S| DE 4GATED | NJECTI ON MOLDI NG APPARATUS W TH RADI ALLY MOUNTED GATE | NSERTS
BACKGROUND OF THE I NVENTI ON Thi s invention relates generally to injection
nmol ding and nore particularly to apparatus for side gating froma heated
nozzl e through side gate seals to surrounding cavities, each extending
partially in a radially nounted gate indert. Edge gating froma central
nozzle seated in an opening in a nold through several 'hollow seals
to surrounding spaced cavities is well known. However, previously the
seals were first nmounted on the nozzle and the nozzle was then inserted
into place i'n the opening in the nold. Thus, as seen in U S. Patent
Nunmbers 4,344,750 to Gellert which issued August 17, 1982 and 4,981,431 to
Schm dt which -issued January 1, 1991, these previous arrangenents have
t he di sadvantage that the outer ends of

~ 8IDE GATED INJECTION MOLDING APPARATUS
WITH RADIALLY MOUNTED GATE INSERTS
BACKGROUND OF THE INVENTIQN
This invention relates generally to .i'njection
molding and more particularly to apparatus for'side gating
from a heated nozzie through side gate seals to surrounding
cavities, each gxtending partially in a radially mounted
gate insert. | H
— Edge gating from a central nozzle seated in an

opening in a mold through several hollow seals to
surrounding spaced cavities is well Xknown. However,
previously the seals were first mounted on the nozzle and
the nozzle was then inserted into piace in the oéening in
the mold. Thus, as seen in U.S. Patent Numbers 4,344,750
to Gellert which issued August 17, 1982 and 4,981,431 to
Schmidt which issued January 1, 1991,- these previous

arrangements have thg disadvantage that the outer ends of



2 the-seals cannot extend outwardly past the inner surface of the opening
in the nold. Consequently, the cavities nust be located very close to the
nozzle. Wile this is suitable for sone cavities, it is not satisfactory
for applications where space for cooling conduits are required between the
heated nozzle and the surrounding cavitifes. SUMVARY OF THE | NVENTI ON
Accordingly, it is an object of the present invention to at |east
partially overcone the disadvantages of the prior art by providing
I nj ection nol ding apparatus having gate inserts, each of which nount
radially to receive .the outwardly projecting end of si,de gat e seal
nount ed on t hEhgoseptsafrBROL R¥EeRd ‘%WQF&% %\I% igner surface of
the opening in the mold. Consequently, the cavities must
be located very close to the nozzle. While this is
suitable for some cavities, it is not satisfactory for
- applications where space for cooling conduits are required

between the heated nozzle and the surrounding cavities.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present
invention to at 1eaSt.partia11y overcome the disadvantages
of the prior art by providing iﬂjection molding apparatus
having gate inserts, each of which mount radially to
receive the outwardly projecting end of a side gate seal
mounted on the ndzzle after insertion into the opening in
the mold. |

To this end, in one of its aspects, the invention
provides side gated injection molding apparatus having at
least one heated nozzle seated in a mold, the at least one
heated nozzle having a rear end, a front portion with a
front end and a denerally cylindrical odfer surface
extending through a central opening in the mold, the
central opening in the mold having a generally cylindrical
inner surface‘ﬁith an insulative air space provided between

the outer surface of the front portion of the at least one



the nold.. To this end, in one of its aspects, the invention prOV|des si de
gated I njection nDIdlng appar atus having at |east one heated .nozzl e seated
in a nmold, the at | east one heated nozzle having a rear end, a front
portion mﬁth a front end and a generally cylindrical outer surface
extendi ng through a central opening in tBe nold, the central opening in
-the nold having a generally cylindrical inner surface with an insul ative
air space provided between the outer surface of the front portion of the at
| east one 3 heated nozzle and the inner surface of the central opening
in the mold, the at |east one heated nozzle having a nelt channel extending
therein to cohegyedenpzerfand the inner surface of the central opening
in the mold, the at least one heated nozzle having a melt
channel extending therein to convey melt to £ill a
plurality of cavities spaced in the mold around the central
opening, the melt channel having a central portion
extending from the rear end of the at least one heated
nozzle and a plurality of radial portions branching
outwardly from the central portion adjacent the front end
of the front portion of the at least one heated nozzle,
each radial portion of the nelt channel extending in
aligmment with a respective gate extending in the mold to
one of the cavities, a plurality of spaced side gate seals,
each having an inner end, an outer end, and a bore
therebetween, the inner end being seated in the front
portion of the at least one heated nozzle w1th the side
gate seal extending outwardly across the insulative air
space in alignment between a respective radial portion of
the melt channel and a respective gate to convey melt
outwardly from the melt passage to the gate to fill the
cavity, having the improvement wherein each cavity extends
partially in a cavity insert mounted in the mold outwardly
adjacent the central opening in the mold and partially in
a gate insert mounted forwardly against the cavity insert,

each side gate seal has an outer end extending a sufficient

distance outwardly past the inner surface of the central



pluratity of cavities spaced in the nold around the central opening, the
‘nmglt channel having a central portion extending fromthe rear end of the at
| east one heated nozzle and a plurality of radial portions branching
outwardly fromthe central portion adjacgnt the front end of the front
portion of the at |east one heated nozzle, each radial portion of the melt
.channel extending in alignnent with a respective gate extending in the
nold to one of the cavities, a plurality of spaced side gate seals, each
having an inner end, an outer end, and a bore therebetween, the i nner end
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gate therein, each gate insert being radially mountable in
and radially removable from a position wherein the outer
end of a respective side gate seal extends into the radial
opening in the inner  surface iﬁ alignment with the gate
therein. | |

Further objects and advantages of the invention
will appear from the following description taken together

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 ié a sectional view of a portion of a
side gated injection molding- syétem according to one
embodiment of the invention, |
~ Figure 2 is an isometric view of the same
apparatus showing how it is assembled, and |

Figure 3 is a sectional view showing another tybe

of side gate seal.

DETAILED DESCRIPTTION OF THE INVENTION

'Referenée is first made to Figure 1 which shows
a portion of a side gated multi-cavity injection molding

system or apparatus in which several steel nozzles 10 are



parti.ally in a cavity insert nounted in the nold outwardly adjacent the
central opening in the nold and partially in a gate insert nounted
forwardly against the cavity insert, each side gate seal has an outer end
extending a sufficient distance outwardl'y past the inner surface of the
central 4 opening to provide room f o? cool ing condui ts extendi ng between
the cavities and the central opening, each gate insert has a radial opening
extending to the respective gate therein, each gate insert being radially
mountable in and radially renovable froma position wherein the outer end
of a respective side gate seal extends into the radial opening in the inner
surface in amymksd inteyliadgicaliapepings 12 in a mold 14 to convey
' pressurized melt through a melt passage 16 to gates 18
leading to cavities 20 in the mold 14. Several elongated
- cavities 20 are spaced around each nozzle 10 and each gate
18 extends through a gate insert 22 aligned with a side
gate seal 24 having a threaded inner end 25 screwed into a
threaded seat 26 in the nozzle 10.

While molds can have a wide variety' of
configurations, in this case a spacer plate 28 is mounted
between a cavity plate 30 and a back plate 32 which are
secured together by screws 34 and other screws (not shown)
in a conventional manner. The spacer plate 28 and cavity
plate 30 are precisely aligned by dowel pins (not shown).
In this arrangement, each elongated cavity 20 extends
partially in the gate insert 22 and partially in a cavity
insert 36 against which the gate insert 22 is securely

N~ mounted. A number of the cavity inserts 36 are spaced

around each nozzle 10 in holes 38 in the cavity plate 30.

Cooling water is pumped through cooling conduits 40

extending around each cavity insert 36 to provide cooling

between the heated nozzle 10 and the cavities 20.

The nozzles 10 are interconnected by a steel melt
distribution manifold 42 which extends between the spacer

plate 28 and the back plate 32 and is secured against the

rear ends 44 of the nozzles 10 by screws 46. The melt



Furt her objects and advantages of the invention wll appear fromthe

foll owi ng description taken together with the acconpanying draw ngs. BRI EF
DESCRI PTI ON OF THE DRAWNGS Figure 1 is a sectional view of a portion of a
side gated injection nolding systen1accg;ding to one enbodi ment of the
invention, Figure 2 is an isonmetric view of the same apparatus showi ng how
it is assenbled, and Figure 3 is a sectional view show ng another type of
side gate seal. DETAILED DESCRI PTION OF THE I NVENTI ON Reference is first
made to_Figure I which shows a portion of a side gated multi-cavity

I nj i on nDI st em or aratus |n whi ch several steel nozzles 10 are
' ectio é%gghtf;n magg is heated by an integral

electrical heating element 48 and an insulative air spéce ’
50 ‘is provided between it and the surrounding cooled spacer
plate 28 and back plate 32. The melt passage 16 receives
melt from a molding machine (not shown) through a central
inlet 52 in a locating ring 54 seated in the back plate 32
and branches out in the manifold 42 to pass through a melt
channel 56 in each of the nozzles 10. The locating ring 54
is secured in place by screws 57 which extend through an .
insulation ring 58 formed of suitable glass-epoxy material
into the back plate 32; The locating ring 54 has a nozzle
stem 60 projecting into a cylindrical inlet portion 62 of
the manifold 42 to allow for movement of the wmanifold 42
and the screw mounted nozzles 10 during installation and'to
provide for thermal expansion and cohtraction as described
below. | |
Each nozzle 10 has. a front portion 64 with a
front end 65 and a generally cylindrical outer surface 66.-
The nozzle 10 has an insulation and location flange portion
68 which fits in the cylindrical opening 12 in the spacer
plate 28. This accurately locates the front portion 64 of
the nozzle 10 centrally between the cavities 20 and
provides an insulative air space 70 between the oﬁter
surface 66 of the front portion 64 of the nozzle 10 and the

surrounding cylindrical inner surface 72 of the central



5 mounted in cylindrical openings 12 in a nold 14 to convey pressurized
melt through a nelt passage 16 to gates 18 leading to cavities 20 in the
nol d 14. -Several
each gate 18 extends through a gate insert 22 aligned wwth a side gate sea
24 having a threaded inner end 25 screwdd into a threaded seat 26 in the
nozzl e 10. While nolds can have a wi de variety of configurations, in this
case a spacer plate 28 is nounted between .a cavity plate 30 and a back

pl ate 32 which are secured together by screws 34 and ot her screws (not
shown) in a convepntional manner. The spacer plate 28 and cavity plate 30

are preci sel \PRERYPRdIBy dhe Peht channehows) in theyi Bogzlend®mhdS aeach

el ongated cavit

el ongated cavities 20 are spaced around each nozzle 10 and

20. extends parti al

in a cavity.

X g i.n the gate insert 22 and partially
central portion 74 extending from the rear end 44 to a

‘number of radial portions 76 which branch outwardly
adjacent the front end 65 of the front portion 64. Each
radial portion 76 extends to a bore 78 in the side gate
seal 24 which is aligned between the radial portion 76 of
the melf channel 56 and the gate 18 in the gate insert 22
leading to the cavities 20. Each side gate seal 24 has an
outer end 80 which extends outwardly past the inner surface
72 of the central opening 12 | a sufficient distance to
provide room for the cooling conduits 40 extending between
the nozzle 10 and the cavity 20..' While wvarious
configurations are suitable for different applications, in
this embodiment, the outer end 80 has a pointed tip 82 in
alignment with the gate 18 and an outer circumferential rim
84 seated in a radial opening 86 in the gate insert 22.
The nozzle 10 is héated_by an integral electrical heating
elemeﬁt 90 which extends around the central portion 74 of
the melt channel and has an external terminal 92. A
thermocouple element 94 extends into the nozzle 10 near the
f:ont end 65 td moﬁitor the operating temperature.
During'assembly the nozzles 10 ére each attached
to the manifold 42 by the screws 46. As seen in Figure 2,
each nozzle 10 is mounted with its front portion 64

projecting through the opening 12 in the mold 14. The



I nsert 36 against which the gate insert 22 is securely nounted. A nunber of
the cavity inserts 36 are spaced around each nozzle 10 in holes 38 in the
cavity plate 30. Cooling water is punped through cooling conduits 40
extendi ng around each cavity insert 36 to provide cooling between the

heat ed nozzle 10 and the cavities 20. The nozzles 10 are interconnected by
a steel nelt distribution nmanifold 42 which extends between the spacer
pl.ate 28 and the back plate 32 and is secured agai nst the rear ends 44 of
the nozzles 10 by screws 46. The nelt 6 distribution manifold 42 is
heated by an integral_ electrical heating, elenent 48 and an insulative_air

space 50 is PIRR% Rtapd atiached ipaniield Adii axe Advarced ferwardly

to provide room for the side gate seals 24 to be easily
screwed into place in the threaded seats 26. The manifold
42 and nozzles 10 are then retracted to the position shown
in Figure 1 and a gate insert 22 is mounted in place on
each side gafe seal 24 by inserting it upwardly and then
sliding it radially inward over the outer end 80 of the
seal 24. A gate insert retainer plate 96 is then secured
"in place by screws (not shown). As can be seen, the gate
insert retainer plate 96 has recesses 98 therein in which.
the gate inserts 22 are received. This ﬁolds the gate
inserts 22 in place which in turn locate the nozzles 10 in
the retracted position. The recesses 98 in the gate
insert retainer plate 96 and the inserts 22 are tapered to
. provide for easy assembly and ensure a tight f£fit. Finally,
the cavity cores 100 with central cooling conduits 102 are
~ - secured in place extending through a hole 104 in each gate
insert 22 into the adjacent caVity insert 36. .Of_course,

the nozzle 10 and side gate seals 24 are removab1e for

cleaning or replacement by reversing this procédure. Thus,

as can be seen, utilization of the radially mountable gate

inserts 22 makes it feasible to use the side gate seals 24

which are mounted on the nozzle 10 after it is inserted

through the opening 12 because they are too large to fit

through the opening 12 if mounted beforehand. The  extra



plate-28.and back plate 32. The melt. passage 16 receives nelt froma
mal di ng machi ne (not shown) through a central inlet 52 in a locating ring
54 seated in the back plate 32 and branches out in the manifold 42 to pass
through a nelt channel 56 in each of the.nozzles 10. The |locating ring 54
I's secured in place by screws 57 which eXtend through an insulation ring 58
formed of suitable glass-epoxy material into the back plate 32. The
locating ring 54 has a nozzle stem 60 projecting into a cylindrical inlet
portion 62 of the manifold 42 to all ow for‘ novenent of the manifold 42 and
the screw nounted nozzles 10 during installation and to provide for thermal
expansi on andleBathaefi (ﬂl%ss-'cﬂa%cgab%dSQGEQY\/iZ4Eaﬁ:1{méﬁ.zfﬁll.qm1:msraom; Lot
ortion 64 with a front end 65 and a generally cylindrical outer surface
26. The nozz| Bre¥ifgsthe ﬁﬂﬂﬁ%ﬂﬁ(ﬁ?ﬂéa}ﬂ%xkﬁiQﬁg#¢%mg@h%thabﬁdGBOWBmﬂ1

fits in the Cﬂ)i ngrrlécaéheo p%naivr:lL -ilezs | rzlot hverhigﬁceére necessary for this
application.

| In use, after installatidn'in the mold 14 as seen
in Figures 1 and 2, electrical power is applied to the
heating element 48 in the manifold 42 and to the heating
elements 90 in the nozzles 10 to heat them to a
predetermined operating temperature. The nozzles 10 are
located by the circumferential rims é4 of the side gate
seals 24 being seated in the radial openings 86 in the gate
inserts 22. When the system is heated up, thermal
expansion of thé nozzles 10 causes the floating manifold 42
to move slightly rearwardly. This movement is accommodated
by the nozzle stem 60 of the 1ocai:ing ring 54 sliding
inside the cylindrical inlet portion 62 of the manifold 42
and by the insulation and location flanée portion 68 of:
each nozzle 10 sliding in the opening 12 in the spacer
plate 28. While a system having a number of nozzles 10 is
shown, in other embodiments having only a single nozzle no
melt distribution manifold is required and thé rear end of
the nozzle retracts and advances slightiy to provide fof
thermal expansion and contraction. Pressurized melt is
applied from a molding machine (not shoﬁn) to the central

inlet 52 of the melt passage 16 according to a



plate-28. This accurately locates the front portion 64 of the nozzle 10
centrally between the cavities 20 and provi-des an insulative air space 70
between the outer surface 66 of the front portion 64 of the nozzle 10 and
the surrounding cylindrical inner surface 72 of the central 7 openi ng
12. The nelt channel 56 in the -nozzle has a central portion 74
extending fromthe rear end 44 to a nunber of radial portions 76 which
branch outwardly adjacent the front end 65 of the front portion 64. Each
radi al portion 76 extends. to a bore 78 in the side gate seal 24 which is

al i gned between the radial portion 76 of the nelt channel 56 and the gate
18 in the gatRreAcEp¥mIDefe RN FEL 0 tHRecMALL eflows Hiwrrughie the emedsl 24

has an distribution manifold 42, nozzles 10, side gate seals 24,

and gates 18 into the cavities 20. After the cavities 20

~are filled and a suitable packing and cooling period has
-expired, the injection pressure is released and the melt
conveying system is decompressed to avoid stringing through
the open gétes 18. The mold 14 is' then opened to eject the
molded producﬁs. .After ejection, the mold 14 is closed and
the cycle is repeated continuously with a éycle time
dependent upon thelsize of the.cavities 20 and the tjpe of
material being'molded.

Figure 3 illustrates that the side gate seals 24
can have other configurations as well. ~In this case, the
bore 78 in each seal 24 aligned with the respective radial
portion 76 of the melt channel 56 extends outwardly through

‘a fapered nose portion 106 in alignment with the gate 18.
This gate configuration is used rather than the hot tip

gate shown in Figures 1 and 2 when less precise temperature

control is required in the gate area.

While the description of the side gated apparatus
has been given with respect to preferred embodiments, it
will be evident that various other modifications are
possible without departing from the scope of the invention

as understood by those skilled in the art and as defined in

the following claims.



outer. end 80 which extends outwardly past the inner surface 72 of the
central opening 12 a sufficient distance to provide r qasshetHdk Been®eglhdedd

conduits 40 extending between the nozzle 10 and 'the

VWil e various configurations are suitabJ e for di fferen}l@“ﬂ&&!ﬁ“&; in
this enbodinent, the outer end 80 has a ointed tip 821 I i th
the gate 18 and an outer circunferential rim84 seated in a radial opening
86 in the gate insert 22. The nozzle 10 is heated by an integral electrical
heati ng el ement - 90 whi ch extends around the central portion 74 of the nelt
channel and has an external termnal 92. A thernocoupl e el enenf 94
extends into the nozzl &hey embedimentsomf chbessinvenisian oint HEhighr a0 ng
tenperature. During assenbly the nozzles_10 are each attached to the .
mani fol d 42 BYCHNSLYE RROPRYtMOEcBRiVAlepguds £ladmed i fefipedsas
nmounted w th 'tﬁ front portion 64 projecting through the opening 12 in the
mold 14.  Tk@llows: - - |

1. In side gated injection molding apparatus having
at least one heated nozzle located in a mold, the at least
one heated nozzle having a rear end, a fr;:nt portion with
a front end and a generally cylindrical outer surface
extending through a central opening in the mold, the
central op_eﬁing in the mold having a generally cylindrical
inner surface with an insulative air space'prdvided between
the outer surface of the front portion of the at least one
heated nozzle and the inner surface of the central dpening
in the mold, the at least one heated nozzle ha_ving a melt
channel extending therethrough to convey melt to £fill a -
plurality of cavities spaced in the mold around the centr'al
opening, the melt channel having a central portion
— exténding from the rear endl of the at least one heated
nozzle and a plurality of radial portions branching
outwardly from the central portion adjacent' the front end
of the front portion of the -at least one heated nozzle,
each radial portion of the melt channel extending in
alignment with a respective gate extending in the mold to
one of the cavities, a pluralitf of spaced side gate seals,.
each having an inner'. end, an outer end, and a bore

therebetween, the inner end being seated in the front

A



8 nozzles 10 and attached manifold 42 are advanced forwardly to provide

room for the side gate seals 24 to be easily screwed into place in the

- threaded seats 26. The manifold 42 and nozzles 10 aremb@&armeBaaBﬁ&dmto t he
position shown in Figure 1 and a gate |ni re 22is nn on each

side gate seal .24 by inserting it upward ? and t hen s IIy

i nward over the outer. end 80 of the seal 24. A gate |n e alner pl at e

96 is then secured in place by screws (not shown). As can be seen, the
gate insert retainer plate 96 has recesses 98 therein in which the gate

inserts 22 are receive This holds the gate inserts_22 in pl ace which in
turn |ocate tPRXRL9Y| OF fthe atndepst, z?é'{eegl%‘%ﬁ‘?'l pRzzle T'ﬁ@hr dehaseddeg i n
the gate

gate seal extending outwardly across the insulative air
space in alignment between a respective radial portion of
the melt channel ané a respective gate to convey melt
outwardly from the melt passage to-the gate to f£ill the
cavity, the improvemgnt wherein;

éach cavity extends paftially in a cavity insert-
mounted in the mold outwardly adjacent the central opening
in the mold and partially in a gate insert mounted
forwardly against the_cavity insert, each‘side gate seal
has an outer end extending a sufficient distance outwardly
past the inner surface of the'central'opening to provide
room for cooling coﬁduits extending between the cavities
and the central opening, each gate insert has a radial
opening extending to the respective gate therein, each gate
insert being radially mountable in and radially removable
from a position wherein the outer end of.a_respectife side
gate seal extends into the fadial opening in the inner

surface in alignment with the gate therein.
2. Injection molding apparatus as claimed in claim
1 further comprising a gate insert retainer plate mountable

over the gate inserts to secure the gate inserts in place.

3. Injection molding apparatus as claimed in claim

1 O



insert retainer plate 96 and the inserts 22 are tapered to provide for easy
assenbly and ensure a tight fit. Finally, the cavity cores 100 with central
cooling conduits 102 are secured in place extending through a hole 104 in
each gate insert 22 into the adjacent cavity insert 36. O course, the
nozzle 10 and side gate seals 24 are reldvable for cleaning or replacenent
by reversing this procedure. Thus, as can be seen, utilization of the
radially nountable gate inserts 22 nakes it feasible to use the side gate
seal s 24 which are nounted on the nozzle 10 after it is inserted through

t he opening 12 because they are too large to fit through the opening 12 if
mount ed bef orkehwheéreine ther gsuter9 émdgidf obathe sdidie gate b ﬁé.sgla/e

sufficient roomto
pointed tip in alignment with a respective gate.

I A



i

provi de the .cooling conduits 40 between the heated nozzle 10 and the
cavities 20 which are necessary for this application. In use, after
installation in the nold 14 as seen in‘Figures 1 and 2, electrical power is
applied to the heating el enent 48 in the manifold 42 and to the heating
elenments 90 in the nozzles to heaig'then1 to a predeternined

operating tenperature. ﬂﬁﬁ h | erentia
rins 84 of the side gate sea:p% el?%ﬁggg* H?Q%Néa o'ggén ngs 86 in
the gate inserts 22. VWhen ﬁf@n rRASESMyY B @ﬁ@ BeAPE Th expansi on
of the nozzles 10 causes the floating nanlfd? g to nove éﬁﬁfﬁtl

rearwardly. This novement is accoABSTRACT 6OF THE DDSCLESYRE n160 of “the
|l ocating ring 54 sliding inside the cylindrical inlet portion 62 of the

mani fol d 42 and by the i nsulajéechiandmodddingorapparafmpoforoside gatbnh to
nozzle 10 sliding in the opening 12 in the spacer

several cavities spaced around a central heated nozzle

extending through an opening in the mold. Several side .

gate seals are seated in a front portion of the nozzle,

each in alignment between one 6f several radial portions of

" a melt channel thfough the nozzle and a gate leading to one

of the cavities. The side gate seals each have an outer

end which extends a.sufficient distance outwardly past the

inner surface of the opening in the mold to provide room

for cooling conduits extending between the cavities and the

central opening. The side gate séals are mounted after the

nozzle is sealed in the opgniﬁg jn the mold. A gate insert

is then mounted radially into position over the outer end

of each. side gate seal.  A gate insert retainer plate

secures the gate ihserts in place.

Figure 1



plate 28. Wiile a system having a nunber of nozzles 10 TS Shown, T otter

epbodi ments having only a single nozzle no nelt distri butﬁhgmi;?sgﬁnq{epl ced

reqU|red and the rear end of the nozzle retracts and advan

provi de for thernmal expansion and contracti on. Pressuri z
applied froma nol ding nmachine (not sho to the central
nelt passage 16 cording to a .., 10 predeterm ned cycl e. The nelt flows
“through the el t ﬁéstri buti on nman 7fo|d 42, nozzles 10, side gate seals 24,
and gates 4 o= er avities 20 are filled and a
sui t abl e ppcki ng and cooling | ;”,t S éggl é e injection pressure is
rel eased d the |t convey 5““/ | S de¢conprgssed to avoid Stl’l ngi ng
t hr ough /’
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the open gates 18. The nold 14 is then opened to eject the nolded products.
After ejection, the nold 14 is closed and the cycle is repeated
continuously with a cycle tinme dependent upon the size of the cavities 20

and the type of material being nolded. Figure 3 illustrates that the side
gate seal s 24 can have other configurations as well. In this case, the bore
78 in each seal 24 igned with the resBéétive radi al portion 76 of the
nelt channgl 56 ext¥hds out war dI&#Fthr ap pdfkd nose paBfjon 106 in
alignment [with : (R O I ongt t han t he
hot tip gat ho Fi 1 2 P IS (J7ar tro
I's requireéd{inNh e il \ e N1 on Pf | Si dat
apparatus|h been\gi Vv Wi y t _ ' di mest’s, JiU w be
evi dent t ri ous~edy RATE N\ : | parti

fromthe gc of the ijnventi

- ' FIG. 2



as understood by those skilled in the art and as defined in the foll ow ng
cl&i ns. 11 CLAIMS 1. In a side gated injection nolding apparatus
having at | east one heated nozzle located in a nold, the at |east one
heat ed nozzl e having a rear end, a front portion with a front end and a
-generally cylindrical outer surface extending through a central opening in
"the nold, the central opening in the nnlﬁlﬁaving a generally cylindrical

i nner surface with an insulative air space provided between the outer
surface of the front portion of- the at | east one heated nozzle and the

I nner surface of the central opening in the nold, the at | east one heated
nozzl e having a nelt
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channel extendi ng.t her et hr ough to convey nelt to fill a plurality of
cavities spaced in the nold around the central opening, the nelt channel

havi'ng 'a central portion extending fromthe rear end of
* | EACENER: SHEE

heated nozzle and a plurality of radial portions branchirg
the central portion adjacent the front end of the front] gortion of theja
| east one heated nozzle, each radial portion of the nellt |cia@ndUlc0éndi ho
in alignment with a respective gate extending in the ngld to one of th
cavities, a plurality of spaced side gate seals, each Having an I nner en

an outer end, and a bore therebetmeen,giaggégner end bding seated in the
front - 12 portion of the at |east on d nozzle with the side

1. In a side gated injection molding apparatus having

at least one heated nozzle located in a mold, the at least
one heated nozzle having a rear end, a front portion with
a front end and a generally cylindrical outer surface
_; extending. through a central opening in the mold, the
\/; . central opening in the mold having a generaliy cylindrical
inner surface with an insulative air space provided between
the outer surface of the front portion of the at least one
heated nozzle and the inner surface of the central opening
in the mold, the at least one heated nozzle having a melt
channel extending therethrough to convéy nmelt to fill a
plurality of cavities spaced in the mold around the central
opening, the melt channel having a central portion
extending froﬁ the rear end of the at least one heated
nozzle and a plurality of radial portions branching
outwardly from the central portion adjacent the front end
of the front portion of the at least one heated nozzle,
each radial portion of. the melt channel extending in
alignment with a respective gafe extending in the'mold to
one of the.cavities, a plurality of spaced side gate seals,
each having an inner end, an outer end, and a bore

therebetween, the inner end being seated in the front

l .
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gate seal extending qutwardly across the insulative air s REPLAGEMEN@'nSHEET
between_a respective radial portion of the nelt channel a IEbpectlve

gate” to convey melt outwardly fromthe fflt passage to theg ¢ ? [dg@
cavity, the inprovement wherein; each cavity extends partlallyp g ?t
i nsert nounted in the nold outmardly adj acent the central joflening—in
nold and partially in a gate insert nounted forwardlylagainst the

—

e

cavity insert, each side gate seal has an outer end extendrg—e—sufficient
-di st ance out war t e inn rface_of .the central enj t o provide
oo 1 or cooP?ﬁg $Bnat tél%@%nﬁ?ﬁagbepﬁemaﬁe eI Jaﬁa the e a

openi ng, each gate sert a radi en| ext e resa?ﬁectlve

gate therei nd2&&cF : %%Iéc?:‘fn%ef)ﬁ W?ﬁ ﬁﬁﬁnt %\% 1V&di Ty
removabl e fr%ggpgg,;yﬁ nfigEe bRl g0yl %e 5adetle? rss&iaicyo%l%nd%@at e

seal extends ra |a openi ng
the melt channel and a respective gate to convey melt

outwardly from the melt passage to the gate to :£fill the

cavity, the improvement wherein;

| each cavity extends partially in a cavity insert.

mounted in the mold oirl:wardly adjacent the central opening
\_/ © in the mold and partially in a gate insert mounted
forwardlly againét the cavity insert, each side gate seal
has an outer end extending a sufficient distance outwardly
past the inner surface of the central opening to provide
room for cooling conduits extending between the cavities
and the central opening, each gate insert has | a radial
opening extending to the respective gate therein, each gate
‘insert being radially mountable in and radially removable .
from a position wherein the outer end of a respective side
gate seal extends into the radial opening in the inner

surface in alignment with the gate therein.

2. Side gated injection molding apparatus as claimed in claim

1 further comprising a gate insert retainer plate -mountable

over the gate inserts to secure the gate inserts in place.

3. Side gated injection molding apparatus as claimed in claim

//
T



surface in aljgnnment with the gate therein. 2. Side gated injection
mol di ng apparatus as claimedin claim1 further conprising a gate insert
retai ner plate nountable over the gate inserts to secure {tj

in place. 3. Side gated injection nolding apparatus as T&@.L%@EMEW £l
13 2 wherein the outer end of each sidelggte seal has a poijnted tip in

alignnment with a Lsspect i ve gat €5, 2 0 JuL 2008
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