
0 035 736 Specification The invention relates to a pen tip, in particular a
capillary pen tip, with a writing fluid reservoir or writing fluid
cartridge able to be pushed from the rear onto the cylindrical body
carrying on its front end the writing capillary, the writing tip or
suchlike, which reservoir or cartridge on the outer surface of the front
end region carries an equalizing chamber, which terminates in a connecting
bore extending through the wall of the writing fluid reservoir or of the
writing fluid cartridge and which is covered by a sleeve piece, between
which and the cylindrical body the front end of the equalizing chamber is
connected with the surrounding air. In a known capillary pen tip of this
type (DE-A-1 967 021) the sleeve part is constructed so as to be in one
piece with the cylindrical body, so that between the sleeve piece and the
cylindrical body an annulus is present which is open to the rear and in the
connecting region of these two components perforations are present. An ink
reservoir or an ink cartridge is inserted into the annulus, which reservoir
or cartridge carries on the outer surface of the front end region a
spiral-shaped ink equalizing chamber, the front end of which is connected
with the surrounding air via the perforations between the sleeve piece and
the cylindrical body and the rear end of which is connected via the
connecting bore with the space adjacent to the drop weight body held in the
cylindrical body.  This equalizing chamber is covered by the sleeve piece.
The outer wall of the cylindrical body has a relatively short    axial
length, so that it terminates far in front of the connecting bore and the
latter is not covered by the wall of the cylindrical body. Rather, the
connecting bore is in direct connection with the ink arriving from the
reservoir or from the cartridge into the cylindrical body and into'the
writing capillary. In this known capillary pen tip, the ink equalizing
chamber can be cleaned very simply, because it is situated on the ink
reservoir which is to be removed for refilling, so that the ink reservoir
merely has to be completely cleaned before refilling, to make the ink
equalizing chamber, which frequently becomes clogged with dried ink in
capillary pens, capable of functioning again.  In the use of an ink
cartridge, such a cleaning of the ink equalizing chamber is not even
necessary, but rather the soiled ink equalizing chamber is automatically
replaced by a clean ink equalizing chamber when a new ink cartridge is
inserted. However, with this known capillary pen a relatively large
pressure difference is produced between the front end of the writing
capillary and the connecting bore, because these two are at a relatively
large distance from each other, and between them therefore a relatively
large column of ink is present, with a corresponding static pressure.
Therefore, this ink equalizing chamber does not bring about an optimal
equalization of pressure. Furthermore, the equalizing chamber is relatively
short and therefore has only a relatively small volume for the reception of
ink, whereby in the case of excess pressure the ink enters directly out of
the annulus between the ink reservoir or ink cartridge and the drop weight
body through the connecting bore into the equalizing chamber. Therefore,
there is also the danger that 



in trying to make the writing instrument capable of writing by flinging
movements, ink is thrown forward out of the perforations between the sleeve
piece and the cylindrical body. It is the object of the invention to
improve a pen tip, in particular a capillary pen tip, to the effect that
whilst maintaining the easy cleaning of the ink equalizing chamber with the
use of a writing fluid reservoir or whilst maintaining the total avoidance
of such cleaning with the use of a writing fluid cartridge, a small
pressure difference is achieved between the front end of the writing tip
and the connection   of    the equalizing chamber to the writing fluid
storage region, whereby the equalizing chamber is also to have a relatively
large volume. To solve this problem, a pen tip of the type mentioned in the
introduction is constructed according to the invention such that on the
inner surface of the front end region of the writing fluid reservoir or
writing fluid cartridge an inner equalizing chamber is provided, the rear
end of which is connected with the connecting bore, that the entire inner
equalizing chamber and the connecting bore are covered by the outer surface
of the cylindrical body and that in the front end region of the cylindrical
body a transverse bore is provided which is connected with the inner bore,
which transverse bore communicates with the front end of the inner
equalizing chamber. In the pen tip according to the invention, therefore,
there is an equalizing chamber both on the inner surface and also on the
outer surface of the front end region of the writing fluid reservoir or of
the writing fluid    cartridge, and these equalizing chambers are connected
with each other via the connecting bore, whilst the entry of writing fluid
into the inner equalizing chamber takes place at the front end, where a
transverse bore is provided in the wall of the cylindrical body, the wall
of which also extends axially relatively far to the rear, in order to cover
the entire inner equalizing chamber and the connecting bore. As a result of
the transverse bore which is present in the front end region of the
cylindrical body, a small space is produced between the front end of the
writing tip and the region of entry of the writing fluid into the
equalizing chamber and hence there is a small pressure difference and also
a relatively long equalizing chamber, which is therefore large in volume,
because the writing fluid can firstly flow in the inner equalizing chamber
to the rear, then through the connecting bore and then from the connecting
bore in the outer equalizing chamber to the front. Since, furthermore, in
normal operation the equalizing chamber is only partly filled, and
therefore in general writing fluid is only present in the inner equalizing
chamber, the danger does not exist either that when the pen tip is shaken,
writing fluid is thrown forward out of the equalizing chamber. It is indeed
also already known in capilliary pens (DE-U-1 947 421 and DE-B-1 278 284)
to connect the inner bore of the cylindrical body in the front region with
an ink equalizing chamber, which communicates via a connecting 



bore lying further to the rear with a radially outer ink equalizing
chamber.  This radially outer ink equalizing chamber is connected at the
front end with the surrounding air. Through this, likewise, the advantages
are produced of    a small pressure difference and  a large volume
equalizing chamber, but in this embodiment there is a capillary pen tip of
relatively complex construction, consisting of at least three different
shaped parts which together form the cylindrical body and the two
equalizing chambers, whereby the cleaning of the equalizing chambers
involves a relatively great effort of dismantling and assembly, whilst the
writing fluid reservoir or the writing fluid cartridge is placed from the
rear onto the pen tip thus formed. In the region behind the equalizing
chamber situated on the outer surface, an external thread may be present on
the writing fluid reservoir or writing fluid cartridge of the pen tip
according to the invention, for the screw engagement with an internal
thread provided in the rear end region ofthe sleeve piece, so that the
sleeve piece, and if the latter is constructed so as to be in one piece
with the cylindrical body, then the cylindrical body also, may be firmly
and undetachably connected with the writing fluid reservoir or the writing
fluid cartridge. Behind the outer equalizing chamber or behind the external
* thread a radially outwardly directed annular shoulder may be provided, on
which the rear end of the sleeve piece rests, whereby a defined position of
the writing fluid reservoir or cartridge with respect to the sleeve piece
is ensured. In a further embodiment of the pen tip according to the
invention, in which the writing fluid reservoir or the writing fluid
cartridge consists of softer synthetic material than the sleeve piece,
sawtooth-shaped projections may be provided on the rear end surface of the
sleeve piece,    rising in its axial direction,  the longer tooth surfaces
of which rise against the screwing direction of the sleeve piece, and on
the writing fluid reservoir or writing fluid cartridge, behind the annular
shoulder an external thread may be present, having the same thread
direction as the external thread in front of the annular shoulder, for the
attachment of a holder shaft. Through such sawtooth- shaped projections in
the sleeve piece consisting of harder material, the latter is anchored on
screwing onto the writing fluid reservoir or the writing fluid cartridge in
the front area of the annular shoulder and is more difficult to detach
again      than the screwed-on holder shaft.  In this way it is avoided
that the user, when trying to unscrew the holder shaft, inadvertently
detaches the sleeve piece and thus opens the outer equalizing chamber.
Rather, the holder shaft is always loosened first of all, and then the user
can take hold of the writing fluid reservoir or the writing fluid cartridge
and by unscrewing the sleeve piece can separate it from the latter. In
order to construct the pen tip from individual parts which are particularly
simple to produce by injection moulding and also in order to be able to
clean the cylindrical body easily when necessary, the cylindrical body and
the sleeve piece may be separate components, and 



the cylindrical body may have an annular shoulder in its front end region,
which rests against the front edge of the writing fluid reservoir or the
writing fluid cartridge and is held in position by the front rim of the
sleeve piece which is drawn radially inward. The invention will be
described in further detail below with the aid of the figures showing an
example embodiment :    Fig. 1 shows partially as elevation and partially
in section a capillary pen tip with a screwed-on holder shaft. Fig. 2 shows
in plan view the rear end of the sleeve piece. Fig. 3  shows a partial
section along the line III-III of Fig. 2. The capillary pen tip which is
shown contains a cylindrical body 1, in the front end of which the writing
capillary. 4 is held by means of a metal mounting 3 embedded in the
cylindrical body 1.  In the inner bore of the tubular cylindrical body 1 is
a drop weight  body 2, in the front end of which the cleaning wire is
fastened in a manner not shown in detail, which extends into the writing
capillary and may be moved back and forth with the drop weight body 2 in
axial direction.  A drop weight security element 5 with a central opening
is inserted into the rear end of the cylindrical body 1. In the front end
region of the cylindrical body 1 is a transverse bore 7, which connects the
outer cylindrical surface of the cylindrical body 1 with its inner bore.
From the rear an ink reservoir 11 is mounted onto the cylindrical body 1,
which rests with its front edge against an annular shoulder 18 of the
cylindrical body 1. In the front end region of this ink reservoir 11 in the
inner surface is a spiral-shaped equalizing chamber 14, the front end of
which is connected with the transverse bore 7, whilst its rear end is
connected with a connecting bore 13 extending through the wall of the ink
reservoir 11.  This inner ink equalizing chamber is covered by the outer
cylindrical surface of the cylindrical body 1, which is in substantially
sealing engagement with the inner surface of the ink reservoir 11. A
spiral-.shaped ink equalizing chamber 12 extends to the front from the
connecting bore 13 in the outer surface of the ink reservoir 11, and behind
this outer ink equalizing chamber 12 an outer thread    16 is provided,
which terminates at an annular shoulder 15 which is directed radially
outward. A sleeve piece 9 is screwed onto the thread 16 from the front,
which covers the equalizing chamber 12 and on the front end between itself
and the cylindrical body 11 forms perforations 10 which connect the front
end of the ink equalizing chamber 12 with the surrounding air. In addition,
the front rim of the sleeve piece 9, which is drawn radially inward,
secures the cylindrical body 11 by arrangement against the annular shoulder
18 of the cylindrical body in the ink reservoir 11. The rear end of the
sleeve piece 9 touches the annular 



shoulder 15 of the ink reservoir 11. Thus, with the capillary pen tip shown
in assembled state in Fig. 1, the sleeve piece 9 can be removed by
unscrewing from the thread 16 toward the front, and thereby the ink
reservoir 11 can then be removed from the cylindrical body 1 toward the
rear.  The ink reservoir which is exposed in this way can be cleaned and
filled again, and during cleaning, the equalizing chambers 12 and 14 and
also the connecting bore 13 can also be readily cleaned, without a special
cleaning of the cylindrical body 1 or of the sleeve piece 9 being
necessary. Thereafter the newly filled ink reservoir 11 can be placed back
onto the cylindrical body 1, and the two elements are connected with each
other by screwing up the sleeve piece 9. Behind the annular shoulder 15 an
external thread 17 is present on the ink reservoir 11, onto which a holder
shaft 6 is screwed.    Whereas  an ink reservoir is shown in the
illustrated example embodiment, of course a correspondingly constructed ink
cartridge may also be used, ie. an ink container, which was filled by the
manufacturer and sealed on both sides, the front closure of which, however,
lies behind the connecting bore 13 and is perforated by being placed onto
the cylindrical body 1 by its rear end or by the drop weight security
element 5. As can be seen in Figures 2 and 3, sawtooth-shaped projections
20 are constructed in the rear end surface of the sleeve piece 9, which
extend with their tooth surfaces 21,22 out of the end surface, as can be
seen in particular in Fig. 3. In this, the longer tooth surface 21 rises
toward the thread direction of the fastening thread 16 for the sleeve piece
9, ie. in the case of a conventional right- hand thread the rise, seen from
the front end of the sleeve piece 9, is in counter-clockwise direction. On
screwing up the sleeve piece 9 which consists of relatively hard synthetic
material, the projections 21 "bury" themselves somewhat into the front
surface of the annular shoulder 15 of the writing fluid reservoir 11, which
consists of softer synthetic material, so that a certain anchoring of the
sleeve piece 9 takes place. In this way it is avoided that the user, who
holds the writing instrument with one hand on the sleeve piece 9 and with
the other hand on the holder shaft 6, in order to unscrewthe holder shaft
6, inadvertently detaches the sleeve piece 9 instead of the holder shaft 6,
because the resistance against the detachment of this sleeve piece, as a
result of the "anchoring" by means of the projections 20, is greater than
the resistance against the detachment of the holder shaft 6.    Only when
the holder shaft 6 is unscrewed and the user holds the pen tip firmly on
the ink reservoir 11 can the sleeve piece 9 be readily detached. It should
be pointed out that to cover the writing capillary 4 and the equalizing
chamber 12 which is connected with the surrounding air from the front a
covering cap may be applied onto the sleeve piece 9. For this purpose an
external  thread is present, which is not designated in detail.  



1.  Pen tip, in particular capillary pen tip with a writing fluid reservoir
(11) or writing fluid cartridge, able to be pushed from the rear.onto the
cylindrical body (1) carrying in its front end the writing capillary (4),
the writing tip or suchlike, which reservoir or cartridge on the outer
surface of the front end region carries an equalizing chamber (12), which
terminates in a connecting bore (13) extending through the wall of the
writing fluid reservoir (11) or writing fluid cartridge, and which is
covered by a sleeve piece (9), between which and cylindrical body (1) the
front end of the equalizing chamber (12) is connected with the surrounding
air, character- ized in that on the inner surface of the front end region
of the writing fluid reservoir (11) or writing fluid cartridge, an inner
equalizing chamber (14) is provided, the rear end of which is connected
with the connecting bore (13), that the entire inner equalizing chamber
(14) and the connecting bore (13) are covered by the outer surface of the
cylindrical body (1), and that in the front end region of the cylindrical
body (1) a transverse bore (7) is provided, which is connected with the
inner bore, and communicates with the front end of the inner equalizing
chamber (14). 2. Pen tip according to Claim 1, characterized in that on the
writing fluid reservoir (11) or writing fluid cartridge, in the region
behind the equalizing chamber (12) which is located on the outer surface,
an external thread (16) is present, and that the sleeve piece (9) in the
rear end region has an internal thread for engagement with the external
thread (16). 3. Pen tip according to Claim 1 or 2, characterized in that on
the writing fluid reservoir (11) or writing fluid cartridge,    behind the
equalizing  chamber (12), which is located on the outer surface, or behind
the external thread (16), an annular shoulder (15) is provided, which is
directed radially outwards, and that the rear end of the sleeve piece (9)
rests against the annular shoulder (15) when the writing fluid reservoir.
(11) or writing fluid cartridge has been pushed on. 4.   Pen tip according
to Claim 3, with a writing fluid reservoir or a writing fluid cartridge,
which consists of softer synthetic material than the sleeve piece,
characterized in that on the rear end face of the sleeve piece (9)
saw-tooth shaped projections (20) are provided, rising in its axial
direction, the longer tooth faces (21) of which rise towards the direction
of the screwing on of the sleeve piece (9), and that on the writing fluid
reservoir (11) or writing fluid cartridge behind the annular shoulder (15)
an external thread (17) is present to fasten a holder shaft (6), and which
thread has the same thread direction as the external thread (16)provided in
front of the annular shoulder (15). 5.   Pen tip according to Claim  3 or 4
, characterized in that cylindrical body (1) and sleeve piece (9) are
separate component parts and the cylindrical body has an annular
shoulder.(18) in its front end region, which rests against, the front edge
of the writing fluid reservoir (11) or the writing fluid cartridge and is
held in its position by the front rim of the sleeve piece (9) which is
drawn radially inward.    


