preform
42 have been exposed to a weak, uniform pressure which
is radial relative to the longitudinal mid-axis of the
preform 42, in such a way that the outer ends of the
longitudinal ribs 64 form a soft, essentially smooth-
cylindrical surface 182 (Figure 6) of smaller diameter
corresponding to the final shape of the finished tampon
20; 28, with the coarser capillary structure being
maintained.

According to the invention, the preform 42,
before being pressed to the final shape of the tampon
20 or 28, is shaped as a result of the separate, but
simultaneous radial pressing of directly adjacent
sectors S of its entire circumferential surface 182 to
form a longitudinal groove 180 and a longitudinal rib
64 respectively on each sector S of the circumferential
surface 182. At the same time, each of the longitudinal
grooves 180 and each of the longitudinal ribs 64, which
are assigned respectively to one of these sectors S
(Figure 5) of the circumferential surface of the
preform 42, are arranged in succession in the same
order, as seen in the circumferential direction of the
preform 42. The fibre material of the preform 42 is
pressed radially to a lesser extent in the fegion of
the recovery end 22; 30. By means of axial pressing,
the recovery end 22; 30 of the tampon 20 or 28,
respectively, is provided with a finger recess 26, and
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a front or introduction end 32 of the tampon 20; 28 is
provided with a round dome 33.

In the embodiment of the digital tampon 20
illustrated in Figure 1, the rear or recovery end 22 is
widened in diameter by approximately 0.2 mm over an
axial length of approximately 8 mm. The fibre material
of the tampon 20; 28 therefore has a lower density in
the region of the recovery end 22 of the tampon 20 as a
result of the lesser pressing. The recovery tape 24 is
laid spirally against the finger recess 26. The second
embodiment "of the digital tampon 28 shown in Figure 2
is widened conically and compacted to an increasingly
lesser extent over a length of approximately 15 mm in
the direction of its recovery end 30. Both digital
tampons 20; 28 have an essentially smooth circular-
cylindrical surface which feels agreeably soft.

According to Figures 5 and 6, the highly
compacted fibre core 62 of the digital tampons 20; 28
has a circular cross-section of only approximately 5 mm
with a lower weight of fibre material used and with the
necessary buckling strength being maintained, a high
rate and degree of expansion, . aleng with a
correspondingly high fluid absorbency and . retention,
being achieved.

The tampons 20, 28 are preferably surrounded by
a2  fluid-permeable sheathing (not shown) which covers
the circumferential surface of the approximately
cylindrical tampons 20 and 28 at least partially in
each case. This sheathing expediently consists of a
nonwoven material, the fibres of which have a
hydrophobic finish. The sheath of a material of this
kind makes it easier to introduce the tampons 20 and 28
into the body cavity and prevents the fibre fluff from
being detached when the tampon is being introduced into
or extracted from the body cavity. The sheath, as an
integral part of the portion of nonwoven web,
preferably already surrounds the circumferential
surface of the wound tampon blank completely or even
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only partially, in such a way that a length $crti§ﬁ“3?—_h_—__—

the tampon located in the region of the front or

introduction end is exposed. This ensures that, despite

the sheathing, the tampon can expand in an unimpeded
manner when fluid comes into contact with it. If
appropriate, ‘however, the wound blank or even the
ready-pressed tampon can also be provided at its
recovery end with a sheathing which is wrapped round
the circumference of the blank or the tampon from this
end. The use of a heat-sealable sheathing material,
which, if'appropriate, contains partially heat-sealable
- fibres, such as, for example, so-called bicomponent
fibres, makes it possible, in exactly the same way as
natural adhesives, such as starch, to achieve a
sufficient fastening of the sheath to the fibre
material of the blank or tampon.
Figure 3 illustrates the use of a tampon 20 or
28 according to Figure 1 or 2, the part of a pack (not
shown) surrounding the recovery end 22 or 30 of the
j tampon 20 or 28 being removed first. The tip of an
index finger 34 is thereafter inserted into the finger
recess 26 at the recovery end 22 or 30 of the tampon 20
.-or 28, and subsequently the rest of the packaging
material is removed, before the tampon 20, 28 is
introduced into the body cavity. The recovery end 22,
30 of the tampon 20, 28, said recovery ‘end being
compacted to a lesser extent according to the
invention, makes it easier to shape the finger recess
26 and insert the index finger 34 into the finger
recess 26 of the tampon 20, 28. The softer nature of
the fibre material at the recovery end 22, 30 of the
tampon 20, 28 gives the user a more congenial feeling.
Furthermore, a more rapid expansion of the recovery end
22, 30 of the tampon 20, 28 is achieved, with the
result that the risk of a leakage shortly after the
tampon 20, 28 has been inserted into the body cavity is
reduced.

Figure 4 illustrates an apparatus for producing
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a digital tampon 20 or 28 according'to‘Figurig;i and 2, °

It consists of a preforming press 36 having an entry
side 38 and an exit side 40 and serves for pressing the
preform 42 located in the preforming press. The
preforming press 36 is equipped with press Jjaws 58
which are arranged in a plane perpendicular to the
press axis A and are movable radially relative to the
press axis A and which, in their closed position, are
supported relative to one another on their mutually
opposite longitudinal sides. In the closed state of the
press Jjaws 58, the end faces of the latter form an
essentialiy cylindrical, stepped pressing surface, by
means of which one of a plurality of directly adjacent
sectors S of the entire circumferential surface of a
wound blank is loaded respectively for the purpose of
pressing a longitudinal groove 180 and a directly
adjacent longitudinal rib 64 (Figure 5).

The apparatus comprises, further, a die which
is designed as a heatable smoothing bush 48. This
smoothing bush 48 is arranged coaxially relative to the
press axis A of the preforming press 36 and is provided
with an inlet orifice 136, the diameter of which
corresponds approximately to the exit orifice of the
preforming press 36 in the closed state of its press
jaws 58. An ocutlet orifice 140 of the smoothing bush 48
is dimensioned according to the final cross-sazction of
the finished tampon 20, 28. )

The preforming press 36 is preceded by a centre
sleeve 44 having a ram 46. The centre sleeve 44 is
arranged so as to be movable to and fro coaxially
relative to the axis of the preforming press 36 and
serves for pushing a respective wound blank into the
opened preforming press 36, the end of the wound blank
provided with the recovery tape 24 being at the front
in the pushing-in direction. The ram 46 is mounted in
the centre sleeve 44 so as to be displaceable to and
fro axially relative to the latter and serves for
pushing out the preform 42 in the preforming press 36.
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As a rule, the front end face of the ram 46 is provided
with a recess, known per se and therefore not shown,
which resembles a spherical cup and by means of which
the introduction end of the preform 42 is shaped in the
manner of the round dome 33. In this case, there is
provided in a likewise known way a counter-ram (not
shown) which is moved up against the rear end of the
preform 42 at the moment when said ram 46 is moved up
against the front end of the preform 42. The end face
of this counter-ram is curved in the manner of a
spherical .cup. Since an opposite axial pressing force
is exerted by the two rams on the preform 42 when the
latter is being ejected from the preforming press 36,
the finger recess 26, serving the purpose described
above, is formed in the rear end of the preform 42 by
the counter-ram.

The preforming press 36 with eight press jaws
58 is shown on a larger scale in its closed position in
Figure 7. All the press jaws 58 are identical in
respect of their shape and dimensions. Furthermore, the
press Jjaws 58 are arranged so as to be movable
synchronously into the closed or open position radially
and concentrically relative to the press axis A
(Figure 4) and, at the same time, are designed so that
the circumferential length of the press orifice formed
by the closed press 3jaws 58 corresponds to the
circumference of the wound blank (see also the cross-
section of the preform 42 in Figure 5). That is to say,
a2 shearing effect on the fibre material or on the
sheathing of the latter and an undesirable partial
overpressing of the fibre ﬁﬁterial are avoided. It has
been shown that the use of eight press jaws 58, in
conjunction with pressing heads 60 (Figure 8) of
specific dimension, results in the best possible
proportion by volume in a central fibre core 62 (Figure
5) and in the longitudinal ribs 64 of the preform 42
which extend radially from the fibre core 62. However,
depending on the desired tampon size, the even or odd

i al
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higher. As a result of the simultaneous closing
movement of the press jaws 58, -a compaction, ensuring
the high stability of the digital tampon 20 or- 28, of a
relatively small quantity of the £fibre material is
obtained coaxially relative to the longitudinal mid-

axis of the preform 42 of essentially circular cross-

number of ‘press jaws 58 can also be selegted lower ox

section, as can be seen from Figure 5. Consequently,
with a smaller amount of material used for the tampon
20, 28, a greater proportion of the fibre material used
can be activated by fluid coming into contact with the
tampon 20, 28 and can be utilised for the purpose of
higher fluid absorbency and expansion capacity.

This above-~described functioning of the press
jaw 58 is promoted not only by their synchronous
closing and opening movement concentric relative to the
press axis A, but also by their special shaping and
fastening which .are explained in more detail below.

According to Figures 7, 8 and 10, each press
jaw 58 has a fastening foot 66 which is fastened
radially relative to the press axis A, on guide batons
88, 90 arranged parallel at a distance from one
another, by fastening means (not shown), such as
screws, and merges radially inwards into a T-profile
68. It is evident that a longitudinal mid-axis M of
each press jaw 58, which is directed radially relative
to the press axis A, passes through the longitudinal
centre of a vertical T-leg 70 ‘of the T-profile 68. The
vertical leg 70 of this T-profile 68 forms, at the
inner end, a pressing head 60 having a narrow,
rectangular and plane end pressing surface 72. 1In
Figure 7, a pressing shoulder 74 extends from the
pressing head 60 transversely relative to this
eccentrically in an anti-clockwise direction and is set
back radially outwards relative to the pressing surface
72 of the pressing head 60 by an amount corresponding
approximately to the radial distance between the outer
surface of the longitudinal rib 64 and the outer
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circumference of a fibre core 62 likewise cirgular

cross-section. As shown more clearly in Figure 8,
lateral flanks'76, 78 of the pressing head 60 converge
in the direction of the pressing surface 72 at a very
acute angle of a few minutes over a length
corresponding approximately to the distance between the
pressing shoulders 74 and the end pressing surface 72
of each pressing head 60. This convergence of the
lateral flanks 76, 78 makes it easier for the pressing
heads 60 to release the fibre material and for the
preform 42 to be pushed out of the opened preforming
press 36. The longitudinal edges formed by the pressing
surface 72 and by the lateral flanks 76, 78 are
rounded.

The press core diameter W is determined in
that, on the one hand, the necessary absorbency of the
tampon 20 or 28.is maintained and, on the other hand,
the desired stability is achieved. According to Figures
7 and 9, in the closed state of the preforming press
36, the smallest lateral distance Y between adjacent
pressing jaws 58 is defined in that, during pressing,
no fibre material 84 is cut and the preform 42
maintains the necessary shape. As emerges more clearly
from Figure 9, for this purpose there is an interspace
X which, furthermore, is intended to prevent the tampon
20, 28 from being pushed out. The interspace X, the
width of which amounts, for example, to 0.45 mm, is
limited respectively by mutually ‘opposite longitudinal
sides of adjacent press jaws 58. At the same time, a
longitudinal side of each press jaw 58, said
longitudinal side being at khe front in the clockwise
direction, forms a sliding face 80, opposite which a
longitudinal side, at the zrear in the clockwise
direction, of a press jaw 58 arranged respectively in
front in the clockwise direction is located, parallel
and at a distance, in the form of a supporting face 82.
This interspace X allows the fibre material 84 to be
taken up by the lateral'flank 78 of each press jaw 58
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located at the front in the clockwiS@ direction, in
such a way that a fin formation on the outside of the
longitudinal rib 64 of the preform 58 is avoided and a
smooth, round outer face between the lateral flank 78
and the adjoining sliding face 80 of each press jaw 58,
on the one hand, and the supporting face 82 of a press
jaw 58 arranged in front in the clockwise direction, on
the other hand, is obtained.

Furthermore, it can be seen «clearly from
Figure 8 that the interspace X between the adjacent
press jaws 58 is closed radially outwards by supporting
ribs 86 which have, in cross-section, an arcuate, for
example U-shaped, profile and which, in the clesed
state of the press jaws 58, are supported on the plane
sliding face 80 -of the respective adjacent press jaw.
58. Lateral forces acting on each press jaw 58 are
thereby not transmitted to the guide batons 88, 90 for
the press jaws 58 (Figure 10). The accumulation of
fibre material 84 and its occasional settling on the
preform 42 are thereby prevented.

Figures 8 and 9 show that a pressing-shoulder
portion 92 in the form of a cylindrical cutout connects
the actual pressing shoulder 74 to the lateral flank 76
of each pressing head 60, in order to give the
longitudinal rib 64 of the preform 42 a round, smooth
shape also on the side facing away from the 4nterspace
X. The pressing shoulders 74 of all the press jaws 58
have a concave shape and, for example, a radius of
curvature of approximately 6.4 mm.

Figure 7 illustrates that the radial parting
planes or planes of sjmmetry T, parallel to the press
axis A, between respective adjacent press jaws 58
intersect the press shoulders 74 perpendicularly at
their centre and respectively form the centre of the
press-jaw distance Y. An end of each pressing shoulder
74 located in the anti-clockwise direction in Figure 7
forms a shoulder edge 94 which merges at an obtuse
angle into the supporting face 82 of each associated
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press jaw 58. The supporting face 82 of each-press—jaw———
58 extends parallel to the sliding face 80 and
longitudinal mid-axis M of the respective press jaw 58

adjacent in the. anti-clockwise direction and engages
respectively into a lateral cutout 96 of this press jaw
58. This cutout 96, which is accordingly provided
respectively on the side of each press jaw 58 iocated
at the front in the clockwise direction, is partially
cut into the vertical T-leg 70, extending along the
longitudinal mid-axis M of each press jaw 58, of each
press jaw 58, " in: the form of the sliding face 80
parallel to this longitudinal mid-axis. This sliding
face 80 is angled at 98 at an obtuse angle in the
clockwise direction at its end on the outside in
relation to the associated pressing head 60 and is
located, in parallel and at a distance, opposite a face
100 of the respective press jaw 58 located at the front
in the clockwise direction. Thereafter, these faces 80,
100 located opposite one another in parallel and at a
distance are angled relative to one another in parallel
and at a distance in the direction of the parting plane
T in the region of the outer ends of horizontal
T-profile bars 102 and fastening feet 66 of the press
jaws 58. It is thus evident that the pressing shoulder
74 of each press jaw 58 engages beyond the associated
parting plane T intc the cutout 96 of the adjacent
pfess jaw 58 and allows the asymmetric or one-sided
arrangement of the press shoulder 74, for the purpose
of pressing the fibre material 84 of the wound blank
inwards from the outside, while avoiding any fin
‘ formation, and of shaping the essentially circular-
cylindrical outer contour of the preform 42.

The stationary, conical and heatable smoothing
bush 48 follows the preforming press 36 and is arranged
coaxially relative to the press axis A. The inlet
orifice 136 of the smoothing bush 48 is matched in
diameter to the orifice of the preforming press 36 in
the closed state of its press jaws 58. The outlet
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" orifice ‘140 of ‘the smoothing bush 48 ‘is {di '

according to the final cross~-section of thg~éﬁinj;uuyiﬂ_h*_,,

tampoﬁ 20 or 28.

A hub 50 follows the smoothing bush 48 likewise
coaxially relative to the press axis A. The hub 50 is
fastened to a turret disc 52 having a supporting guide
54, in which a hollow mandrel 56 is fastened by means
of the hub 50. The hollow mandrel 56 serves for
transferring the ready-pressed tampon 20; 28 into a
packaging sheath (not shown) consisting, for example,
of cellophane. -

According to the invention, the wound blank is
first introduced into the piaforming press 36 with its
rear end which has the recovery tape 24 and corresponds
to the recovery end 22; 30 of the tampon 20 or 28 and
which is therefore located in the region of the exit
side 40 of the preforming press 36.

The largest diameter of the press orifice is
located on this exit side 40 of the preforming press
36, the press orifice being made slightly conical
towards the exit end 40. The fibre core 62 (Figure 5)
of the preform 42 is thereby compacted to a lesser
extent in the region of its end provided with the
recovery tape 24, so that the fibre material is softer
at the recovery end 22, 30 of the ready-pressed tampon
20, 28, too, and the recovery tape 24 itself can easily
be detached by the user from the recovery end 30_of the
tampon 20, 28, before the tampon 20, 28 is used, as a
result of the softer consistency of.the fibre material,
and the preshaped finger recess 26 can easily be
widened by the user before the tampon is introduced.
The softer fibre material at the recovery end 30 of the
tampon 20, 28 allows a better guidance of the latter
and makes it more agreeable to touch.

According to Figure 10, the pressing head 60 of
each press jaw 58 projects, with its side 106 facing
the smoothing bush 48, beyond an associated end 108 of
the pressing shoulder 74, the function of said end 108
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being explained further below. Furtermore7———eh¢-.~.__

fastening foot 66 of each press jaw 58 has two rear
fastening bores 110, 112 (Figure 7) which are arranged

at an equal distance from the longitudinal mid-axis M

A1

of each press jaw 58 in a plane parallel to a rear edge
114 of the fastening foot ©66. ©Located on the
longitudinal mid-axis M of each press djaw 58, at a
distance in front of the plane running through the
fastening bores 110, 112, is a further bore 116 which
extends through the fastening foot 66 in parallel with
the fastening bores 110, 112. The guide batons 88, 90
are each provided with three bores which are located
coaxially opposite cne another in pairs and which are
aligned essentially with the fastening bores 110, 112,
116 in the fastening foot 66 of each press jaw 58. In
this way, the press jaws 58 can be releasably fastened,
for example by means of screws {(not shown),
respectively to the two guide batons 88, 90 assigned to
them, parallel and at a distance and arranged in the
direction of the longitudinal mid-axis M of the press
jaws 58, and be moved radially to and fro.

Figure 10 shows only two coaxial bores 118, 120
in the guide batons 88, 90, which are assigned to the
bore 116 in the fastening foot 66 of each press jaw 58.
However, the bore 116 in the fastening foot 66 is
offset axially by an amount "X" in the direction of the
pPressing heads 60 relative to the bores 118, 120 of the
guide batons 88, 90. A helical tension pin 122 is
inserted, according to Figure 7, into the bores 1186,
118, 120 of each of the press jaws 58. This helical
tension pin 122 extends over the entire length of the
bores 116, 118, 120 and thereby ensures an identical
setting-up state of all the press jaws 58. In addition
to this dimensional equality, the helical tension pins
‘122 at the same time allow a resilient compensation
against possible lateral transverse forces which act on
the press jaws 58. In the closed state of the
preforming press 36, under working pressure, an
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identical and centric closing diameter bf_,the—~pfess;—”—‘

jaws 58 is always achieved thereby, this contributing
to ensuring a high fatigue strength of the preforming
press 36 and a constant high guality of the tampon as a
mass-produced product. '

Figure 11 shows on a larger scale a press jaw
58, of which the end pressing surface 72 parallel
relative to the press axis A serves for producing the
tampon 20 in Figure 1. The pressing surface 72 has, at
its end 124 facing the smoothing bush 48, a clearance
126 which extends approximately parallel to the
pressing surface 72 and of which the length can be
approximately 8 mm and the depth approximately 0.2 mm
and the width of which corresponds to that of the
pressing surface 72. By means of this clearance 126,
the recovery end 22 of widened cross-section of the
tampon 20 in Figure 1 is obtained during the pressing
of the preform 42.

Figure 12 shows a press Jjaw 58 which

corresponds to the press jaw 58 in Figure 11, with the
exception of its essentially plane pressing surface 72.
This pressing surface 72 has, in particular in- the
region of a lateral nose 128 facing the smoothing bush
48, a bevel 130 which terminates at an inclination of
an angle of approximately 0.76° and of which the
g;eatest depth at said nose 128 of the pressing surface
72 amounts to approximately 0.2 mm and which merges
into the plane pressing surface 72 over a length of
approximately 15 mm. The width of the bevel 130

corresponds, in turn, to that of the pressing surface

72. A preforming press 36 equipped with this bevel 130
of Fhe pressing surfaces 72 of all the press jaws 58
serves for producing the conically widened recovery end
30 of the tampon 28 in Figure 2. It is evident that, as
a result of this above-described lesser pressing of the
fibre material of the tampons 20 or 28 by means of the
clearance 126 or bevel 130, the finger recess 26 can be
shaped more easily and the speed of absorption at the
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60,' can also
already start on the entry side 38 of the preforming

Figures 13, 14 and 15 show the smoothing bush
48 of Figure 3 on a larger scale. The smoothing bush 48
is located with its circular disc 132 in front of the

exit side 40 of the preforming press 36. The circular
disc 132 .is provided with radial slots 134 which are

arranged at equal angular distances from one another

and into which the noses 128 respectively projecting
beyond the pressing shoulder 74 and belonging to the
pressing heads 60, engage so as to be radially movable
with lateral play, that is to say without being guided
by the slot 134, as a centring mounting for the
recovery tape 24 wound spirally during the production
of the wound blank. This function of the noses 128 can
be seen especially clearly in Figure 15, in which the
pressing heads 60 with their pressing surfaces 72.are
shown clearly narrower and shorter than the slots 134
are wide and deep, so that a clear distance 135 is
formed between the noses 128 of the pressing heads 60
and the slots 134. In the closed state of _the press
jaws 58, the pressing surfaces 72 of the pressing heads
60 are aligned with the inner circumferential surface
of the inlet orifice 136 of the smoothing bush 48, so
that the spirally wound recovery tape 24 at the front
end of the preform 42 is guided in alignment with this
inlet orifice 136 and consequently maintains its spiral

shape.

According to Figure 14, the smoothing bush 48
has its largest free cross-section in the region of its
inlet orifice 136. The diameter of this inlet orifice
136 corresponds approximately to the largest clear
cross-section of the press orifice on the exit side 40

of the preforming press 36 in the

closed state
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the outlet orifice 140 of the smoothing bush 48. The
conical shape is designed so that the least possible

ny

ri s

‘ejection force is necessary in order to eject the
‘preform 42 out of the preforming press 36 into the
smoothing bush 48.

It is evident from Figure 14 that there project
from the_inner-wal; of the final-shaping channel 138 a
number, corresponding to the number of press Jjaws 58,
of, in the present case eight, radial quide ribs 142,
the triangular cross-section of which tapers radially
inwards at 144. Two longitudinally extending flanks
146, 148 of the guide ribs 142 have a concavely shaped
cross-section and correspond approximately exactly to
the clear cross-section of the longitudinal grooves 180
between the longitudinal ribs 64 of the preform 42
which are produced by the press jaws 58. Figure 14-
shows that the height of the guide ribs 142 increases
sharply from the inlet orifice 136 of the smoothing
bush 48 as far as an intersection point 150 of two
cones 152, 154 and subsequently narrows to a lesser
extent up to approximately 1 mm in front of the outlet
orifice 140. The final-shaping channel ~138 thus
consists of a double cone 152, 154 and of the
cylindrical outlet orifice 140. For the most effective
possible pressing operation, in addition to the number
of press jaws 58, eight concave longitudinal slots 158
of a cross-section in the form of an arc of a circle
are correspondingly provided in the inner wall of the
final-shaping channel 138. The shape of the final-
shaping channel 138 has been determined by tests. The
shape described . achieves an ideal course of the
pressing force, and the tampon 20, 28 acquires the best
possible appearance. During the pressing of the preform
42, the guide ribs 142 ensure its exact axial guidance,



snooth, circunferential surface, while maintaining th "RE*’%EWM SHEET
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Claimb5, wherein the blank is pressed to formthe preflorim at room
t enper at ur e. -34- 7. Process according to O ai m{5 |or 16 FEB7R8r
conprising heating the circunferential s rface of the jprjeform during tihe
pressing of the outer ends of the longitifdinal ribs. :

and at the same time the fibre material is*dispiﬁté&“fﬁ;—_
the best possible way while the preform 42 is being

pushed througﬁ. In order to reduce the wear and to
achieve good sliding properties when the preform 42 is
being pushed through the smoothing bush 48, the final-
shaping channel 138 of the latter is coated with a
hard-metal layer.

Figures 16 and 17 show the hub 50 which is
fastened by means of two fastening claws 160 to the
turret disc 52 by fastening means (not shown), such as
screws or the like. An intake orifice 162 is narrowed
slightly conically, the diameter of the intake orifice
162 being made slightly larger than the smallest bush
diameter of the smoothing bush 48. At approximately
mid-length, the intake orifice 162 merges into a
cylindrical part 164 which, 4in turn, corresponds
approximately to the final diameter of the smoothing
bush 48. The hub 50 is provided on the rear side with a
recess 166 which, as shown in Figure 4, is located
opposite the supporting guide 54 in the turret disc 52,
the function of which is described below.

Figure 18 shows the hollow mandrel 56 which is
provided, at its inlet end, with an annular flange les8,
from which centring batons 170 extend at intervals over
the circumference of the hollow mandrel 56 on a length
which corresponds at most to the thickness of the
turret disc 52 in Figure 4. Provided at the lower end
of the annular flange 168 is a centring extension 172
which engages into a radial centring slot 174 on the
rear side of the hub 50. This ensures that the hollow
mandrel 56 can be inserted;.with an orifice 176 sloping
obliquely downwards, into the turret disc 52 only in
the position shown in Figure 18. The hollow mandrel 56
preferably consists of plastic, but if appropriate it
can also be made of steel.

With the apparatus described, the process for
producing the digital tampon 20 or 28 in Figures 1 and
2 according to the invention is carried out as follows:
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press axis, an

tangled natural fibres, in such a way that the recovery

tape 24 bears in the form of a spiral against one end
of the wound blank. Thereupon, this wound blank is

pushed coaxially into the opened preforming press 36 by
means of the centre sleeve 44, the flat end face of the

wound blank provided with the recovery tap
located at the front in the feed
Subsequently, as shown in Figure 5, narrow

e 24 being
direction.
rib~shaped

or strip-shaped sectors of the circumferential surface
of the wound blank, which are parallel relative to the

press axis A and which are separated from one another

by equal circumferential angles, are pressed radially
relative to the press axis A as a result of the

synchronous concentric closing movement of

the press

jaws 58, and the longitudinal grooves 180 are formed.

Simultaneously, by means of the pressing

shoulders 74 of <+the same press jaws 58,
located respectively on that side of the

which are
associated

pressing head 60 directed in the anti-clockwise
direction according to Figure 7, larger portions of the
same sectors of the circumferential surface of the
wound blank are subjected to a pressing force to form

the longitudinal ribs 64. Consequently, the

preform 42

is obtained in one work cycle of the press jaws 58

moving jointly into the closed position.

During the

forming of the longitudinal grooves 180, the central
fibre core 62 of approximately circular cross-section

and of high compaction.-and buckling strength is

produced, whilst the longitudinal ribs

64 extend

radially outwards laterally of the longitudinal grooves
180 and have an increasingly softer fibre structure

with coarser capillarity towards the outside.

It is essentially in this pressing operation
that the lateral flanks 78 of each pressing head 60

take up in the direction of the press axis

that fibre

a
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coleetely smooth soft surface is formed on the
outside of the longitudinal ribs 64. This effect can be
influenced by a specific surface nature of the said
lateral flank 78 of each pressing head 60 and by the
choice of the acute radially outward-opening angle
which the said lateral flank 78 forms in each case with
the longitudinal mid-axis M of the particular press
jaw. _

After the preform 42 has been pressed, a
counter-ram (not shown) is moved through the hollow
mandrel 56, the hub 50 and the smoothing bush 48
coaxially up against the end of the preform 42 at the
front in the run-through direction, in the preforming
press 42, after the latter has been ventilated
slightly. At the same time, the ram 46 is moved up
against the end of the preforﬁ 42 at the rear in the’
run-through direction. The two rams thereby exert an
oppositely directed axial pressure on the preform 42
which is consequently provided with the round dome 33
for the introduction end 32 of the tampon 20; 28 and
with the finger recess 26 for the recovery end 22; 30
of the tampon. During this relatively slight axial
pressing, the preform 42 is transferred into the hollow
mandrel 56 by means of the two rams. The noses 124 and
128 of the press jaws 58 ensure that the recovery tape
24 attached spirally to the front end of the preform 42
maintains its position perfectly during the transfer
into the smoothing bush 48.

At the same time, only the soft longitudinal
ribs 64 of the preform 42 are exposed, in the smoothing
bush 48, to a weak, uniform pressure concentric
relative to the longitudinal mid-axis of the preform 42
and are smoothed, along with exact longitudinal
guidance, to the essentially smooth-cylindrical final
shape of the tampon 20 or 28 according to Figure 1 or
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tampon 20; 28. The smoothing effect is preferably
reinforced by a heating of the preform 42 by means of
the smoothing bush 48 equipped with heating elements.
The synchronous closing movement of the press
jaws 58 to the final diameter of the fibre core 62 of
the tampon 20, 28 is essential, because, with a smaller
guantity of fibre material, a high buckling strength
and a uniform expansion of the tampon when wetted with
fluid are guaraﬂteed. In particular, the design
according to the invention of the press jaws 58,
together with the eccentric arrangement of the pressing
shoulder 74 on only one side of the pressing head of
each press Jjaw 58, ‘ensures that at least the <£fibre
material located in the region of the recovery end 22
or 30 of the ‘tampon 20 or 28 has an overall lower

compaction than the remaining fibre material of the.

tampon. Consequently, the recovery tape 24 of the
tampon 20 or 28 is embedded into the less compacted
fibre material of the recovery end 22 or 30 of the
tampon 20, 28 and can more easily be detached by hand
from this fibre composite, with a finger recess 26
thereby being formed or widened. In addition, a higher
speed of expansion of the fibre material, which
counteracts a leakage shortly after starting to use the
tampon, is achieved in the region of the recovery end
of the tampon.

In the above-described process for producing
the tampon 20, 26, it is also possible, if appropriate,
to bring about the lower compression of the fibre
material at the recovery end by means of the pressing
surface 126, offset in a step-like manner, of the
pressing heads 60 in Figure 11. Moreover, it would be
possible, if appropriate, to press the longitudinal
grooves of the preform 42, starting at its front or
introduction end, over its entire length to an
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20  Tampon
22 Rear or recovery end
24  Recovery tape
26 Finger recess
28 Digital tampon
30 Recovery end
32 Front end

: a3 Round dome
34 Index finger
36 Preforming press
38 Entry side (press)
40 Exit side (press)
42 Preform |
44 Centre sleeve

46 Ram )
48 Smoothing bush
50 Hub

52 Turret disc

54 Supporting guide
56 Hollow mandrel

58 Press jaws

60 Pressing heads

62 Fibre core

64 Longitudinal ribs (tampon)
66 Fastening foot

68 T~-profile

70 Vertical T-leg

72 Pressing surface
74  Pressing shoulder
76 Lateral flank

78 Lateral flank

80 Sliding face

82 Supporting face
84 Fibre material

86 Supporting ribs
88 Guide baton

& SREPLAGEMENT (SHEET e

Ftre-rret——ris———and -

bEing pressed t

of
C t o1r§mc§§iq?§

yunferentiaf




groove and | ongitudi nal

~circunferentia
succession in the

preform The fibre materi al
.-region of the end (22) provided with the3jecovery tap

al'so relates to a
(Figure 1) Fl GORE

82

94

96

98

100
102
104
108
108
110
112
114
116
118
120
122
124
126
128
130
132
134
135
136
138
140
142
144
146
148
150
152
154
156
158
160
162

process and an apparatus for produc}ng-t-he-tarpor—

Guide baton
Pressing-shoculder portion
Shoulder edge

Cutout

Obtuse angle point

Face

Horizontal T-profile bar

Pressing-head side

End of pressing shoulder
Fastening bore

Fastening bore

Rear edge

Bore

Bore in guide baton

Bore in guide baton
Helical tension pin

End of pressing surface 72
Clearance

Nose of pressing surface 72
Bevel

Fastening disc

Radial slots (circular disc)
Clear distance

Inlet orifice
Final-shaping channel
Outlet orifice

Guide ribs

Tip of guide ribs

Flank

Flank

Intersection point

Cone

Cone

Longitudinal slots (guide bush)
Fastening claws
Intake orifice (hub)

rib assigned to each sector.
surface (182) are arranged r
same order in the circunferentia
Is pressed radially to a

S MEBLAGEMIENTi SHEET

i rectT O of t he

es; 3;0 g#?ewggl r

e |1 nvgn

t
t

he
i on



164

166

168
170
172
172
176
178
180
182

MK X = H X W

-32-
Cylindrical part

Recess

Annular fiange
Centring batons
Centring extension
Centriné slot
Orifice

Longitudinal groocves

Circumferential surface {tampon)

Press axis

Longitudinal mid-axis (press jaw)
Sector

Parting plane

Press~core diameter

Interspace

Press-jaw distance

Smallest diameter (press orifice)

REPLACEMENT SHEET

4 0 FEB 1998




REPLACEMENT SHEET

T -

10 FEB 1998
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. A tampon for feminine hygiene, having an insertion end and a withdrawal end,

comprising:

- a compressed, generally cylindrical solid, fibrous core from which
relatively uncompressed longitudinal ribs extend radially outward, each of the ribs being
separated from adjacent ribs proximate the compressed core, wherein the core is

compressed to a greater extent proximate the insertion end of the tampon than proximate

the withdrawal end of the tampon.

2. Tampon according to Claim 1, wherein the withdrawal end of the tampon is

provided with a finger recess, and the insertion end of the tampon is provided with a

rounded dome.

-

3. Tampon according to Claim 1 or 2, wherein an approximately circular diameter
of the compressed core amounts to 5 mm.

4. Tampon according to any one of Claims 1 to 3, wherein the tampon is at least
partially surrounded by a fluid-permeable sheathing. |

5. A process for producing a tampon having an insertion end and a withdrawal end,
the process comprising the steps of: .

- winding up a length of a continuous fibrous web to form a generéﬁy
cylindrical tampon blank having a circumferential surface;

- pressing spatially separate, narrow, strip-shaped portions of the
.circumfergnti,al surface of the tampon blank radially inward in a simultaneous manner to
form a plurality of longitudinal grooves separated by relatively uncompressed
longitudinal ribs which extend radially outward from a relatively compressed core,
wherein the core is compressed to a greater extent proximate the insertion end of the
tampon than proximate the withdrawal end of the tampon; and

- pressing outer ends of the longitudinal ribs radially inward to form a soft,
smooth, circumferential surface, while maintaining the relatively uncompressed fibrous
structure of the ribs. ;

6. Process according to Claim 5, wherein the blank is pressed to form the preform at

room temperature,
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7. Process according to Claim 5 or 6, further comprising heat:i'i'fg" the .c;i;.c’t:;ferential
surface of the preform during the pressing of the outer ends of the longitudinal ribs.

8. Process according to any one of Claims 5 to 7, further comprising forming a
finger recess in the withdrawal end of the tampon.

9. Process according to any one of Claims 5 to 8, further comprising forming a
rounded dome at the insertion end of the tampon.

10.  Process according to any one of Claims 5 to 9, further comprising fastening a
fluid-permeable layer at least partially to the fibrous web, whereby the fluid-permeable
layer forms at leasta portifm of the outer surface of the tampon blank.

11.  Apparatus for producing a tampon having an insertion end and a withdrawal end
comprising:

- a preforming press for pressing a preform having a press axis, an inl;t
orifice, an outlet orifice, and a plurality of similarly configured press jaws arranged in a
plane perpendicular to the press axis, each press jaw having:

- a press head which is directed radially toward the press axis,

- a press shoulder which is laterally adjacent the press head, is displaced
radially outward from the press head, and has a larger pressing surface than the press
head,
wherein the press jaws are simultaneously movable concentrically relative to the press
axis and, in a closed position, are supported relative to one another on mutually opposite
longitudinal sides, and the radial distance between the press axis and a ;ress head
proximate one of the inlet orifice and outlet orifice is greater than the distance between
the press axis and the press head proximate the other of the inlet orifice and the outlet
orifice; such that the tampon is compressed to a greater extent proximate the insertion
end of the tampon than proximate the withdrawal end of the tampo:i; and

- a stationary die which is coaxial with the press axis of the preforming
press, has an inlet orifice which corresponds to an outer diameter of the preform, and has
an outlet orifice which corresponds to an outer diameter of the tampon.

12. Apparatus according to Claim 11, wherein the radial distance between the press

heads and the press axis is increasingly greater in the direction of the outlet orifice.
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. TAMPON, ESPECIALLY FOR FEMININE HYGIENE, AND PROCESS
. AND APPARATUS FOR PRODUCING IT

Abstract

A digital tampon (20) for feminine hygiene,
having a round dome (33) and a recovery tape (24),
consists of a blank which is shaped by winding up a
length of continuous random fibre web and which is
pressed to produce a preform having a fibre core,
longitudinal ribs and leongitudinal grooves. The
longitudinal ribs are pressed weakly to the final shape
of the tampon (20; 28). The preform, before being
pressed to the final shape of the tampon (20), is
shaped as a result of the separate, but simultaneous
radial pressing of directly adjacent sectors of its
entire circumferential surface to form a longitudinal
groove and a longitudinal rib respectively on each
sector of the circumferential surface. The longitudinal
groove and longitudinal rib assigned to each sectoxr of
the circumferential  surface (182) are arranged
respectively in succession in the same orxrder in the
circumferential direction of the preform. The fibre
material is pressed radially to a lesser extent in the
region of the end (22) provided with the recovery tape
(24). The invention also relates to a process and an
apparatus for producing the tampon. (Figure 1)
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