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I'NSERT AND METHOD y &g@gB'_ GROUND OF THE | NVENTI ON

This invention rel ates geﬁ%%é)h? td ihjection nolding apparatus and a
met hod of making it and nore particularly to such apparatus and net hod
wherein a nunber of cylindrical inserts each having a curved nelt duct
extendi ng therethrough are each securely seated in a predeterm ned
position in one of a plurality of spaced transverse openings extending
through a nelt distribution manifold. I nj ecti on nol di ng
apparatus having a heated nelt distribution manifold and a plurality of
spaced heated nozzles each conveying nelt to a different gate are well
known. The nelt distribution manifold has a nelt passage w th a nunber of
branches extending outwardly froma common inlet portion to convey the
melt to the spaced heated

INJECTION MOLDING CYLINDRICAL MANIFOLD

INBERT AND METHOD

BACKGROUND OF THE INVENTION

This invention relates generally to injection
molding apparatus and a method of making it and more
particularly to such apparatus and method wherein a number
of cylindrical inserts each having a curved melt duct
extending therethrough are each securely seated in a
prédetermined position in one of a plurality of spaced
transverse openings extending through a melt distribution
manifold.

Injection molding apparatus having a heated melt
distribution manifold and a plurality of spaced heated
nozzles each conveying melt to a different gate are well
known. The melt distribution manifold has a melt passage
with a number of branches extending outwardly from a common

inlet portion to convey the melt to the spaced heated



2. nozzl es. Each nozzle has a central nelt bore extending at 90[err] to
the’ branches of the nelt passage in the nelt distribution manifold. It is
al so known to seat inserts or plugs in transverse openi ngs extendi ng
through the nelt distribution manifold in alignment with the nozzles. Each
insert has a nelt duct with a snoothly curved bend extending through 90
froman inlet in alignment with a respective branch of the nelt passage in
the nelt distribution manifold to an outlet in alignment with the nelt
bore through an aligned nozzle. In order to avoid col our change
problenms and stress in the nelt it is critical that the nelt duct through
each insert benvezleacCUEatk| yoztligneb @ dentirel melpeborecedtamtingfatt he
nmelt passage and the central nelt bore through the respective nozzle. It
is also inportaer thatthehebranehes bofsetbeedalt ppagsage vin hthandeelt
rearward forces fromthe pressurized nelt flow ng through the bend in the
mel t duct. Ml diskstibrtipnnarifoRhnaditadsPatentknogpitioc seprbnisserts Munber
2,047,461 laid open January 20, 1993 entitled "Injection Ml ding Manifold
Wi th Renpvabl eplpgserins" tsanskersr eppPen iy e hextendingn&hreahl idimerelhi ns

and are tapered to withstand the force of the nelt fl i N t hr ough_ the
cur ved neFt e&§§§gkutiepsman§59égtinPﬁﬁﬂggment with %% gozz?esyg Each

insert has a melt duct with a smoothly curved bend
extending through 90° from an inlet in alignment with a
respective branch of the melt passage in the melt
distribution manifold to an outlet in alignment with the
melt bore through an alignéd nozzle.

In order to avoid colour change problems and
stress in the melt it is critical that the melt duct
through each insert be very accurately aligned with the
respective branch of the melt passage and the central melt
bore through the respective nozzle. It is also important
that the insert be secured in place to withstand rearward
forces from the pressurized melt flowing through the bend
in the melt duct. Mold-Masters Limited, Canadian Patent
Application Serial Number 2,047,461 laid open January 20,
1993 entitled "Injection Molding Manifold with Removable
Inserts" shows inserts which are aligned by alignment pins
and are tapered to withstand the force of the melt flowing
through the curved melt ducts. U.S8. Patent Number
5,366,369 to Gellert which issued November 22, 1994 shows

inserts having outer flange portions to securely retain



5,366,369 to CGellert which issued Novenber 22, 1994 shows inserts having

duter flange

themin place agai nst these sane forces. However, these previous inserts
have the di sadvantages that they are
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Passage has a plurality

SUMMARY OF THE TNVENTION

Accordingly, it is an object of the present
invention to at least partially overcome the disadvantages
of the prior art by providing injection molding apparatus
which is easier to make and an improved method of
accurately mounting the inserts and securely retaining them
in place.

To this end, in one of its aspects, the invention
provides an injection molding apparatus having a heated
melt distribution manifold and a plurality of spaced heated
nozzles seated in a mold. Each of the heated nozzles have
a melt bore extending therethrough to convey melt to a gate
leading to a cavity. The melt distribution manifold has a
melt passage and a plurality of spaced transverse openings
extending therethrough with each transverse opening aligned
with one of the nozzles. The melt passage has a plurality
of branches extending outwardly from a common inlet portion
towards each of the nozzles. A plurality of inserts or

prlugs each have a rear face, a front face, an outer

relatively costly to make and sl i ght
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of branches extending outwardly froma common inlet portion towards each
of the nozzles. A plurality of inserts or plugs each have a rear face, a
front face, an outer 4 surface, and a
melt duct extending therethrough. Each insert is received in one of the
transverse openings in the nelt distribution manifold with its face
abutting against the rear end of a respective nozzle. The nelt duct has a
snoot hly curved bend extendi ng through substantially 90 froman inlet on
the outer surface in matching alignment wth one of the branches of the
melt passage in the nelt distribution manifold to an outlet on the front
face in matchgagrategnmand s welthaiust teboemdiny othbréthrougispectiach
nozzl e. Each transverse opening in the nmelt distribution manifold is
cylindrical. Thaserteissredeiwediin eachof ntes ttriansyerisedopeningadinithe
tightly in said one of the transverse openings in the nelt distribution
mani fol d. Eachellhsdistirabusinon| mgnirfold awitth eits nface prbubting w@oaingti ng
tightly in a retaining pin bore in the nelt distribution manifold and an
al i gned al i gnnthe zedr esfapfi Bgrpsnepbive| pozHte | nsEre melt duct hagm

anot her of its aspects, the invention further provides a nethod of making
i nj ection ol dFRGOEBRYr SuFyeds Randy extanding Shnapeh FrhaEAT LN 1704

plurality of from an inlet on the outer surface in matching alignment

with one of the branches of the melt passage in the melt
distribution manifold to an outlet on the front face in
matching alignment with +the melt bore through the
respective nozzle. Each transverse opening in the melt
distribution manifold is cylindrical. The outer surface of
each insert is cylindrical and fits tightly in said one of
the transverse openings in the melt distribution manifold.
Each insert has an alignment and retaining pin or plug
fitting tightly in a retaining pin bore in the melt
distribution manifold and an aligned alignment and
retaining pin bore in the insert.

In another of its aspects, the invention further
provides a method of making injection molding apparatus
having a melt distribution manifold with a plurality of
spaced transverse openings therethrough and a melt passage
having a plurality of branches extending outwardly from a
common inlet portion to the plurality of spaced transverse
openings. A number of inserts each have an outer surface

and a melt duct with a smoothly curved bend extending



spaced transverse openi ngs therethrough and a nelt passage having a
pturality of branches extending outwardly froma conmmon inlet portion
the plurality of spaced transverse openings. A nunber of inserts each
an outer surface and a nelt duct with a smoothly curved bend extendi ng
5 t heret hrough froman inlet on the outer surface. Each insert is
seated in one of the transverse openingg in the nelt distribution man
with the inlet to the nelt duct in alignment with one of the branches
the melt passage in the nmelt distribution manifold. The nelt distribut
manifold is made with the transverse openings and the nelt passage, an
the inserts arghebpdehibtight igoneldn diiglest ofkathei marter i surfeee! ed Bawho one
of the transverse openings wth the inlet to the nelt duct in each ins

in alignment
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passage, and the inserts.are made with the melt ducts.
Each insert is inserted into one of the transverse openings
with the inlet to the melt duct in each insert in alignment
with one of the branches of the melt passage in the melt
distribution manifold. The spaced transverse openings
through the melt distribution manifold are made
cylindrical. The inserts with their outer surfaces
cylindrical to fit tightly in the transverse openings
through the melt distribution manifold when the inserts and
the melt distribution manifold are at the same temperature.
An alignment and retaining pin bore is machined extending
through the melt distribution manifold to each transverse
opening. A matching alignment and retaining pin bore is
machined in each insert extending radially inward from the
outer surface of the insert opposite from and in alignment
with the inlet to the melt duct. Alignment and retaining
pins are made to fit tightly in the alignment and retaining
pin bores in the melt distribution manifold and each insert

when the inserts and the melt distribution manifold are at



machi ned in each insert extending radially inward fromthe outer surface
of the insert opposite fromand in alignnent wth the inlet to the nelt
duct. Alignment and retaining pins are nade to fit tightly in the
alignment and retaining pin bores in the nmelt distribution manifold and
each insert when the inserts and the nelt distribution manifold are at

6 the sanme tenperature. The nelt distribution manifold is heated to a
predet ermi ned tenperature. The inserts and alignnment and retaining pins
are cooled to a predeterm ned tenperature. Each cooled insert is then
inserted into one of the transverse openings in the heated nelt .
distribution tmai fahd wemperatumei gn¥bet medl ddsgriabugipnnmppifold tise
cooled insert aligned with the alignment and retaining pin ,bore in the
heated nelt dikeatedt ton arpredatprminedoftenperatydiced afpYnABierEAd and

retaining pins is then inserted tog extend through the align t and

retaini ng pi n dbignpent ynd ekaining Piﬂﬁs?FPbﬁ?g¥ﬁﬁrﬁﬁnq(ﬁkéag%ﬁfqﬂ9§d
aligned alignnment and retaining pin bore in egch cool gd i s%%t. Thus,
when the i nsertempamatyge nelkach Sqqlsg igsertnt fobRen ARt ifene

the al | gnent SRCCRE BFHRRTETER EPATLERe 101 EhARAECah QR AT G TR |-
the inserts  and e, geli ol he DL RAR L@ LA AP i8Ik 2l Yhe
cooled insert aligned with the alignment and retaining pin
bore in the heated melt distribution manifold. One of the
cooled alignment and retaining pins is then inserted to
extend through the alignment and retaining pin bore in the
heated melt distribution manifold into the aligned
alignment and retaining pin bore in each cooled insert.
Thus, when the inserts and the melt distribution manifold
are at the same temperature, the tight fits of the inserts
in the transverse openings and the alignment and retaining
pins in the alignment and retaining bores in the inserts
and the melt distribution manifold both accurately align
and securely retain the inserts in place.
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 is a sectional view of a portion of an

injection molding system showing a melt distribution



and securely retain the inserts in place. Furt her objects and

advant ages of the invention wll appear fromthe foll ow ng description
taken together wth the acconpanyi ng draw ngs. BRI EF
DESCRI PTI ON OF THE DRAW NGS Figure 1 is a sectional view of a
portion of an injection nolding systemshowing a nelt distribution

7 mani fold with two inserts according to one enbodi nent of the

i nventi on, Figure 2 is an isonetric view of the insert seen on
the right in Figure 1, Figure 3 is an isonetric view of the

i nsert seen on the left in Figure 1, and Figures 4 - 6 are

sectional vi ewsarsifolidngvith f fwos ebhsetepsaceording hoo ofie nemhodbgenheof
inserts ina nelt distribution manifold according to anot her enbodi nent
of the inventithe invention, DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Reference is first made to Figure 1 which shows a portion qQf an injection
nol di ng system or appar #i@IBH 2h isaapelsomelrig iny o, ithe BngrEkegeed

whi ch extend outwardly, in a steel nelt distribution manifold 14 froma
centr al on the right in Figure 1,

Figure 3 is an isometric view of the insert seen
on the left in Figure 1, and

Figures 4 - 6 are sectional views showing
different steps in a method of mounting the inserts in a
melt distribution manifeld according to another embodiment

of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference is first made to Figure 1 which shows
a portion of an injection molding system or apparatus with
a melt passage 10 having branches 12 which extend outwardly
in a steel melt distribution manifold 14 from a central
inlet portion 16 to a shorter nozzle 18 and a longer nozzle
20. The melt passage 10 extends through a central melt
bore 22 in each nozzle 18, 20 to gates 24 leading to a
cavity 26. While only a single cavity 26 is .shown, in
other embodiments each gate 24 can lead to a separate
cavity. While the melt distribution manifold 14 and only
the two steel nozzles 18, 20 are shown mounted in a mold 28
for ease of illustration, an injection molding system will

normally have many more nozzles 18, 20 with melt passage



inlet portion 16 to a shorter nozzle 18 and a | onger nozzle 20. The nelt
passage 10 extends through a central nelt bore 22 in each nozzle 18, 20 to
gates 24 leading to a cavity 26. Wile only a single cavity 26 is shown,
in other enbodiments each gate 24 can lead to a separate cavity. Wile
the melt distribution manifold 14 and only the two steel nozzles 18, 20

are shown nounted in a nold 28 for easg of illustration, an injection
nol di ng systemw Il normally have nany nore nozzles 18, 20 with nelt
passage 8 branches 12 extending to

them Simlarly, while the nold 28 can have a greater nunber of plates
dependi ng upohraheheappRi extepdingntohtBemaseSinhlarly nothilte reheimeldpl ate
30 and a back plate 32 secured together by bolts 34, as well as a cavity
retai ner pl at 3836aar aykown Jreatexsausber| pf Blates cdepending upon THae ne| t
distribution manifold 14 has a central inlet portion 38 surrounded b

| ocati ng ri ngappligatien, hdnt Baip\casei Ardgr & HQFE&FrFEEPlﬂéﬁthﬁt%I%%E
42. The nmelt distribution nmanifold 14 i s nmoupted betwe t nozzl e
retainer plat 81902ak@kh@1gkex 33 gesussdpyogethet By bﬂiﬁ?f%ﬁd FRCUEHF 44

and a nunber of pressur.e . discs_46 which royi de an i | 8 Lye _ai.r. space 48
bet ween the h&5t 3 Wtﬁgﬁyol Ee?[ﬁlﬁﬁﬁ t eatsegr$§ur?§:|engsh§§§ %Q/V\ﬁgg ié)él
cool ed by

a
nt

illustration.

The melt distribution manifold 14 has a central
inlet portion 38 surrounded by a locating ring 40 and is
heated by an integral electrical heating element 42. The
melt distribution manifold 14 is mounted between the nozzle
retainer plate 30 and the back plate 32 by a central
manifold locator 44 and a number of pressure discs 46 which
provide an insulative air space 48 between the heated
manifold 14 and the surrounding mold 28, which is cooled by
pumping a cooling fluid such as water through cooling
conduits 50, The melt distribution manifold 14 is
accurately aligned in place by a locating pin 52 extending
outwardly into a cam 54 seated in the nozzle retainer plate
30.

Each of the heated nozzles 18, 20 has an integral
electrical heating element 56 extending around the central
melt bore 22, In this embodiment, each of the heated
nozzles 18, 20 also has a gate insert 58 mounted at its
front end 60 with the gate 24 extending therethrough tec the

cavity 26. The shorter heated nozzle 18 also has a flange



punﬁing a cooling fluid such as water through cooling conduits 50. The
melt distribution manifold 14 is accurately aligned in place by a
| ocating pin 52 extending outwardly into a cam 54 seated in the nozzle

retai ner plate 30. Each of the heated nozzles 18, 20 has an
integral electrical heating elenment 56 extending around the central nelt
bore 22. In this enbodi nent, each of the heated nozzles 18, 20 al so has

a gate insert 58 mounted at its front end 60 with the gate 24 extending

t herethrough to the cavity 26. The shorter heated nozzle 18 al so has a

fl ange 9 portion 62 which fits in a
circular seat $drtiiohhe2neRite fiesaimed Ehdulal).selt $4 doatde tivezleort
heated nozzle 18 wth an insulative air space 66 extendi ng between it and
t he surroundi ngetather pidte 280. AThdssbocdpzs khlecoshorhcheabedamoirin db
nozzle 20 is also nounted with an insulative air space 68 extending
between it andwitle surivsudabdvecedregpackd 688 extending betpeen Ad

&M ng

to Figures 2 and 3, the nelt distribution manifold 14 has a nunber qf

spaced cyl i ndrthel surransdéngecopiaingeido28y2 &8 SRHSK bﬁ%rbétlm"'augfﬁ“%th

steel inserts or plugs 74, 76 received in_themin aligpnent wth the

heat ed nozzl eslaBgepohedhed BP23l 3G J& @5?43“‘?8‘:9%&1&%@&19% e a

front face 80 ging aspC cleI n(grai Ce(j‘:rlzteonlgiei\{g between it and the surrounding
cooled mold 28.

Also referring to Figures 2 and 3, the melt
distribution manifold 14 has a number of spaced cylindrical
transverse openings 70, 72 extending therethrough with
steel inserts or plugs 74, 76 received in them in alignment
with the heated nozzles 18, 20. Each of the inserts 74, 76
has a rear face 78, a front face 80 and a cylindrical outer
surface 82 which fits tightly in one of the cylindrical
transverse openings 70, 72. Each of the inserts 74, 76
alsc has a melt duct 84 with a smoothly curved bend which
extends through substantially 90° from an inlet 86 on the
cylindrical outer surface 82. The melt duct 84 forms part
of the melt passage 10 to convey melt from a respective
branch 12 of the melt passage 10 to the melt bore 22
through the respective aligned nozzle 18, 20. In the
embodiment shown, the insert 74 in the transverse opening
70 on the right in Figure 1 with its front face 80 abutting

against the rear end 88 of the shorter nozzle 18 is shorter

than the insert 76 in the transverse opening 72 on the



surface 82 which fits tightly in one of the cylindrical transverse
apenings 70, 72. Each of the inserts 74, 76 also has a nelt duct 84 with
a snoothly curved bend which extends through substantially 90[err] from an
inlet 86 on the «cylindrical outer surface 82. The nelt duct 84 forns part
of the melt passage 10 to convey nelt froma respective branch 12 of the
melt passage 10 to the nelt bore 22 thgough the respective aligned nozzle
18, 20. In the enbodi ment shown, the insert 74 in the transverse opening
70 on the right in Figure 1 with its front face 80 abutting against the
rear end 88 of the shorter nozzle 18 is shorter than the insert 76 in the
transverse openeft. 72 Thiist i fference in lengths of the insert&074, & t.
This difference in lengths of the inserts 74, 76 allows nozzles 18, 20 of
st andard | engt &316ws baocagdst a8 ,acoomibdettandalid f kengiths tiosbanssed Bt ween
t he melt distribution manifold 14 and the various gates 24. As can be
seen, in this aotounpdate thdlffeanpnt i nddstancelas hetvaeradeth®periik: 90
extending fromits front face 80 into which a threaded year Eortion 92 of
the | onger noz@istpibution papikerld A4 and dhec¥arhauaedated et 22 45 30

onger o2zl 20 et Kk B LA oS BiphBECYR

LR logﬂgéa 8&Z'c,;e>e%9néj"i é& é;@@ending from its front face 80 into
which a threaded rear portion 92 of the longer nozzle 20 is_
screwved. This ensures the melt bore 22 in the 1longer
nozzle 20 is aligned with the curved melt duct 84 through
the insert 76 and, together with the gate insert 58 at its
front end 60, locates the longer nozzle 20 with the
insulative air space 68 extending around it.

Each of the inserts 74, 76 has an alignment and
retaining pin or plug 94 which fits tightly in an alignment
and retaining pin bore 96 in the melt distribution manifold
14 and an alignment and retaining pin bore 98 extending
radially inward from the cylindrical outer surface 82 of
each of the inserts 74, 76. In this embcdiment, each
alignment and retaining pin bore 96 in the melt
distribution manifold 14 is a continuation of one of the
branches 12 of the melt passage 10. The alignment and
retaining pin bore 98 in each of the inserts 74, 76 is
opposite from and in alignment with the inlet 86 to its
melt duct 84. The alignment and retaining pins 94 are made

of a very strong material such as hardened tool steel.



I nsul ative air space 68 extending around it. Each of the inserts
74, 76 has an alignnment and retaining pin or plug 94 which fits tightly in
an alignnment and retaining pin bore 96 in the nelt distribution manifold
14 and an alignment and retaining pin bore 98 extending radially inward
fromthe cylindrical outer surface 82 of each of the inserts 74, 76. In
this enbodi nent, each alignnment and refaining pin bore 96 in the nelt

di stribution manifold 14 is a continuation of one of the branches 12 of
the nelt passage 10. The alignnment and retaining pin bore 98 in each of
the inserts 74, 76 is opposite fromand in alignment with the inlet 86 to
its melt ductrh@é, the ebhpim@Etiomnt theainseetPiTs, 94 Bietingetighithy very
strong material such as hardened tool steel. Thus, the

conbi nati on ofint the nxemsverée 6behihgsnPo} i Pt apd thet bbréengtis vef sthe
openings 70, 72 and the strength of the alignnment and retaining pins 94 is
sufficient toaliognmeatdandhsetaining ding & igesufidedentotrt nbthstandri zed
melt being injected through the curved nelt ducts 84 and retain the

i nserts 74, 7@&%1ﬁﬁ%ﬁﬂﬂrd forces gepgprafed ExPBditRENPTRSRYF Fed heelhserts
74, 76 also has_a prealli t pi 00 whi ch extends froman_.openi ng 102
[0 the ol ¢ oPeRnd, AEIGR CRan EREPRot ohe e, REXE GRmeh, B8, AndcFECal i n
each of the %S ti%s?a%‘tsjgu, 76 in place.

In this __embodiment, each of the inserts 74, 76
also has a prealignment pin 100 which extends from an
opening 102 in the melt distribution manifold 14 into a
prealignment pin bore 104 in each of the inserts 74, 76.
The prealignment pins 100 do not fit tightly, and the
purpose of them is to approximately prealign the alignment
and retaining bore 98 in each of the inserts 74, 76 with
the alignment and retaining bore 96 in the melt
distribution manifold 14 to facilitate insertion of the
cold inserts 74, 76 and the alignment and retaining pins 94
in the hot melt distribution manifold 14.

Reference is now also made to Figures 4 - 6 to
describe the method of making the system of apparatus
according to one embodiment of the invention. While only
a portion of the melt distribution manifold 14 and the
insert 74 on the right in Figure 1 are shown for ease of
illustration, it will be understood that the method is the
same for both inserts 74, 76. A steel melt distribution

manifold 14 is made having the integral electrical heating



The prealignment pins 100 do not fit tightly, and the purpose of themis
to approximately prealign the alignnent and retaining bore 98 in each of
the inserts 74, 76 with the alignnment and retaining bore 96 in the nelt
distribution manifold 14 to facilitate insertion of the cold inserts 74,
76 and the alignnent and retaining pins 94 in the hot nmelt distribution
mani fol d 14. Reference is ngw al so made to Figures 4 - 6 to
descri be the nmethod of naking the system of apparatus according to one
enbodi nent of the invention. Wiile only a portion of the nelt distribution
manifold 14 and the insert 74 on the right in Figure 1 are shown for ease
of illustrati®¥enent wi42 pandnder shubberhaeft h&heet Fpaced t Kransyerseor

both inserts 74, 76. A steel nelt distribution nanifold 14 is nade having
the integral F¥eiNdEiFaheqPeRgngs 70, 72 extending therethroughyy A

el ement 42 and a nunber_of the spaced trapsversg cylindrical_openings 70,
72 ext endi ng tFRFARIRGUHINY  nambes; @€, 0RbELRY eyt “heel’§ nd@VEEI74,

7O naving, oy LRLR o WSl el Bpese SR AU PLECSLELIL 0S| SO, St
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same |l ength or¢he melt distribution manifold 14 when the inserts 74, 76
and the melt distribution manifold 14 are at the same
temperature. The inserts 74, 76 can be the same length or
can have different lengths as shown in Figure 1 to allow
for different distances between the melt distribution
manifold 14 and the different gates. The melt distribution
manifold 14 is wmachined to provide the alignment and
retaining pin bore 96 extending to each transverse opening
70, 72. As mentioned above, this bore 96 is usually a
continuation of one of the branches 12 of the melt passage
10. Each of the inserts 74, 76 is machined to provide a
matching alignment and retaining pin bore 98 extending
radially inward from its outer surface 82 opposite from and
in alignment with the inlet 86 to the melt duct 84.
Alignment and retaining pins 94 are made of a
suitable strong material such as hardened tool steel to fit
tightly in the alignment and retaining pin bores 96, 98 in
the melt distribution manifold 14 and the inserts 74, 76
when the melt distribution manifold 14 and the inserts 74,

76 are at the same temperature. The melt distribution



can have different |lengths as showm in Figure 1 to allow for different

di stances between the nelt distribution manifold 14 and the different
gates. The nelt distribution nmanifold 14 is nachined to provide the
alignment and retaining pin bore 96 extending to each transverse openi ng
70, 72. As nentioned above, this bore 96 is usually a continuation of one
of the branches 12 of the nelt passagej;310. Each of the inserts 74, 76 is
machi ned to provide a matching alignnment and retaining pin bofe 98
extending radially inward fromits outer surface 82 opposite fromand in
alignment with the inlet 86 to the nelt duct 84. Al'i gnnment and
retaini ng pi nsméhifoddmadeisf heatsdiimldre sterotg matuitableutémperatwxened
tool steel to fit tightly in the alignment and retaining pin bores 96, 98
in the melt dioft rapprovimakely oR302€.andThise ingrntss 74, 766 widh tHeenel t
distribution manifold 14 and the inserts 74, 76 are at the sane )

t enperat ure. prsalignpmegics indng a4, inserted into the prealignment pipj

mani fold 14 is heated in an oven to_a suitable teqﬁ?ratyre
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approximately -100°C. The cooled inserts 74, 76 are
quickly inserted into the transverse openings 70, 72 in the
heated melt distribution manifold 14 with the prealignment
pins 100 received in the prealignment pin openings 102 in
the melt distribution manifold 14. A cooled alignment and
retaining pin 94 is also dquickly inserted through the
alignment and retaining pin bore 96 in the heated melt
distribution manifold 14 into the alignment and retaining
pin bore 98 in each of the cooled inserts 74, 76. When the
melt distribution manifold 14 cools off and the inserts 74,
76 and alignment'and retaining pins 94 warm up to the same
temperature, the transverse opening_s 70, 72 contract and
the inserts 74, 76 and the alignment and retaining pins 94
expand. This results in the alignment and retaining pins
94 fitting very tightly in the alignment and retaining pin
bores 96 in the melt distribution manifold 14 and the
inserts 74, 76 fitting very tightly in the transverse
openings 70, 72 in the melt distribution manifold 14. The

very tight fit of the alignment and retaining pins 94 in



quickly inserted into the transverse openings 70, 72 in the heated nelt
distribution manifold 14 with the prealignnment pins 100 received in the
preal i gnment pin openings 102 in the nelt distribution manifold 14. A

cool ed alignnment and retaining pin 94 is also quickly inserted through the
alignment and retaining pin bore 96 in the heated nelt distribution

mani fold 14 into the alignnent and retghning pin bore 98 in each of the
cooled inserts 74, 76. Wien the nelt distribution manifold 14 cools off
and the inserts 74, 76 and alignment and retaining pins 94 warmup to the
sanme tenperature, the transverse openings 70, 72 contract and the inserts
74, 76 and t heha | ghigmhentd andt adetaigipignpid bexean®é Tprevidss| verin t he
alignment and retaining pins 94 fitting very tightly in the alignnent and
retaini ng pinadmmss-e@liignmentnolft thesnelpduatis ddniitothel 4ngaytends,

inserts 74, 76 fiptin% very tightly in the transverse openings 70, 72 in
the melt distri6utiitdn tienbranghes i2rpf ther peltgprssage Oﬁ%f thegReekt and

retaining pins 94 in t he ali gnment

and ret ai ni ng BAtieHAZSSYRYsH R PARELES d8eurlre AFi é‘éﬁﬁﬂf’“&f’ fReVERe t

O L G S Plfhon T8 D LhEe DTS, 42 oLk hs WEbheRaogaoe 10

combi nation of the i n2ells 4opl8ihbtt 739 ALY kBe strength of the
alignment and retaining pins 94 is sufficient to withstand
the rearward forces from the pressurized melt being
injected through the curved melt ducts 84 to retain the
inserts 74, 76 in place.

In use, the system is assembled as shown in

Figure 1 with the inserts 74, 76 secured in the respective
transverse openings 70, 72 in the melt distribution
manifold 14. After assembly, electrical power is applied
to the electrical heating elements 42, 56 in the melt
distribution manifold 14 and the nozzles 18, 20 to heat the
melt distribution manifold 14 and the nozzles 18, 20 to a
predetermined operating temperature. Pressurized melt is
then applied from a molding machine (not shown) to a
central inlet 108 of the melt passage 10 according to a
predetermined cycle. The melt flows through the inserts
74, 76, nozzles 18, 20 and gates 24 into the cavity 26.
After the cavity 26 is filled and a suitable packing and
cooling period has expired, injection pressure is released.

The mold 28 is then opened to eject the molded product.



the transverse openings 70, 72 and the strength of the alignnment and
retaining pins 94 is sufficient to wthstand the rearward forces fromthe
pressurized nelt being injected through the curved nelt ducts 84 to retain
the inserts 74, 76 in place. In use, the systemis assenbl ed as
shown in Figure 1 wth the inserts 74, 76 secured in the respective
transverse openings 70, 72 in the melt j@di stribution manifold 14. After
assenbly, electrical power is applied to the electrical heating el enents
42, 56 in the nelt distribution manifold 14 and the nozzles 18, 20 to heat
the nelt distribution manifold 14 and the nozzles 18, 20 to a

predet er mi ned 3ftent iejgctdoper athe emo¥d ez8uibzedamald ard thencyrilel ekk from
a nol ding nmachine (not shown) to a central inlet 108 of the nelt passage
10 accordi ng t¥veneapeddeeeniniansiyc| everyhelfrelto f BGnwsseppendgh withi mserts
74, 76, nozzles 18, 20 and gates 24 into the cavity 26. After the cavity
26 is filled ahHeAUCHFY BeRERANG HpAhFhecyailinghpekness hard e ramber
e oronucraii®she 81T caviliel®E 2nd the] pxadtamakerdad (e ¢ he
nmold 28 is ClQﬁS?dgﬁd the cycle is repeated continuously every 15 to 30
seconds with a r équency dependi ng upon the wall thickness and the number

and size of the CaVitieswﬁﬁlgqgugG%s%§§§£iggig¥i€ﬂe B%kngunner injection

molding apparatus and method with inserté 74, 76 accurately
and securely mounted in spaced transverse openings through
the melt distribution manifold 14 has been given with
respect to preferred embodiments, it will be evident that
various 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.



nDIded Whi |l e the description of the hot runner injection
nol di ng apparatus and nmethod with inserts 74, 76 accurately and securely
mounted i n spaced transverse openings through the nelt distribution—
mani fold 14 has been given with respect to pref erre_d @ '

be evident that various nodifications are possible w
the scope of the invention as understoq% by those ski
as defined in the follow ng clains.

The enbodi nents of the invention in which an exclusive property or
privilege is clainmed is defined as follows: 1. In an injection

mol di ng apparat us havi ngrgehqafRi i ndRks cuistthautﬂmﬂm@nf oifl ¥dch an
plurality of spaced heated nozzles seated in a nold, each of the heated

nozzl es havi ngexa1iBliveb@i@pextondrnGriikaneyer qugfutaq:n@am&@/ detindd & gate
| eading to a cavity, the nePt distribution manifold having a nelt passage
and a pluralityoafiowpaced transverse openings extending therethrough, each
transverse opening aligned with one of the nozzles, the nelt passage
having a plurality of bIanshesmiedtdmd mgldmngwappqr&tuanhavdoqnaHhe¢t¢@n
portion towards each of the nozzles, and a plurality of inserts each

havi ng a rear mhgds, distrihutiondranifold end a plurality of spaced heated

nozzles seated in a mold, each of the heated nozzles having
a melt bore extending therethrough to convey melt to a gate
leading to a cavity, the melt distribution manifold having
a melt passage and a plurality of spaced transverse
openings extending therethrough, each transverse opening
aiigned with one of the nozzles, the melt passage having a
plurality of branches extending outwardly from a common
inlet portion towards each of the nozzles, and a plurality
of inserts each having a rear face, a front face, an outer
surface, and a melt duct extending therethrough, each
insert being received in one of the transverse openings in
the melt distribution manifold with the front face abutting
against the rear end of a respective nozzle, the melt duct
having a smoothly curved bend extending through
substantially 90° from an inlet on the outer surface in
matching alignment with one of the branches of the melt
passage in the melt distribution manifold to an outlet on
the front face in matching alignment with the melt bore

through the respective nozzle, having the improvement

wherein;



surface, and a nelt duct extending therethrough, each insert bein
received in one of the transverse openings in the ne;;/QLgLLLbuTT%ﬁ//
mani fold with the front face abutting against the rear—end “tﬁ“&ctive
nozzle, the melt duct having a snoothly curved b mﬂw“§b \ .
through substantially 90[err] froman inlet on the 03 'c iTatce 1 n

mat chi ng alignnment with one of the brancghes of the nelt* passage in the
melt distribution manifold to an outlet on the front face in matching

alignnment with the nelt bore through the respective nozzle, having the
| nprovenent wherein; ~ 17 (a) each

transverse opening ifa) heed8 trdnsheirBdt bpeningnid dHd me1¢y biiediisakiand
the outer surface of each insert is cylindrical and fits tightly in said

one of the transiferl openi a@sindridee n2hd @het rébtéy OBuFEALEOISE aBeh
(b) each insert has an alignnment and retaining pin, an alignnment and

retaining pin findemyg is giglindmicml raridainiitsg tighther éni satileonel bf the
distribution manifold and an aligned alignnent and retaining pin bore in
the insert. transverseq gpatings il thegneppadistusitigramand fioddg| and 1
wherein the alignnment and retajning pin bore_in each insert extends,
radially inward froni®he %ﬂﬁférirgﬁﬁ%égs & adiigsuens padd refadnigan@an wit h

UL trgarngfignment and retaining pin fitting tightly in a

retaining pin bore in the melt distribution manifold and an

aligned alignment and retaining pin bore in the insert.

2. Injection molding apparatus as claimed in claim
1 wherein the alignment and retaining pin bore in each
insert extends radially inward from the outer surface
opposite from and in alignment with the inlet to the melt

duct.

3. Injection molding apparatus as claimed in claim
2 wvherein the élignment and retaining pins are made of

hardened tool steel.

4. Injection molding apparatus as claimed in claim
3 wherein at least two of the inserts have different

lengths.

5. Injection molding apparatus as claimed in claim

4 wherein each insert also has a prealignment pin extending



duct . 3. I njection nolding apparatus as clained in claim 2
wherein the alignnent and retaining pins are made of _hardenee—tool™ “St eel .

4. I nj ection nol di ng apparatus as clained in clal WR
| east two of the inserts have different |engths. ﬂﬁ on
SG

nol di ng apparatus as claimed in claim 4 wher ein eac hds a
preal i gnment pin extendi ng from an
opening in the nmelt distribution nanlfold into an aligned bore in the

i nsert. 6. In a nmethod of naking injection nol ding apparat us

having a nelt distribution manifold with a plurality of spaced transverse

openi ngs t her et iU Gphing®in fias srga diktrigutiphumahitylafl ihtanahes
extending outwardly froma common inlet portion to the plurality of spaced

transverse opehigrysd lowk drpltivealiniseraf i nserts each having an outer

surface and a nelt duct with a snoothly curved bend extending therethrough

froman inlet on the outer surface,
6. In a method of making injection molding apparatus
having a melt distribution manifold with a plurality of
spaced transverse openings therethrough and a melt passage
having a plurality of branches extending outwardly from a
common inlet portion to the plurality of spaced transverse
openings, and a plurality of inserts each having an outer
surface and a melt duct with a smoothly curved bend
extending therethrough from an inlet on the outer surface,
each insert being seated in one of the transverse openings
in the melt distribution manifold with the inlet to the
melt duct in alignment with one of the branches of the melt
passage in the melt distribution manifold, the method
including making the melt distribution manifold with the
transverse openings and the melt passage, making the
inserts with the melt ducts, and inserting each insert into
one of the transverse openings with the inlet to the melt
duct in each insert in alignment with one of the branches
of the melt passage in the melt distribution manifold,
having the improvement including;

(2) making the spaced transverse openings through the

melt distribution manifold cylindrical,

(b) making the inserts with the outer surface of each



each insert being seated in one of the transverse openings |n_Lne,neL{
distribution manifold with the inlet to the nelt dust—nalignnent

one of the branches of the nelt passage in the nelt gj M“R m foId
the nethod including making the nelt distribution nagl “&

transverse openings and the nelt passage, naking the |msérté mnth the nelt
ducts, and inserting each insert into 19ne of the transverse openings with

the inlet to the nelt duct in each insert in alignment with one of the
branches of the melt passage in the nelt distribution manifold, having

t he i nmprovenent i ncl uding; (a) meking the spaced transverse openings
t hrough the nish$ex sheimytéyindmiicadl #ocfitntightly in saiq pney@f et he
inserts with the outer surface of each 19

insert bei ng cytramsvérse opernings itywoughi sheaneglprdisgribptiqn ganidadd
openi ngs through the nelt distribution manifold ,whep the 'Q??{ s and the
nel t di stri butVesnnsixe fbrepeks and tPﬁe“?&ﬁed%éﬁﬁéP%ﬁ{RQemanl ° %(5re at

machi ni ng an %ghgnnent nd retalnlng pin bore extending through the nelt

di stribution f 3f 0=t e@@ﬁﬁ? ?F%msverse openi ng, (d) machining a
mat chi ng al i gnnment r r e [ e n
radially inward froﬁlgfh ﬁégﬁ gaalﬂ ?‘mt ﬁg ?a(r‘{{sher]'?ég%%n?% B?'Po%oarned I n
al i gnnent

extending through the melt distribution manifeld to each
transverse opening, )

(d) machining a matching alignment and retaining pin
bore in each insert extending radially inward from the
outer surface of the insert opposite from and in alignment
with the inlet to the melt duct,

(e) making alignment and retaining pins to fit
tightly in the alignment and retaining pin bores in the
melt distribution manifold and each insert when the inserts
and the melt distribution manifold are at the same
temperature,

(£) heating the melt distribution manifold to a
predetermined temperature,

(9) cooling the inserts and alignment and retaining
pins to a predetermined temperature,

(h) inserting each cooled insert into one of the
transverse openings through the heated melt distribution
manifold with the alignment and retaining pin bore in the
cooled insert aligned with the alignment and retaining pin

bore in the heated melt distribution manifold, and



with the inlet to the nelt duct, (e) making alignnent and rQLaLnan

pins to fit tightly in the allgnrrent and retaining p+—n~b0‘ré‘§~|n t he

di stribution manifold and each insert when the inserts m‘m\ﬂ“ \‘ﬁe
h

distribution manifold are at the same tenperature,

melt distribution manifold to a predeterm ned terrperat ure,*
cooling the inserts and alignnent andppetaining pins to a predeterm ned
t enper at ur e, (h) inserting each cooled insert into one of the

transverse openings through the heated nelt distribution

mani fold with

alignment and retaining pin bore in the cooled insert aligned with the

t he

al i gnment and ret aifj nginkerthes e ok t her hearied dodledi HXidmiddmn @ f ol d,

and

20 (i) inserting one of

the

cooled alignrebaindng pehai ntag exbvend 0 ehteugh t htleighaignmsdntgnrea and
retaining pin bore in the heated nelt distribution manifold into the
al i gned al i gnrehainbugreinibuneg ipi thedented swdl dietributhsemanifold
whereby, when the inserts_ and the nmelt distributjon manifold are at

the sane tenpérbputhe alpgned; ghiorpent ;and Heetaiyring pin thare righsaghe

openi ngs and

cooled insert,

whereby, when the inserts and the nmelt
distribution manifold are at the same temperature, the
tight fits of the inserts in the transverse openings and
the alignment and retaining pins in the alignment and
retaining bores in the inserts and the melt distribution
manifold both accurately align and securely retain the

inserts in place.

7. A method of making injection molding apparatus as
claimed in claim 6 including making the alignment and

retaining pins of hardened tocol steel.

8. A method of making injection molding apparatus as
claimed in claim 7 including making at least two of the

inserts of different lengths.

9. A method of making injection melding apparatus as
claimed in claim 8 including making each insert with a
prealignment pin bore extending radially therein, making

the melt distribution manifold with a prealignment pin



the alignnment and retaining pins in the alignment and retaining bores in
the inserts and the nelt distribution manifold both aceurately align and
securely retain the inserts in place. 7. A met hod of makig—_
injection nolding apparatus as clained in claim®6 incl ucfm’ i

e
alignment and retaining pins of hardened tool steel. 'M/]ﬁi””ﬁj
of making injection nolding apparatus a4 clainmed in claim 7°i nel udi b
making at |least two of the inserts of different |engths. 9. A
met hod of making injection nolding apparatus as clained in claim$8

i ncludi ng maki ng each insert wwth a prealignnment pin bore extending

radi al |y t her epenimgkengendhngntd teatils thianstviersenepefibhg thébethrough,
preal i gnment pin . 21 openi ng ext endi ng
to each transe8fise nopating t ber prigadighnentindpimunexvendiny eaf rommetie pi n
extending fromthe prealignment pin bore in the insert outwardly into the
preal i gnment PrR3GAEAMREL Pimeboret ini &he pinsert nantvardlyprdindio tthe

insertion of each_ali %nment .and retainjng_pin.
prealignment pin opening in the melt distribution manifold

prior to insertion of each alignment and retaining pin.



