HEATI NG CYLI NDER FOR ATTACHVENT TO AN | NJECTI ON NOZZLE FOR AN | NJECTI ON
MOLDI NG SYSTEM TECHNI CAL FI ELD The present invention relates to heating
cylinders for injection nozzles for injection nolding systens. BACKGROUND
OF THE | NVENTI ON For understandi ng the probl em underlying the present
invention, reference is made to Figures 1 and 2 of the draw ngs. Figure |
shows an injection nolding system in schematic representation. From an

i njection nmolding nmachine connected via a feed bushing 3, hot nelt (i.e.
nolten plastic material) is conducted through the flow channels 4 of a
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connected via the so-called mm:glms) 13 to cavities 7, in which
the nolded parts are fornmed a ually found in the
ejection-side part 5B of the tool 6. There is a considerable difference
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exanpl e, the processing tenperature of the nelt can be 250C, while the
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a considerable flow of heat away fromthe nozzles, especially
BACKGROUND OF THE INVENTION

For understanding the problem underlying the present invention, reference
is made to Figures 1 and 2 of the drawings. Figure 1 shows an injection molding
system, in schematic representation. From an injection molding machine
connected via a feed bushing 3, hot melt (i.e. molten plastic material) is conducted
through the flow channels 4 of a heated hot-channel distribution block 2 to two or
more nozzles 10, The injection nozzles 10 are positioned in accommodating bores
8 in the injection-side member SA of the mold tool 6. The injection nozzles are
connected via the so-called mouth {or orifices) 13 to cavities 7, in which the
molded parts are formed and which are usually found in the ejection-side part 5B
of the tool 6.

There is a considerable difference between the required temperature of the
melt and that of the tool. For example, the processing temperature of the melt can
be 250°C, while the tool can have a temperature of 50°C. This temperature
difference results in a considerable flow of heat away from the nozzles, especially
at the points of contact between the nozzles and the tool. This heat loss must

constantly be compensated by heating of the nozzles. This heating is effected by



at the points of contact between the nozzles and the tool. This heat |oss
must constantly be conpensated by heating of the nozzles. This heating is
effected by 1 nmeans of heating cylinders capable of being attached to the
nozzles, to which the present invention relates. The nost critical point
with regard to the risk of overcooling of the nelt is at the nouth 13,
since here the heat-absorbing capacity of the surroundi ng nozzle materi al
is small owing to the gradual reduction in the dianeter of the nozzle and
the fact that there is an intimate contact between the nozzle and the
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al ready known that the nozzles may be equi pped with two separate heating
cylinders 20hete2QB thasosheownd tifeofacethaniless isian fntiglateecdtacs pevickhclad |y, one
for the nouth region 12 and one for the shank region 11. The heat
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These conditions require that heating of the nozzle in the mouth region 12
must be greater than in the shank region 11. The heat supply required for this in
the mouth region 12 is also heavily dependent upon the operating conditions, the
material of the melt and the tool, and the shape of the mouth 13. In addition, the
heat supply must be effectively controllable, since the range of the processing
temperature of some melts is very narrow. In addition, in the cold state of the tool
for example, a greater quantity of heat must be supplied to the mouth region 12.

It is already known that the nozzles may be equipped with two separate
heating cylinders 20A, 20B, as shown, for example, in Figure 2, specifically, one
for the mouth region 12 and one for the shank region 11. The heat conductors of
the two heating cylinders are capable of being controlled and/or regulated
independently of one another. The heating cylinders typically consist essentially
of a hollow supporting cylinder, which is provided with a spiral groove for the
accommodation of a heating cariridge, in which a heat conductor is embedded.
The pitch of the spiral groove on the supporting cylinder of the heating cylinder

for the mouth region 12 is as a rule smaller than the pitch of the spiral groove on



i ndependently of one another. The heating cylinders typically consi st
essentially of a hollow supporting cylinder, which is provided with a
spiral groove for the accommopdation of a heating cartridge, in which a
heat conductor is enbedded. The pitch of the spiral groove on the
supporting cylinder of the heating cylinder for the nmouth region 12 is as
arule smaller than the pitch of the spiral groove on 2 the supporting
cylinder for the shank region 11. On the outside of the heating cylinder
is found a protective netallic jacket 23. In Figure 2, in addition to the
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heating cylinders 20A, 20B are required. An _additiaqnal di.sadyaptage is
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t he acconmodati ng bores 8 of the tool. In Figure 2, reference nuneral 35A
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cylinder ZPrént in the direction of the mouth, so that a corresponding longitudinal groove 9

(Figure 2) must be provided for its accommodation in the bore 8 of the tool-

injection-side member 5A. This necessity, apart from the additional expense, may

in some tools also result in problems of space. Moreover, a considerable risk of

damage to the electrical connection 34 exists upon introduction of the nozzles into

the accommodating bores 8 of the tool. In Figure 2, reference numeral 35A

designates the electrical connection to the temperature sensor for the heating

cylinder 20B. The corresponding temperature sensor for the heating cylinder 20A

is not shown.

SUMMARY OF THE INVENTION

The object of the present invention is to provide an improved heating
system for an injection machine nozzle.

The system according to the present invention utilizes only one heating
cylinder instead of two separate heating cylinders as known in present systems.
With the present invention, an elongated heating cartridge is spirally wound on the

outside of the hollow heating cylinder. The heating cartridge contains two



is not showmn. SUWMMARY COF THE | NVENTI ON The obj ect of the present invention
is to provide an inproved heating systemfor an injection machine nozzle.
The system according to the present invention utilizes only one heating
cylinder instead of two separate heating cylinders as known in present
systens. Wth the present invention, an elongated heating cartridge is
spirally wound on the outside of the hollow heating cylinder. The heating
cartridge contains two 3 electrically heatable heat conductors which are
electrically separated fromone another and are located in essentially
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consi derabl e cost savings are achi eved.
projects radially outward in the mouth region from the cylindrical member of the
heating cylinder in the mouth region, is eliminated. Consequently, the
accommodating groove 9 for this connection in the nozzle-accommodating bore 8
of the tool may be omitted. In addition, the space requirement in the cable channel
of the system is reduced, since only one ISO cable for two heating connections is

required. With the present invention, considerable cost savings are achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is to be described in detail with reference to the figures,
wherein:

Figure 1 shows a sketch of an injection molding system according to the
prior art.

Figure 2 depicts an injection nozzle with two separate heating cylinders
according to the prior art.

Figure 3 depicts an injection nozzle with an exemplary embodiment of a
heating cylinder according to the present invention.

Figure 4 illustrates an exemplary embodiment of a heating cartridge for a

heating cylinder according to the present invention.



BRI EF DESCRI PTI ON OF THE DRAW NGS The invention is to be described in
detail with reference to the figures, wherein: Figure 1 shows a sketch of
an injection nolding systemaccording to the prior art. Figure 2 depicts
an injection nozzle with two separate heating cylinders according to the
prior art. Figure 3 depicts an injection nozzle with an exenplary

enbodi nent of a heating cylinder according to the present invention.

Figure 4 illustrates an exenplary enbodiment of a heating cartridge for a
heati ng cylinder accor ding to the pr esent invention. 4 Figure 5 illustrates
an exenplary en a su der for atiLn yl i nder
according to t 'r‘ﬁtra{eﬁ%ﬁf(éj cﬁi‘—_“%@@?/}%%f}qa% *PER%—I: ¥ %

EVMBODI MENTS An exerrpl ary enbodj ment of a heating cartrl dge accordl ng to the
present iH¢ERAE pﬂwdﬁga@ﬁfﬂmﬁwﬁbwr@%ﬁ%mem% cartridge 30 contains two heat
conductors 32 and 33, which are wound to form5| ral heat| ng coils. The
heating coils ar &2E§ o THE BREFERREDIMBODNIMENTh| ch they are
enbedded in a conventional electrically |nsulat|ng conmpound 40. The
heating coil 32Ard sxdnmladyeeribrodinhent todal hesiioke partridge according to the present

invention is shown in Figure 4. The cartridge 30 contains two heat conductors 32
and 33, which are wound to form spiral heating coils. The heating coils are
accommodated in a metal sleeve 31, in which they are embedded in a conventional
electrically insulating compound 40. The heating coil 32 is in the front (tool-side})
part Bl of the sleeve 31, while the heating coil 33, which is spatially and
electrically separated from the heating coil 32, is in the remaining portion B2 of
the sleeve 31. The electrical connections 34 and 35 of the two heating coils are
carried out of the metal sleeve 31 at the end opposite to the heating coil 32.

The heating cartridge 30 is long as compared with its diameter, which is not
readily apparent in Figure 4, which shows the structure of the heating cartridge
only schematically. In practice, the cartridge 30 resembles a long plastically
deformable rod or wire and is wound on a hollow supporting cylinder, such as
exemplary cylinder 21 shown in Figure 5. For guidance of the heating cartridge to
be wound, the outside of the supporting cylinder 21 is provided with a spiral
groove 22, which in its mouth-side region Bl has a significantly smaller pitch than
in its shank region B2. The lengths of the heating coils 32, 33 are adjusted to the
supporting cylinder such that the windings of the spiral groove 22, lying close

together in the mouth region B1, are substantially received by the heating coil 32,



part Bl of the sleeve 31, while the heating coil 33, which is spatially and
electrically separated fromthe heating coil 32, is in the remaining
portion B2 of the sleeve 31. The el ectrical connections 34 and 35 of the
two heating coils are carried out of the netal sleeve 31 at the end
opposite to the heating coil 32. The heating cartridge 30 is |long as
conpared with its dianeter, which is not readily apparent in Figure 4,

whi ch shows the structure of the heating cartridge only schematically. In
practice, the cartridge 30 resenbles a long plastically defornable rod or
wire and i s wound on a holl qw, supporti.ng cylinder. ch _as, ex | ary
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pitch than in its shank region B2. The | engths of the heating coils 32, 33
are adj ustaad 3Soof the twoulgating icnis exgl ¢amdedt ostuehtheHweting eyindsaizAgy df t he
spiral groove 22, lying close together in the nouth region B 1, are
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spiral groove 22 in the shank region B2, provided with a greater pitch,
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35 of the two heating coils are carried out of the heating cylinder 20 at A

(Figure 5),, i i ; side the supporting cylinder 21, provided with the
heat i ng é%‘%l?%g%lgle#%& ugz|t's positioned a protective jacket 23, not

represented | nF!:g'u%”‘je sBowMln injection nozzle 100 to which the hollow heating

cylinder 20 according to the invention is atta;hed. It can be seen that the complete
injection nozzle 100 does not have any parts projecting radially along its entire
length, as does the known injection nozzle 10 of Figure 2. It can in addition be
seen that the indicated accommodating bore 8 of the tool does not need the groove
9 (see Figure 2) as required in the prior art. The electrical connections 34, 35 of
the two heating coils are at the end of the nozzle turned away from the tool, and
are outside the accommodating bore 8. The thin connecting lines for the
temperature sensors in the mouth region and in the shank region lie, respectively,
in a small longitudinal grooves 24 and 25 in the protective jacket 23, owing to
which there is no expansion in the radial direction.

Heating, as in the prior art, may be controlled or regulated separately in the
mouth region and in the shank region of the nozzle. The greater thickness of the
windings of the heating cartridge 30 on the supporting cylinder 21 in the mouth
region Bl is preferably but is not a requirement of the present invention,

However, it is advantageous, since if similar pitches in both regions are utilized,



indicated in Figure 3. Figure 3 shows an injection nozzle 100 to which the
hol | ow heating cylinder 20 according to the invention is attached. It can
be seen that the conplete injection nozzle 100 does not have any parts
projecting radially along its entire |ength, as does the known injection
nozzle 10 of Figure 2. It can in addition be seen that the indicated
accommodati ng bore 8 of the tool does not need the groove 9 (see Figure 2)
as required in the prior art. The electrical connections 34, 35 of the two
heating coils are at the end of the nozzle turned away fromthe tool, and

are outside the accommodatin e,8.. The.thin caonnecting.lines for the
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Heating, as in the prior art, may be controlled or regul ated separately in
the nout hregiogs meubiidive to bhéimshsiphed defitaenllyfuniike nozzl e. The greater

t hi ckness of the w ndings of the heating cartridge 30 on the supporting
cylinder 21 in Whi noutohs erglgidaner® lofi shepriefeatiah| favieubedns shown aardequi r enment
of the present invention. However, it is advantageous, since if simlar
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the heating coil 32 would have to be higher than that of the heating coil

33, with then&PRSRIYRNCechtheld NeisNBRhEQEHECHeSntdhtBAHR imited only in

terms of the appended claims.



regi ons woul d have to be dinensioned electrically unlike. Wile various
enbodi nents of the invention have been shown and described, nunerous
variations and alternate enbodi nents will occur to those skilled in the
art. Accordingly, it is intended that the invention be limted only in
teens of the appended clains, 7 In The Clains 1. A hollow one piece heating
cylinder for attachnment to an injection nozzle for an injection nolding
system the heating cylinder having an elongated heating cartridge wound
spirally around the outside thereof, said heating cartridge having a first
and a secorish ' BheClaimgal | y heat abl e heat conductor, said heat conductors
being electrically separated from one another and being located in
substantially different regions in the |ongitudinal direction of said
heating cylinder, said first heat conductor being positioned for heating

the mouth regi 081 of ap hohﬂk%te'ﬁ)?&er}ﬁ%ﬁﬁgfcﬁﬂﬁé alrdhia8aRaH thaatineanguct or

bei ng positioned for heatlng t nk” region of an injection nozzle. 2.
The hol | ow heat der cordin i t and
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having a first and a second electrically heatable heat conductor, said heat

conductors being clectrically separated from one another and being located in
substantially different regions in the longitudinal direction of said heating cylinder,
said first heat conductor being positioned for heating the mouth region of an
injection nozzle and said second heat conductor being positioned for heating the
shank region of an injection nozzle.

2. The hollow heating cylinder according to Claim 1, wherein said first
and second heat conductors have electrical connections which are positioned at the
end of the heating cartridge opposite to said first heat conductor.

3. The hollow heating cylinder according to Claim 1 wherein said heat
conductors comprise spiral heating coils.

4, The heating cylinder according to Claim 1 wherein said heating
cartridge is positioned in a spiral groove on the outside surface of said heating
cylinder.

5. The heating cylinder according to Claim 4, wherein said spiral
groove in the region adjacent said first heat conductor has a smaller pitch than in

the remaining region.



conductors conprise spiral heating coils. 4. The heating cylinder according
to daiml wherein said heating cartridge is positioned in a spiral groove
on the outside surface of said heating cylinder. 5. The heating cylinder
according to Claim4, wherein said spiral groove in the region adjacent
said first heat conductor has a snmaller pitch than in the renaining
region. 8 6. The heating cylinder according to Caiml further conprising
an outer protective jacket surrounding said heating cylinder. 7. The
heating cylinder according to claim6 further conprising |ongitudinal
grooves in said @r ot eblitd hentingckndérorccpdgigt icofiany t dwiplear aompeisw@nasiors  for
the nouth and shank regions of the nozzles. 8. An injection nolding system
conpri si ng @ited rasttiv@jeckwobdrduddingand heatind @dstieone i nj ection nozzle, the

i nprovenent conprising a holl ow one piece heating cylinder positioned on

sai d injection npzzl ephSakghilollpMcheatbRsh LY i Obel 6 WM@QC@W member
and an el ongated heating cartridge spirally would around said body nenber,
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8. An injection molding system comprising at least one mold tool and
at least one injection nozzle, the improvement comprising a hollow one piece
heating cylinder positioned on said injection nozzle, said hollow heating cylinder
having a body member and an elongated heating cartridge spirally would around
said body member, said heating cartridge having a first heat conductor and a
second heat conductor positioned therein, said first and second heat conductors
located in different regions in the longitudinal direction of said body member.

9. The injection molding system according to claim 8 wherein said
body member has a spiral groove on the outer surface and said clongated heating
cartridge is positioned on said spiral groove.

10.  The injection molding system according to claim 9 wherein said
spiral groove has a first pitch for positioning of said first heat conductor and a
second pitch different than said first pitch for positioning of said second heat
conductor.

11 The injection molding system according to claim 9 wherein said

first and second heat conductors each comprise spiral heating coils.



9. The injection nolding systemaccording to claim38 wherein said body
menber has a spiral groove on the outer surface and said el ongated heating
cartridge is positioned on said spiral groove. 10. The injection nolding
system according to claim9 wherein said spiral groove has a first pitch
for positioning of said first heat conductor and a second pitch different
than said first pitch for positioning of said second heat conductor. 11.
The injection nolding systemaccording to claim9 wherein said first and
second heat conductors each conprise spiral heating coils. 9 12. The
i nj ection nol di nk. systheminieeiooni mglding csiem scsaidinBefo daipri siifca j acket
menber positioned over said hollow heating cylinder. 13. The injection
mol di ng sysdemraarar jdilng ntembet adsitidzdfovet faet holbonipeatisg wylitdenper at ur e sensor
menbers positioned in said jacket nmenber. 10

13.  The injection molding system according to claim 12 further

comprising temperature sensor members positioned in said jacket member.

10



