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(57) Abréegée/Abstract:

Disclosed Is an extrusion mandrel fastener (2) that is embodied as a two-piece unit comprising a supporting beam (4) and a holding
beam (5) which can be joined together and are provided with semi-cylindrical recesses (7, 8) complementing each other so as to
form cylindrical recesses (9). An extrusion mandrel (3) Is Inserted into each cylindrical recess (9) and Is retained therein. The
extrusion mandrel fastener (2) and the extrusion mandrels (3) are provided with ducts (13, 14, 15, 16, 24, 25) which allow fluid
circulation so as to temper the extrusion mandrels (3) and communicate with each other as well as with openings (11, 26) that are
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(57) Abrege(suite)/Abstract(continued):

disposed on the extrusion mandrel fastener (2) via cylindrical connecting sleeves (30). Sald connecting sleeves (30) are preferably
sealed by means of sealing rings and fix the extrusion mandrel (3) to the extrusion mandrel fastener (2). Preferably, the holding
beam (4) Is configured as a two-piece element comprising an extrusion mandrel connection beam (1/7) and a fluid connection
beam (18) which can be joined together and are provided with ducts (13, 14, 15, 24, 25). Said ducts (13, 14, 15, 24, 25)
communicate with each other so as to allow fluid circulation between the openings (11, 26) and through the extrusion mandrels (3)
or the ducts (16) that are disposed therein. Preferably, the fluild connection beam (18) Is embodied as a two-pilece member
comprising a body (19) and a lid (20) which can be joined together, the ducts (24, 25) being configured as grooves that are
mounted on the body (19) of the fluid connection beam (18) and are covered by the lid (20).
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< (57) Abstract: Disclosed is an extrusion mandrel fastener (2) that is embodied as a two-piece unit comprising a supporting beam (4)
and a holding beam (5) which can be joined together and are provided with semi-cylindrical recesses (7, 8) complementing each other
@O so as to form cylindrical recesses (9). An extrusion mandrel (3) is inserted into each cylindrical recess (9) and is retained therein.
v The extrusion mandrel fastener (2) and the extrusion mandrels (3) are provided with ducts (13, 14, 15, 16, 24, 25) which allow fluid
circulation so as to temper the extrusion mandrels (3) and communicate with each other as well as with openings (11, 26) that are
<r disposed on the extrusion mandrel fastener (2) via cylindrical connecting sleeves (30). Said connecting sleeves (30) are preferably
sealed by means of sealing rings and fix the extrusion mandrel (3) to the extrusion mandrel fastener (2). Preferably, the holding beam
(4) is configured as a two-piece element comprising an extrusion mandrel connection beam (17) and a fluid connection beam (18)
— which can be joined together and are provided with ducts (13, 14, 15, 24, 25). Said ducts (13, 14, 15, 24, 25) communicate with
== each other so as to allow fluid circulation between the openings (11, 26) and through the extrusion mandrels (3) or the ducts (16) that
&\ are disposed therein. Preferably, the fluid connection beam (18) is embodied as a two-piece member comprising a body (19) and a
lid (20) which can be joined together, the ducts (24, 25) being configured as grooves that are mounted on the body (19) of the fluid
connection beam (18) and are covered by the lid (20).
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Veroilentlicht:

—  mit internationalem Recherchenbericht

(57) Zusammenfassung: Die Spritzdornhalterung (2) ist zweiteilig ausgebildet mit einem Tragbalken (4) und einem Haltebalken
(5), die aneinander anfiigbar sind und halbzylindrische Ausnehmungen (7, 8) aufweisen, weiche einander zu zylindrischen Ausneh-
mungen (9) ergidnzen, in denen je ein Spritzdorn (3) eingesetzt und festgehalten ist. Fiir eine Fluidzirkulation zur Temperierung der
Spritzdorne (3) weisen die Spritzdornhalterung (2) und die Spritzdorne (3) Kanile (13, 14, 15, 16, 24, 25) auf, die iiber zylinderhiilsen-
formige, vorzugsweise mit Dichtungsringen abgedichtete Anschlussstutzen (30) miteinander sowie mit an der Spritzdornhalterung
(2) angeordneten Offnungen (11, 26) kommunizieren. Dabei fixieren die Anschlussstutzen (30) die Spritzdorne (3) an der Spritz-
dornhalterung (2). Vorzugsweise ist der Haltebalken (4) zweiteilig ausgebildet mit einem Spritzdornanschlussbalken (17) und einem
Fluidanschlussbalken (18), die aneinander anfiigbar sind und Kandle (13, 14, 15, 24, 25) aufweisen, die miteinander kommunizieren,

um die Fluidzirkulation zwischen den O:

Tnungen (11, 26) und durch die Spritzdorne (3) bzw. die darin angeordneten Kandle (16) zu

ermOglichen. Vorzugsweise ist der Fluidanschlussbalken (18) zweiteilig ausgebildet mit einem Korper (19) und einem Deckel (20),

die aneinander anfiigbar sind, wobei die Kanile (24, 25) als am Korper (19) des Fluidanschlussbalkens (18) angebrachte und vom
Deckel (20) tiberdeckte Nuten ausgebildet sind.
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Injection Device Used for Blow Molding Hollow Plastic
Bodies, Comprising Extrusion Mandrels that can be Tempered
and are Inserted into an Extrusion Mandrel Fastenerx
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Technical field

The present 1invention relates to an 1njection device
used for example for blow molding hollow plastic
bodies, and 1in particular pharmaceutical containers,
comprising temperature-controllable blowing mandrels
inserted 1n a blowing mandrel holder, according to the
precharacterizing clause of patent claim 1.

Prior art

In the blow molding of hollow plastic bodies (as known
for example from EP-1048435-Al), the blowing mandrels
used for this purpose must be kept at an optimum
temperature for the technical requirements of the

process. After starting the system, an equilibrium 1is

established for each blowing mandrel between the heat
supplied by the plastic injected onto the blowing
mandrel and the heat dissipated by the cooling effect
of the ambient air on the blowing mandrel. However, the
temperature that is suitable for blow molding only
establishes itself of its own accord under suiltable
conditions, and even then this 1s not reliably
achieved, since it 1s not ensured that the temperature
of the blowing mandrels will always remain at the right
temperature because of the lack of any possibility of
intervention, and 1t 1s only evident that the
temperature is deviating from the suitable wvalue when
difficulties occur. EP-1048435-A1 does not address this
temperature problem at all.

To remedy this temperature problem, 1in the prior art
(for example as known from DE-1944518-Al1) it 1s
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provided that the temperature that establishes itself
of its own accord is higher than the temperature wvalue

that is suitable for blow molding and the blowing

mandrel 1s cooled to the suitable temperature Dby
blowing air onto 1t from the outside and/or with the
aid of a cooling circuit provided inside the blowing
mandrel, it being possible in the latter case for the
temperature-control medium circulating 1in the cooling
circuit to be air or liquid and, depending on the
temperature conditions, for the latter to be o0il or
else water, for example. A disadvantage of these
measures 1s that the temperature-control medium has to
be supplied to each blowing mandrel and, in this case,
a. flow and a return of the temperature-control medium
has to be provided for each blowing mandrel in the form
of flexible lines and/or fixedly screwed or soldered
pipes. In the case of an injection device with a
multiplicity of blowing mandrels, a double multiplicity
of lines of temperature-control medium 1s required as a
result at the blowing mandrels, that is in each case a
flow and a return of the temperature-control medium for
each blowing mandrel, which entails disadvantages: such
a design 1is susceptible to faults and requires
considerable maintenance, and 1t also leads to 1long
resetting times every time Dblowing mandrels are

exchanged.

To remedy the last-mentioned disadvantages, the prior
art (for example as known from WO0-00/29193-A1 or EP-
0937566~-A1) proposes designs in which only two lines of

the temperature-control medium are required  for

controlling the temperature of a multiplicity of
blowing mandrels, in that a number of blowing mandrels
are respectively inserted in a common holder and the
latter only requires one flow and one return of the

temperature-control medium. It is disadvantageous 1in -

this case that, to fasten a Dblowing mandrel in 1its
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holder, a positive and nonpositive connection has to be
brought about between a holding region of the blowing
mandrel and a matching recess o0f the holder and the
blowing mandrels nevertheless have to Dbe easily
exchangeable, i1.e. easy to release from the holder and
easy to fasten to it. Furthermore, it must be taken
into account that the blowing mandrels undergo Jjerky
movements back and forth in the longitudinal direction
during the operation of the device and are thereby
subjected to strong accelerations, and consequently
strong forces, in the longitudinal direction, so that
they tend to slip in their holders: because of this
stress to which the exchangeable blowing mandrels are
subjected in their holders, it 1s difficult to ensure
that they remain positioned in thelr holders with the
necessary precision. Previous holders of exchangeable
blowing mandrels have been susceptible to faults and/or
required considerable maintenance and led to long
resetting times every time Dblowing mandrels are

exchanged.

The forming of a blowing mandrel with a flow and return
of a temperature control medium is known for example
from DE 2517186-Al1 or US-4655280-Al. The blowing
mandrel is essentially formed as a blind tube with a
dividing wall inserted in it diametrically in its axial

longitudinal direction. Formed in the interior of the
blowing mandrel, and in its axial 1longitudinal
direction, are two elongate chambers, which are

connected at their one end (in the vicinity of the free
end of the Dblowing mandrel) to each other via a
clearance in the dividing wall and are connected at the
other end (at the holder of the blowing mandrel) to the
flow or return of the temperature control medium via
their respective connecting piece in the form of a
cylindrical sleeve. The connecting piece is 1n the
form of selectable sleeves serve the purpose of
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respectively connecting a flow line and a return Iline
for the tempter control medium to the blowing mandrel,
in order that a circulation of the 20 control medium
can be established within the blowing mandrel. With
respect to these connecting piece 1is 1in the form of
cylindrical sleeves, no other purpose and no other
function is disclosed in DE 2517186-A1 and US-4655280-
Al, and the forming of an injection device comprising a
number of temperature-controllable blowing mandrels
inserted in a blowing mandrel holder is not dealt with
in DE 2517186-A1 and US-4655280-A1.

Summary of the invention

The object of the invention 1s accordingly to propose
an injection device of the type stated at the beginning
in which the blowing mandrels remain positioned 1in
their holders with the necessary precision in spite of
the stress to which they are subjected 1in the
longitudinal direction, and nevertheless can be
exchanged in their holders with little effort.

This object is achieved by the combination of features
defined in claim 1. Advantageous embodiments of the
invention are defined in the dependent claims.

what 1is advantageous about the invention thereby
defined is the fixing of the blowing mandrels 1in their
holders by the connecting pieces. This measure has the
effect that the blowing mandrels cannot slip, 1.e. they
remain positioned in their holders with the necessary
precision in the longitudinal direction, although they
can be exchanged in their holders with little effort.

what is also advantageous about the invention thereby
defined is the reduction in the effort required for
producing the entire injection tool with its

AMENDED SHEET
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multiplicity of blowing mandrel holders, each with a
multiplicity of blowing mandrels inserted in it. The
fixing of the blowing mandrels in their holders by the
connecting pieces has the effect that, although there is
a positive connection between each holding region of a
blowing mandrel and the matching recess of the holder, no
significant nonpositive connection has to be brought
about, which for 1i1its part facilitates the exchange of a
blowing mandrel (fitting and removal) and consequently

reduces the amount of time necessary for this.

What 1s also advantageous furthermore about the invention
thereby defined 1is that each blowing mandrel holder
requlires only two lines, that i1s only one flow and one
return of the temperature-control medium, while the
multiplicity of blowing mandrels inserted in a single
blowing mandrel holder receive the temperature-control
medium via plug-in connections which do not take up any
space outside the blowing mandrel holder. This measure
reduces the effort 1involved 1in handling the flow and
return lines and the space requirement around the blowing
mandrel holders, and consequently around the entire
injection tool, which for its part facilitates the
exchange of an entire 1injection tool and consequently
reduces the amount of time necessary for this. This
measure also leads to Dbetter uniformity of the

temperatures at the various blowing mandrels.

In one aspect of the present invention, there is provided
an 1njection device for blow molding hollow plastic

bodies, comprising a plurality of temperature-
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controllable blowing mandrels each having a mandrel
channel; a plurality of blowing mandrel holders each
naving a holder channel and a cylindrical recess sized to
receive and fixedly hold an associated one of said
blowling mandrels wherein the mandrel channel and the
holder channel are 1n fluid communication with one
another 1n order to allow a fluid circulation for
controlling the temperature of the associated blowing
mandrel; wherein each said blowing mandrel holder further
comprising a supporting bar portion and a holding bar
portion, which can be joined onto each other and fastened
and can be released from each other; each of said
supporting bar portion and said holding bar portion
comprise a respective half-cylindrical recess which
complement one another to form said cylindrical recess,
whereby the associated blowing mandrel being insertable
into said cylindrical recess when the supporting bar
portion and the holding bar portion are released from
each other and being fixedly held in the cylindrical
recess when the supporting bar portion and the holding
bar portion are fastened on each other; at least one
connecting pliece 1n the form of a cylindrical sleeve
being provided for sealing the fluid circulation with
respect to at 1least one of a gap formed between the
assoclated blowing mandrel and the supporting bar portion
and a gap formed between the associated blowing mandrel
and the holding bar portion, and for holding said

assoclated blowing mandrel fixedly to the blowing mandrel

holder portion.
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Brief description of the drawings

Exemplary embodiments of the invention are described 1n
more detalil below on the basis of the drawilngs, parts
that are the same as one another being designated by the

same reference numerals in all the figures, of which:
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Figure
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Figure 2b

Figure 2c¢C

Figure

Figure

Figure
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3a

3b

3cC
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shows a view of an injection device according
to the invention in the fittéd—together
state, with blowing mandrels inserted 1in a
blowing mandrel holder, as a whole in section
with the blowing mandrel represented in axial
longitudinal section;

shows a detail of the same injection device
as in Figure 1, in a view from the front;

shows a detail of the same injection device
as in Figure 1, corresponding to the same
detail as in Figure 2a, in a view from above;

shows the same injection device as 1in Figure
1, but with the blowing mandrel 1in side view
from the right and the blowing mandrel holder

in cross section;

shows, fitted together, a supporting bar and
a blowing mandrel connecting bar of the same
blowing mandrel holder as in Figure 1, 1in a

view from the front;

shows the same supporting bars and blowing
mandrel connecting bars as in Figure 3a, 1in

side view from the left;

shows the same supporting bars and blowing
mandrel connecting bars as in Figure 3a, 1in

side view from the right;

3d shows the same supporting bars and blowing

mandrel connecting bars as in Figure 3a, 1n a

view from above;
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Figure 3e shows an enlarged part of the view from the
front shown in Figure 1;

Figure 4a shows a body of a fluid connecting bar of the
same blowing mandrel holder as in Figure 1,
in a view from the front;

Figure 4b shows the same body of the fluid connecting
bar as 1in Figure 4a, 1n side view from the
left;

Figure 4c shows the same body of the fluid connecting
bar as in Figure 4a, in a view from below;

Figure 4d shows a cover of the fluid connecting bar of
the same blowing mandrel holder as in Figure
1, in a view from below;

Figure 4e shows the cover of the fluid comnecting bar
of the same blowing mandrel holder as 1in
Figure 1, in a view from the front;

Figure 5 shows an identical blowing mandrel as 1n
Figure 1, in axial longitudinal section;

Figure 6 shows an identical connecting piece as 1in
Figure 2c, partly i1in axial 1longitudinal

section.

Ways of implementing the invention

The injection device shown in Figure 1, designated as a
whole by 1, is to be understood as part of an injection
tool and comprises a blowing mandrel holder, .designated
as a whole by 2, and a number of blowing mandrels 3 (in
the case of the embodiment represented in Figure 3a as
an example of the invention, six blowing mandrels are
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provided). The blowing mandrel holder 2 1is made up of
two parts and cdmprises a supporting bar 4 and a

holding bar, designated as a whole by 5, which can be

joined to each other, can be fastened on each other by
means of screws 6 and can be released from each other
by loosening and removing these screws 6.

The holding bar 5 1i1s itself made up of two parts and
comprises a blowing mandrel connecting bar 17 (cf. in
Figures 3a ¢to 3d) and a fluid connecting Dbar,
designated as a whole by 18. This fluid connecting bar
18 is 1itself made up of two parts and has a body 19 and
a cover 20 (cf. 1in Figures 4a to 4e). Consequently,
when they are respectively fitted together, the body 19
and the cover 20 produce the fluid connecting bar 18,
the fluid connecting bar 18 and the blowing mandrel
connecting bar 17 produce the holding bar 5, and the
holding bar 5 and the supporting bar 4 produce the
blowing mandrel holder 2.

The supporting bar 4 and the blowing mandrel connecting
bar 17 both have an identical number of half-
cylindrical recesses 7 and 8, respectively,
corresponding to the number of'blowing mandrels 3 (that
is six recesses 7 and 8 in the case of the embodiment
represented in the figures). With the supporting bar 4
and blowing mandrel connecting bar 17 fastened on each
other, the half-cylindrical recesses 7 and 8 1lie
opposite one another in pairs, complementing one
another in pairs to form cylindrical recesses o0of the

blowing mandrel holder 2 designated as a whole by 9

(cf£. in Figures 3a and 3e). In each cylindrical recess
9 there is a blowing mandrel 3 (cf. 1in Figures 2a to
2c), which can be inserted into the cylindrical recess
O when the supporting bar 4 and the blowihg mandrel
connecting bar 17 are released from each other and 1is
fixedly held therein by a positive connection when the
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supporting bar 4 and the blowing mandrel connecting bar
17 are 3joined togéther, the positive connection being
produced between the cylindrical recess 9 and a
corresponding groove 10 provided on the blowing mandrel
3 (cf. in Figure 5).

The supporting bar 4, the blowing mandrel connecting
bar 17 and the blowing mandrels 3 have channels, which
are described in more detail further below. In the
joined-together injection device 1, 1i.e. with the
supporting bar 4 and the blowing mandrel connecting bar
17 fastened on each other and the blowing mandrels 3
inserted 1into the c¢ylindrical recesses 9, these
channels communicate with one another: they thereby
form a system of channels, which makes a fluid
circulation possible between an opening 11, provided on
the supporting bar 4, and an opening 12, provided on
the blowing mandrel connecting bar 17, for controlling
the temperature of the blowing mandrels 3.

In connection with every Dblowing mandrel 3, the
supporting bar 4 1is provided with a respective channel
13, which connects the c¢ylindrical recess 9 ¢to a
collecting channel 14 which 1s provided 1in the
supporting bar 4 and for 1its part ends at the opening
11, so that a fluid can be conducted from the
cvlindrical recess 9 to the opening 1ll. Likewise in
connection with every blowing mandrel 3, the blowing
mandrel connecting bar 17 is provided with a respective
channel 15, which extends from an opening 12 provided
on the blowing mandrel connecting bar 17 and opens out
into the cylindrical recess 9, so that a fluid can be
conducted from the opening 12 to the cylindrical recess
9. For its part, each blowing mandrel 3 has a channel
16, which connects two diametrically opposed points of
the groove 10 of the blowing mandrel 3 to each other
through the Dblowing mandrel 3. In this way, the
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temperature o©of the blowing mandrels 13 - and
alternatively also the supporting bar 4 and the blowing
mandrel connecting bar 17 - can be controlled by a
fluid circulation in the system of channels described.
In the case of the opening 11, the supporting bar 4 or
its system oOf channels can be connected to a vessel for
catching the fluid leaving the injection device 1.

The blowing mandrel connecting bar 17 and the fluid
connecting bar 18 can be joined onto each other, can be
fastened on each other by means o0of screws (not
represented) led through smooth bores 21 in the blowing
mandrel connecting bar 17 and fixedly screwed 1in
threaded bores 22 of the fluid connecting bar 18, and
can be released from each other Dby loosening and

removing these screws.

The blowing mandrel connecting bar 17 and the fluid
connecting bar 18 have channels which are described 1in
more detail further below. In the joined-together
holding bar 5, i.e. with the blowing mandrel connecting
bar 17 and the fluid connecting bar 18 fastened on each
other, these channels communicate with one another:
they thereby form a system of channels, an opening 12
on the Dblowing mandrel connecting bar 17 and a
corresponding opening 23 provided on the fluid
connecting bar 18 being congruent in each case. Leading
from the openings 23 in the fluid connecting bar 18 1is
a network of channels 25, which come together to form a
collecting channel 24. The collecting channel 24
extends from an opening 26 provided on the fluid
connecting bar 18, so that in the joined-together
holding bar 5 a fluid can be conducted from the opening
26 to the cylindrical recess 9, in order to make
possible the fluid circulation for contrdlling the
temperature of the blowing mandrels 3. In the case of
the opening 26, the holding bar 5 or its system of
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channels can be connected to a source of the fluid to

be introduced into the injection device 1.

In the fluid connecting bar 18, the channels 25,
including the collecting channel 24, are formed as
grooves which are provided on the body 19 of the fluid
connecting bar 18 for example by means of milling and
are covered over by the cover 20. This produces the
system of channels in the fluid connecting bar 18 when
joining together the body 19 and the cover 20, which
can be fastened on each other by means of screws (not
represented) led through smooth bores 27 in the cover
20 and fixedly screwed i1in threaded bores 28 of the body

19, and can be released from each other by 1loosening

and removing these screws.

Also provided in the cover 20 1s a sealing groove 29,

into which a seal (not represented) can be inserted in
order to seal the fluid connecting bar 18, i.e. the
cover 20 and the body 19 with respect to each other.

The blowing mandrels 3 are likewlise sealed with respect
to the supporting bar 4 and the holding bar 5 or (as
part thereof) the blowing mandrel connecting bar 17.
Provided for this purpose are connecting pieces 30 1in
the form of cylindrical sleeves (cf. Figures 2c¢ and 6),
which, with the supporting bar 4 and the holding bar 5
fastened on each other, are inserted in pairs therein,
in the region of a blowing mandrel 3. One o0f the
connecting pieces 30 is inserted by its one end 31 into
the channel 13 provided in the supporting bar 4 and by
its other end 32 into the channel 16 provided in the
blowing mandrel 3, and the other connecting piece 30 1is
inserted by its one end 31 into the channel 15 provided
in the holding bar 5 and by 1its other end 32 into the
channel 16 provided 1in the blowing mandrel 3, the two
connecting pieces 30 lying diametrically opposite each
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other in the blowing mandrel 3. Through their cavity,
the connecting piéces 30 in the form of cylindrical
sleeves connect the channels 13 and 16 or 15 and 16,
into which they are inserted, in order to make possible
the fluid circulation for controlling the temperature
of the blowing mandrels 3. For its sealing with respect
to the blowing mandrel 3 and the blowing mandrel holder
2, i.e. the supporting bar 4 or the holding bar 5, the
connecting piece 30 in the form of a cylindrical sleeve
has on the outside in the vicinity of each of its ends
31 and 32 a sealing groove 33 intended for receiving a
sealing ring (not represented). The two connecting
pleces 30 inserted 1into a blowing mandrel 3
consequently seal the fluid circulation with respect to
a gap forming between the blowing mandrel 3 and the
supporting bar 4 or the holding bar 5, and they hold
the blowing mandrel 3 fixedly on the blowing mandrel

holder 2.

The engagement of the two connecting pieces 30 at their
one end 31 in the channel 13 or 15 provided 1in the
holding bar 5 and at their other end 32 in the channel
16 provided in the blowing mandrel 3 has the effect
rhat the blowing mandrel 3 is positioned fixedly and
precisely with respect to the blowing mandrel holder
designated as a whole by 2, with the consequence that
the blowing mandrel 3 cannot slip on the blowing
mandrel holder 2, because the two connecting pieces 30
in the blowing mandrel 3 1lie diametrically opposite
each other and consequently transversely in relation toO
the longitudinal axis of the blowing mandrel 3. 1In
other words, the two connecting pieces 30 act on the
blowing mandrel 3 1like pins which hold it fixedly in
its longitudinal direction on the blowing mandrel

holder 2.
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LIST OF REFERENCE NUMERALS
1 injection device as a whole
2 blowing mandrel holder as a whole
3 blowing mandrel
4 supporting bar
5 holding bar
6 sCcrews
7 half-cylindrical recess in the supporting bar 4
8 half-cylindrical recess in the Dblowing mandrel
connecting bar 17
S cylindrical recess of the blowing mandrel holder 2
10 groove on the blowing mandrel 3
11 opening on the supporting bar 4
12 opening on the blowing mandrel connecting bar 17
13 channel in the supporting bar 4
14 collecting channel in the supporting bar 4
15 channel in the blowing mandrel connecting bar 17
16 channel in the blowing mandrel 3
17 Dblowing mandrel connecting bar
18 fluid connecting bar
19 body of the fluid connecting bar 18
20 cover of the fluid connecting bar 18
21 bore in the blowing mandrel connecting bar 17
22 threaded bore in the fluid connecting bar 18
23 opening on the fluid connecting bar 18
24 collecting channel in the fluid connecting bar 18
25 channel in the fluid connecting bar 18
26 opening on the fluid connecting bar 18
27 bore in the cover 20 of the fluid connecting bar 18
28 threaded bore in the body 19 of the fluid
connecting bar 18
29 sealing groove 1in the cover 20 of the fluid
connecting bar 18
30 connecting piece
31 end of the connecting piece 30
32 end of the connecting piece 30
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33 sealing groove 33 in the vicinity of the end of the
connecting pieée 30
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Claims:

1. An injection device for blow molding hollow plastic
bodies comprising,

a plurality of temperature-controllable blowing
mandrels each having a mandrel channel;

a plurality of blowing mandrel holders, each said
blowing mandrel holder comprising:

a holder channel and a cylindrical recess sized to
receive an associated one of said blowing mandrels with the
mandrel channel and the holder channel in fluid
communication with one another in order to allow a fluid
circulation for controlling the temperature of the
associated blowing mandrel;

a supporting bar portion and a holding bar
portion, which can be joined onto each other and fastened
and can be released from each other:

each of said supporting bar portion and said
holding bar portion comprising a respective half-cylindrical
recess which complement one another to form said cylindrical
recess, whereby the associated blowing mandrel being
insertable into said cylindrical recess when the supporting
bar portion and the holding bar portion are released from
each other, and being fixedly held in said cylindrical
recess when the supporting bar portion and the holding bar
portion are fastened on each other; and

a plurality of connecting pieces, each comprising
a cylindrical sleeve extending from a first end to a second

end; wherein a first one of said connecting pieces being

provided for fixedly holding said associated blowing mandrel
to the blowing mandrel holder, and for sealing the fluid
clrculation with respect to one of a gap formed between the

supporting bar portion and the associated blowing mandrel
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and a gap formed between the holding bar portion and the

associated blowing mandrel.

2. The injection device as claimed in claim 1, wherein
each said holder channel comprises a supporting bar channel
portion and a holding bar channel portion;

wherein the first end of said first connecting piece
being insertable i1nto the supporting bar channel portion
with the second end of said first connecting piece being
insertable into the mandrel channel of said associated
blowing mandrel; and

the first end of a second one of said connecting pieces
is insertable into the holding bar channel portion with the
second end of said second connecting piece being insertable
into the mandrel channel provided in said associated blowing

mandrel.

3. The injection device as claimed in claim 1 or claim 2,
wherein each of said connecting pieces have on an outside
vicinity of each of said first and second ends a sealing

groove configured to receive a sealing ring.

4 . The injection device as claimed in any one of claims 1
to 3, wherein

each said supporting bar portion further comprising a
first opening;

each saild holding bar portion further comprising:

a blowing mandrel connecting bar and a fluid
connecting bar, which can be joined onto each other and
fastened and can be released from each other; said fluid
connecting bar including a second opening;

each said holding bar channel portion comprising:

a first channel section provided in the blowing
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mandrel connecting bar; and

a second channel section provided in the fluid
connecting bar, whereby with the blowing mandrel connecting
bar and the fluid connecting bar being joined onto each

other said first and second channel sections being in fluid

communication with one another in order to allow a passage

of the fluid circulation from said second opening to and

through the mandrel channel provided in said associlated

blowing mandrel and the first opening.

5. The injection device as claimed in claim 4, wherein

each said fluid connecting bar further comprises a
body and a cover, which can be joined onto each other and

fastened and can be released from each other; wherein

said second channel section beilng provided as grooves

on said body and covered over by said cover; and

said second opening being arranged on said cover.

6. The injection device according to any one of claims 1

to 5, wherein the blowing mandrel holder further

ey

comprising:
a supporting bar collecting channel; and
a fluid connecting bar collecting channel; wherein

each of said first openings being in fluid
communication with said supporting bar collecting channel;

and

each of said second openings being in fluid

communication with said fluid connecting bar collecting

channel.
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7. An i1njection device for blow molding hollow plastic

bodies comprising,

a temperature-controllable blowing mandrel comprising a

mandrel channel:;

a blowing mandrel holder, said blowing mandrel holder

comprilsing:
a holder channel:

a cylindrical recess sized to receive said blowing

mandrel with the mandrel channel and the holder channel in

fluid communication with one another i1n order to allow a

fluid circulation for controlling the temperature of said

blowing mandrel; and

a supporting bar portion and a holding bar
portion, which can be joined onto each other and fastened

and can be released from each other:

each said supporting bar portion and said holding

bar portion comprising a respective half-cylindrical recess

which complement one another to form said cylindrical

—

recess, whereby the blowing mandrel being insertable into

sald cylindrical recess when the supporting bar portion and

the holding bar portion are released from each other, and

being fixedly held in said cylindrical recess when the

supporting bar portion and the holding bar portion are

fastened on each other:

a connecting piece comprising a cylindrical sleeve
extending from a first end to a second end; said connecting

plece being provided for fixedly holding said blowing

mandrel to the blowing mandrel holder, and for sealing the

fluid circulation with respect to one of a gap formed

between the supporting bar portion and the blowing mandrel

and a gap formed between the holding bar portion and the

blowing mandrel.
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