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 under standi ng the probl em underlying the present

i nvention, reference is made to Figures 1 and 2 of the drawings. Figure 1
shows an injection nolding system in schematic representation. From an

i nj ection nolding machine connected via a feed bushing 3, hot nelt (i.e
nol ten plastic material) is conducted through the flow channels 4 of a
heat ed hot - channel ' EHQi ozzles 10. The
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connected via the so- called m)uth (or orifices) 13 to cavities 7, in which

the nolded parts are fornmed JRCHNIEWIaFHELBuUally found in the

ej ection-side part 5B of the tool 6. There is a considerable difference
bet ween t he requt pegettenpeartiahutiatesfio hb@ingneiindan dort ingdctiod nodvdestfool . For

exanpl e, the processing tenperature of the nelt can be 250C, while the

tool can hapetiéh melREY Fhteme. of 50C. This tenperature difference results in
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 5A 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 gjection-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 surrounding nozzle material
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
tool. These conditions require that heating of the nozzle i%#%h nmout h
regi on 12 mewstoffwagnserlindensisapetlnof being plavked &yihemozales, thy dﬁesupply
required for this in the nouth region 12 is also heavily dependent upon

t he oper at pmgent dndkintion nelatashe Therabest i cadticalf peine withl tegarddta He tigolof and t he
shape of the nouth 13. In addition, the heat supply nust be effectively
cont r ol | abh@rcdoling ®f tiemeR R0 tBé miokith 13, 8RS $kRGhe henpbsabing @agdcitgone nel ts
is very narrow. In addition, in the cold state of the tool for exanple, a
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al ready known that the nozzles nmay be equi pped with two separate heating
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conductors of _ t ehtwolheati ng cylinders are capable of being controlled
and/ or r eghifZ{%ayd the took.

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 i2.
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 cartridge, 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 ndependent|y of one another. The heating cylinders typically consist
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
illustration of the nozzle, the accommodating bore 8_'r|g e.tool is also

i ndi cat ed.th©seppbirsaivdinderyéor ghe shank rgiorn lsy eth?iOéltSt(i?a? “@Wfar at e
heating cylinders 20A, 20B are required. An additional disadvantage is
that the elyliaddriis dbundcoprestive meddliofackere2helt Figgrecy inrrdditiopda theor ¢ he
nmouth region lies quite far in front in the direction of the nouth, so
that a corjigsRedd o thelOBAE Hhelhdtamngydativeb&@e 8(irilguod i2 )sorrslicaled. provi ded for
its accomodation in the bore 8 of the tool- injection-side nenber 5A. This

necessity, apardpef Hﬁ?ﬂ\}aﬂﬁ addh 1HONAbWEXHBRAL is MRH twd) sERRe tigatisg al so
result in problens o spa%e. Moreover, a considerable risk of damage to
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cylinder Zg'oAnt 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 conpsiderable 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. SUMMARY COF THE | NVENTI ON The obj ect of the present invention
is to provide an inproved heating systemfor an injection machi ne 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
el ectrically separated fromone another and are located in essentially
different regions in the longitudinal_ direction of the heating cartridge.
One heat celaeftiealbr heatablp dpati nderiprs  whishiara glechisalhp gepprated AR ©8§ r egi on of
the nozzle, while the other is positioned for heating the shank region of
t he nozzl eanddemeed erdoeitatinrassatialbodiffsrnt cgi@y in Wsilomgiudinahdirgstiper art
projects radially outward in the mouth region fromthe cylindrical nenber
of the heaf thetheatitg eudeidge.n OnechedDednductegisopositioned fortiendnethe Mantkequent | y,
the accommodating groove 9 for this connection in the nozzl e-accommobdati ng

bore 8 of (ditRe} ARl EYhD 02k WA thebiRddé bbsonctBr BRAGE theshdnkement in
t he cabl e channel =~ of the systemis reduced, since only one |SO cable for
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consi der ab cost savings are achieved.
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 §
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 | 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 enbodi nent of a heating cartridge for a
heating cylinder according to the present invention. 4 Figure 5 illustrates
an exenpl ary enbodi nent of a supporting cylinder for a heating cylinder
accordi ng to t Fegupe &dbstraies o prdramary oh\e EPPPHIDE

EMBODI MENTS An exenpl ary enbodi nent of a heating cartridge according to the

present  iHewgnd cydindeSacsbidy th theFpregeneingentidne cartri dge 30 contains two heat
conductors 32 and 33, which are wound to formspiral heating coils. The

heating coils ar HESCROPTIGROETHE PREFENRED EMBODIMENTSWII ch they are
enmbedded in a conventronal electrically insulating compound 40. The
heati ng C‘Oi | 3% Sxenfhidr) @nltoliMent Q)Pglﬁeﬁﬂ.iﬁéelaru'idge 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, lyiﬁg 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 is wound on a hol |l ow supporting cylinder, such as _exenplary

cyl i nder 2id sheowindingsFifdbe spifl gRove il dircshaok ragien Baarpviged #ithrg dge to  be
wound, the outside of the supporting cylinder 21 is provided with a spiral
groove 22 oradrqlichlark bbstmtally steleed BoihemeRilg disla Thegnnddctamtidy smal | er
pitch than in its shank region B2. The lengths of the heating coils 32, 33
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spiral groove 22, lying close together in the nouth region B 1, are
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are substanti.ally. recei.yved t he .heatin il 33. The. hons 34 and
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(Figure 5). Radially outside the supporting cylinder 2 1, provided with the
heating dadieatedgelBared.s positioned a protective jacket 23, not

represented in Figure 5 but . X .
Figure 3 shows an injection nozzle 100 to which the hollow heating

cylinder 20 according to the invention is attached. 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 acconmodating bore 8. The thin connecting lines for the

t enper at urthe semsmcsrriing tchgacitp wif lthe bagition cah @2i woulthdavhtnke highgrahan i e,
respectively, in a small |ongitudinal grooves 24 and 25 in the protective
j acket 23,mavbithetiRativhiceib 3Bheditd the comscqugrashanhe hesthe calliialbadhrecti on.
Heating, as in the prior art, may be controlled or regul ated separately in
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cylinder 21 inhg TOHLI e%@\gl\%&@ oS ﬁivgﬁt‘?(m Yhallltbdel §HRkwnA ah&guI rement
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terms of the appended claims.




Wi | 'e vari ous enbodi nents of the invention have been shown and descri bed,
‘nunmerous variations and alternate enbodi nents will occur to those skilled
in the art. Accordingly, it is intended that the invention be linmted only
in terms of the appended clains. 7 In The Clainms 1. A hollow heating
cylinder for attachnment to an injection nozzle for an injection nolding
system the heating cylinder having an el ongated heating cartridge wound
spirally around the outside thereof, said heating cartridge having a first
and a second electrically heatable heat conductor, said heat conductors
being electrically separated fromone another and being |located in

subst ant i alLihe gl@msr ent regions in the |ongitudinal direction of said
heating cartridge, said first heat conductor being positioned for heating
the mouth regi dn of Admwllionj keating nylinvsy foreattaplinentitel a8 dujgetprheezelec®iduct or
bei ng positioned for heating the shank region of an injection nozzle. 2.
The hol | ovarh@gédtiog myldingdsysteas ahe dieaing oyludar imving whedteigateslabahtibpr st and
second heat conductors have el ectrical connections which are positioned at

the end Oéarﬁ'ﬂ?t_a Reahl REirAB drbhiiDBe QRRAR therebd ssiditdafing Gdrtridgathagigpduct or . 3.
The hol | ow heating cylinder according to Caim21 wherein said heat

conduct or s, GROPLAS§ s%@drfdaéle&ﬁ@zm}nﬂeeﬁﬁjlé $eat conductor, said heat conductors
being electrically separated from one another and being located in substantially
different regions in the longitudinal direction of said heating cartridge, 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 I, 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
conduciors 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.




4. The heating cylinder according to Claiml wherein said heating
cartridge is positioned in a spiral groove on the outside surface of said
heating cylinder. 5. The heating cylinder according to Caim4, wherein
said spiral groove in the region adjacent said first heat conductor has a
smaller pitch than in the remaining region. 6. The heating cylinder
according to Claim1l further conprising an outer protective |jacket
surroundi ng said heating cylinder. 7. The heating cylinder according to
claim6 further conprising |ongitudinal grooves in said protective jacket
for positionin% tenperature sensors for the nouth and shank regions of the
nozzl es. 8. Anbi nj ethe beptins| @ilindersissosing Bnplaisy hdugher) @IYNISEgeathpl d t ool
and at |east one injection nozzle, the inprovenent conprising a holl ow
heating oytérpoieectpesadkeoneduoding sdid heatingeylindernozzl e, sai d hol | ow heati ng
cylinder having a body nenber and an el ongated heating cartridge spirally

woul d around sgi d bpsly heaiipbeklindeni sbcbRixid ng ¢laint ré dgshdravomnprisang i r st heat
conductor and a second heat conductor positioned therein, said first and

second he ¢ bRioved ALHi®Prodbtiveijdck8t RRhotifeHAR SerhptrdtiR deaftgt t udi nal
directi onaig?ﬁsai gg{jyerrenber.grg. u‘Y’h(Ja Ci nj ecipiooln r%o?dei: n%brsyst em according to

claimB whetel . piral groove on the outer surface
and said e%ﬁlﬁg‘f@gﬁ e%%%%%rgg%%%&%Z%eé

8. An injection molding system comprising at least one mold tool and
at least one injection nozzle, the improvement comprising a hollow 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 elongated 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.




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 njection nmolding systemaccording to claim8 further conprising a jacket
menber positioned over said holl ow heating cyl i nder. 13. The injection

nol di ng system according to claim12 further onpri sing tenper at ure sensor
nmenbers positidRed The sidiegtipmcireldinge niystem 13@‘301’(1111?; to claim 38

comprising a jacket member positioned over said hollow heating cylinder.
13. The injection molding system according to claim 12 further

comprising temperature sensor members positioned in said jacket member.
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