se3e t@" 6X T ak # 16 APR 2003 BACKGROUND OF THE | NVENTI ON Th| s |nvent|
reI ates general ly to inj ectl on nol ding and nore particularly to (b%
and a net hod of ated injection nolding nozzle with a tlp |nsert
As seen in the m ‘g\m U S. Patent Nunbers 4,557,685 which issued
Decenber 10, 19 768, 283 whi ch issued Septenber 6, 1988, injection
nol di ng nozzl es hawﬁm atip aligned with the gate to provide hot tip

vvvvvv

nol di ng are well knovvn Apparatus having a hot tip provided by a torpedo
seated in the front end of a nozzle is also known. For ins

appl'i cant's Canadi an Patent Application Nunber 2,082, 700 m&{m@wwnmmm
open May 13, 1994 shows a torpedo havi n atip heI d in place JDozzle
seal which sli t n Pat ent
Nunber 5, 658, nggﬁ?%%ﬁew&é@f&&%n ’ﬁ%é‘guggokugggﬁ%%fb‘#g mlarly
shows a torpedo with a tip WhNOBZLE WETH TEP pIBSERTY a nozzle seal which is
screwed into a seat in the front end of the nozzle. As seen in the
applicant's U S. Patent Number 5 494 433 Whl ch |ssued February 27, 199b, it
is also known to have the tHA [N ENTIOE seal which screws

into the nozzle. As S%risl nn‘vlftP&I eaalaluaberges»ez@&wl&a 03 Nypbeibsh er s

whi ch issued January 6, 1998, a pethod. of. making a nozzle wherein an inner
portion, an ‘“(S’t}tdérngcélnfiaf‘mﬁﬁr PRERIGHIRLHY etf%cﬁﬁq%zﬂtuﬁea‘f‘ldnﬁ EFE’H‘%‘i‘]t"%re
-integr al | y makd#aed at Rgatbarinfectt ion himmngThezapplwnaﬂta tip. thsdat ent
Nunber .5,437,093 which issued. Au ust_1 1995 gvg aﬁng t hod erein .an
i nj ection nol di ng noz2e S hatlk f??EP%?’é%%g ) AEP L P RRPErS out er
col lar port i40|$5and58<'5n which dlsseed tDyember byohedPBAg drel adi 26HL2ET Ur e
above a firgg, ti-ng e d

el ectrical heat| ng %Pgﬁe%%t%tmg%%hg slg?gpbé?'\?g%laﬂ mBg&Qﬂégﬁéﬁ‘ﬂ%

t enper at ur ehaydNng a2 sédpnd Iigmad n%’r‘ffi nﬁh?erﬁi’éﬁﬁatﬁ?epmﬁedapmqtcamp s EP 0

225 51 4 di sabqaeslganafej emslpnkmbdl Ng NQAZI& dmewﬁsvfn@a& braged {19

The preV| ous a S an ods hav g t. he 8 dva ta§$ that the ortlon
orovh i gt REMRAER B BnsoTDeRBwsaaLraptBe b P LFPRE i nPh i Aokt

t heref ore ddes abto pkavwde opFonulinktahcer andfecr apil AR sG:ca'xiﬁlia[WEl\ﬂ'l ON
O Ot 09\ ¥ paicleric® aBf 084 £8kn HurdIS: B B330Y o MENL Ubd 9a3l bEATHRATL 21 1Y

overcome the disadv es o ridr ar providing ap at us Yand

met hod of maRi-nd-9%24 ﬁliloé'g’ra"l tay éﬁm‘ijlang'-lﬁea‘tqlﬁb lﬁbzlzllaémb;bm megrally
brazing a tthb'l%ersTealln%&hS%qtlde% tilpe of raOTHeaQ:nChpftﬂéwfﬂdH@rerﬂpréf! on of

t he nozzl e. The i nventi on provides an Lskectl on nol d par at us

conpr 1 51 g’ EPROBSPELE t Db hAAENE SHADER § ek - Foh (oo HeBAGT et ael ¢ bor e
ext endi ng t khdiehhissgsd mhmmtmi 20d7byinilaply s aetai—bucn@mam y
bonded to t IO d h |nner ort| wherein the he IS an

el ectrical Eea{l ng‘ste éehmen }‘ Wi ch razedb)83| ng%av‘g;lfirg’te mat* &I *hd the
tip insert ssrowededntoi g saea;lecnmdthat éront Badi ng a;hIeO\xmzzrlel tig

tenperaturegbpanihhenli 561 @IS i&lu.s. patent Number 5,494,433 which
issued February 27, 1996, it is also known to have the tip

provided by a side gate seal which screws into the nozzle.
As seen in U.S. Patent Number 5,704,113 to Mold-

Masters which issued January 6, 1998, a method of making a
nozzle wherein an inner portion, an outer collar portion
“and an electrical heating element are ‘integrally brazed
togethe; is also known. The applicant's U.S. Patent Number

. 5,437,093 which issued BAugqust 1, 1995, shows a method
wherein .an injection molding nozzle is made by first
brazing an inner core, an outer collar portion and an outer

sleeve together by heating to a temperature above a first



.The invention further provides an injection nolding apparatus conprising a
nozzle with a heater, an inner portion having a nelt bore extend" BQ&PR 2003
t heret hrough, and a collar portion netallurgically bonded to the' Mnhcr
portion using a first material, by net%llurgically bonding a tip insert to
the inner portion using a second material, 16 APR 2003 3 wherein the
second material has a lower nelting tenperature than the first material. In
one of i c i.nyent | Vi : ho naki ng i pjection
nmol di ng %%%gfgsmkgﬁpggﬁgggérQ?hg?t@%ﬁp??ggéﬁﬂggﬁhﬁggﬁgEnnerfpgg F%ﬁbmjth a
melt borelexéentdi ngtdheteéhr spgbe andetieéahl urgeral by bhedtbhgga top ansert

to the front end of the inner portion. In another of its aspects, the

i nvent i ohSTRFERRRIBr 3VP YRS aSFEPROIL BV FaREhE1RA FRTBEERBHI ROl di ng nozzl e
with a heater and fgLt RBepeiexhendi ngd heget hbgugh 160U $éWkes  an

metal lurgically bonding an inner portion and a collar portion together at a
first tebpgeatieoe, nbydimgahbargechbvynpoadcag hrazedi heeit.-to the front end
of the inner portifg at _a second tenper%ture quer Hﬂ?n the?first h
tenperature. In yet &noPR&Y 8PS| t SPREFELTS, S i MEHIGSh pPavT de5P8 et hod
of maki ngiaadiraheggal theat ethd npeetiof MAAIiRY MPzghe €aRPrisi sgthbe

foll ow ng steps. Making an el ongated inner portion having a rear end, a

front endCravadl LhoPESeRLERifid 4Ster PR o IR I% oA Ehdhemt aifd €8eEhe
front engota?gogiggngﬁ@-mgylhggﬁiEggngyggf surface. Making an outer collar
portion to fit around the i nner portion adjacent the rear end of the inner
portion, the outer collar portion having a radial opening therethrough.

W ndi ng an el ectri cal heatEﬂgﬁgégﬂﬁgilgggiﬁggﬁﬁggguter surface of the inner
portion and nmounting the o f | ace around the inner
portion with at |eastopaengay}ermtnaksposhi oBb9Ecthecheathag ghepent
extendi ng outwardly through the radial opening through the outer collar
portion.lEY@gth@niﬁotﬁéirgﬁ@%I BpEhitAG LEr QYed QOFe ath¢ edifagdrantedafna
portion. ing.a fir brazi i al ' pr t er.m nad lting
tenperatafggg%%mggﬁlh!léE p E&Zggggggg%%g [ (ﬁf%kﬁﬁiSﬁggnge?hg%sug?ounding
out er cohbiingoramnonintdedegt alirnyj dartaizimg ntdiel iimneheparithigonnand 1ehebgut er
collar portion,_together, by heating themin a furnace tg a tenperature
above theMhePFRA Ytiﬁﬁ%?ék re &fPt %ﬁ%%tlBFSthgS%%Ee%Paﬂ?“thFﬁ@ta seat
ext endi ngnhar gengnthenpelkt photeoat okhentraptzead of the inner portion of the
nozzle. Inserting a tip insert into the matching seat at the front end of
the inner portion Bhet hdanvertlion t herevidepsean haviirctalomearmehding rear
portion exfending forpandly from e reqr endy AL Lepst gne - tipaportion
extendi ng"tTorwaral y Fomthe rear portion, and a me bore extendi'ng

f orwar dl potrheont hriouging r om t heei ear sk Theteearingort thareshpradghto fit
in the seat at the frogt end ,of the inner portion of the nozzle with the

mel t bor%hfﬁﬁﬁﬁaﬁlFﬁé Vpaiﬁﬁﬂle§&%§uﬁ #%%ﬁﬁ%?%;%%! Clhor FﬂrBGﬁh t he
inner poetbRR @hd her nepzl einddisepbi-pgohhe Whdrditsethe | Rk@tkhe Mt ghi ng
seat at the front end of the inner portion of the nozzle. Then applying a
second beagrhgimatleticdtiiter elenent| phiywer tsakradnrd | HAGRIpar t EdHSBf t he
nozzl e j Qi . S n azj aterj.al .havi pr rm.ne i ng
tenperatﬁ%geg% gta%ﬁ?a??géléi r ?%E%Q#ﬁejg%|%ﬁ%§%f%n%%§% u?é ogegﬁé&first
brazi ng materiial. hiivialgl ya 1owegraklyihgazienpetrbe utrep tmgerthe nfpkace in
t he i nner gortion by heating themto a tenperature above the nelting

t enper at BReSEE3L he second brazing material and bel ow the nelting
tenperature of therfibrst; Rraaiing meEgrigdr | Br¥eliqarot hgt ofnhkstaspects,
the invention provides an injection nolding nozzle conprising the

f ol | owi ngolAingz Arpdodyuhaviongrd sielgt ehawrdlandish ext dragdlegr osve. An
outer collar netallurgicall.y bonded.to said nqzzl e .hody ing.a first
bondi ng HILEF HHO> 7 Heal e 1Pooat ed it (Hatgr ooue s | biorearPy BBhded to
the nozzk@d a collar portion metallurgically bonded to the inner

portion using a first material, by metallurgically bonding

a tip insert to the inner portion using a second material,



.16 APR 2003 3b body using the first bonding material, characterized by the
followng. A nozzle tip insert, including a nelt channel, the tpmpi

being nmetallurgically bonded to the nozzle body using a second h&d&@wma
material, whereby the nelting tenperature of the first bonding material is

hi gher than the melting tenperature of® the second bonding material to allow
the renoval of the nozzle tip insert by heating the nozzle to a tenperature

ower thap. b BLT g BAAPREALYS 10T he, f4.5L, bRodi ngg RLasiaL L, pgcor ding

to yet ano Its aspects, the invention provides a net
manuf act thangtlaadf assenbdtagiei.an injecti on nol ding nozzle that conprises

the follow ng. Proyvidi n% a pozzl e body havi a.nelt channel an? an
external groove, pFBv PH ngog ¢bF1 &SPSRtovi d'?ﬁ% a'NERLTIRY & ©%and
wi ndi ng L Benbgabieneha&lieREMn | 1l Pe | HEo9! ABYARing Mel-arequsdyy braghpgrt he

collar and the heater to the nozzle body using a first brazing material,
char act ethaed doynppriedsdi ngkangoz einhgri ngertidravivigha aemeldhahase and
brazing the ngozzle tip tqg the.nozzle bho sing a,secqnd brazing terial,
Che_ secoltLBhaL o TSRSt SHeilr RS Pandr RerEr Ry e o X ERot he
first bragssegtmabethal fréutt brg obj enésiandragyantiages of the invention

w Il appear fromthe foll ow ng description taken together with the

acconpanyi ng dr awi hs 2NBRAEE DESCRF PTRERCEESTHE SRAVIFE Myuf BT ENEE a

sectional X, e4e Of ANpRhedr abr  mklciARR 2003; hpatedyi njn%qtdi%g; mpbding nozzle
made according to a first enbodi nent the invention, Figure is a bottom

vi ew of whehheat edhé¢afecti endnolnk ity nbezke sedrendirl gutketethigugk 3 is

an expl oded isometri ctvi w _of, Hﬁt co?n(ﬁocrilents that are brazed toget her in
the firstoBrazing?dstep daccorditg to THa 119 s enb i meht *of “Ehe Thvent i on,
Figure 4cbslarse¢ior@ian vi evgstioat ng atthe $anmgigeponaiise msaerd| edoy
together, Figure 5 is_a schematic view show ng the assenbly from Figure 4
in posi tPeRafdupeirasert &PNHIY a2 vadRum 1SR Rlacé” Filtfir ET60Fs &l i 8bnetric
vi ew showj,ng ; o i nposi 0 | nser i a .t he
front enghgf X ntglrﬁoégfgi(g%c%;cdi%gtslteggtnﬁe tFéﬁ'rr@st e Lg%li Engﬁthof t he Fﬁsenti on,
Fi gure 7firstahempeneture.view showing the tip insert seated in the front
end of the nozzle, Figure 8 is .a sectional view show ngaa nozzl e made

[

according. to anot hBr &ibodtEMiehf Yhe iMiveACPSES Havi hia tFBEeRFtR a
singl e apgbedatkp PonttRBd RIQUMBKINGS ah Seatkghal Heaw shovwhhgcaipazzl e

made accordi ng to anot her enbodi nent of the invention having a tip with a

pair of BAYHEEJt iPFore | 6ABPrafdng the following steps. Making an
elongated inner portion having a rear end, a front end, a
melt bore extending therethrough from the rear end to the
front end, and a general cylindrical outer surface. Making
an outer collar portion to fit around the inner portion
adjacent the rear end of the inner portion, the outer
collar portion having a radial opening therethrough.
Winding an electrical heating element around the outer
surface of the inner portion and mounting the outer collar
portion in place around the inner portion with at least one
& terminal portion of the heating element extending
outwardly through the radial opening through the outer
collar portion. Closing in the radial opening around the at
least one terminal portion. Applying a first brazing

material having a predetermined melting temperature between



‘Figure 10 is an isonetric view show ng a nozzle nmade according to a further
enbodi nent of the invention having a tip with four angled tip fBrFA‘ga? 03
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Reference is first nade s ZQ
and 2 which show an integral heated injection nolding nozzle 10 made by "~
.a first enbodi nent of the present invenmdaon. The nozzle 10 .~-has: -~an

el ongated i.nner.~portion -12 '~iith "a re~ar end 14 and a 16 ~ APR 20@»B
5 front enth 16,ndhe,0pzzbs LAal heedliedolRadnfPlotteRotecihawnpand dips a
central nelt bore 18 extending through the inner portion 12 to convey nelt
to a gat elr{rmirshiogwnbraZhegndhel eirieml porhasnamricht gge abusetercalaldar
"portion 20 which tits round%th el ongat i nner portion 12-adjacent its
rear end RAETWM e THEGfer Bol | eratpltf&i oS i'd ndt ey Hede Bt HL3 hot
work tooltsigetatdhe idbeie Pehll ORel2inByY bempadat@tea &f f fiegentrinmderi al
such as stainless steel or a berylliumnickel alloy having different

t hermal dheazidt®rndtpesaleo Pladinge 2 heepbz A% erdliiia ¥ eend h&hralmeddl ance
required dif f nt erials bei ) i S i he
outer col Cgfre p%ﬁt?é% Zfdjgl?];t rréa e %Pt lﬁﬂtghggg%gg %%ﬁ{%l(’)l 8?@%% (ﬁjztezcleelt've
bolts (nansdomiy)gta sépuhiesetrtt dnroredlie dhstchbodg i saataaif ahed. fitwent nner
portion 12 of the nozzle 10 has a generally cylindrical outer surface 22

Wth an dtR%ardl ytkt éftfisty ReAH 2R £T i £8°r P2ty 14NeThE Redd B it s

tightly igu@iseal 28aknehibe QUtELLCOLLAE PR k@BNADng TS 1Ml C o J B
portion 20 has™ a circular inner flange 28 agai nst which the head 24 of the
i nner porthen 1Lanbu¢sd, Thetouleastol bae pertitdp 20@tsiorhasxtandingiri cal

skirt 30 j\:/mli,vszhrgfte frjgmf%é\évaE%l arooructn%nbutans agedetlromotrkée oxg:t el yin sur f ace
22 of the $nher®portth t & PS5 AE T8 oY P T @ 1881 ORE S ot %Shown) .

An integredrwedefly i thaéréeatongh efesrntthd2 wxdendsdi NThespiekal @ovwn 34
ext endi ng, around the outer surface 22 of the inner portion 12 of the nozzle
10. The heatPageeltOmditt 39" hibet &SRthat pbhei dFerde S chfi fhehiipner

embodi i a%rfz%ﬁn% Quferdl Yyt Wi;ex»agpr! fi81 88 ddyough. s, yier hRaly dpcating

and sealing,key 40 received in a slot 42 in the outer collar portion 20 of
the nozzlendért Thextrwrking 1Graimsothas mefkp Ponserthddudn azgk i nirohexr seat

46 at the front eng ltj‘bOf thelinn r port.ion ‘%{” --.of the ozzlg 10., The tip
inserts 4P&ErEMedé ddtorBPhgito S te AP R'2003P6 YHIS enbBAPrENt® of the
i nvent i o cidi syl $ 3Pt eafBt Bkl dropdClms & ttREStARecapbirdecal logy thave a
rear portion 48 and one tip portion 50 with a conical outer surface 52

ext endi nghe&at¢ al TYepomR@lding a8 t Bpcend Baar i nakerial4whese Hdxe a

t aper ed 6 epdin [ y: fromei r st hr t he
rear portr?ioél ggggﬁg taﬁ?gt?%épgphggn .tlAIsr{ cglrfl Etz‘esglg‘?ﬁ??% géll?’e odi nent
the nelt dbecend6 biwxugh tieetdriml ndertintyl has @redsre poirtedn nE8l @ilrigned
with the central nelt borg ?1:_'8 %hrg:ﬂgh the inner portion F13{2 of the nozzle 10
and a frdrt™pori T 60 8RPERAMY2AT Egondl A Tout Wl t o tHE out™r! o cal

surface SZemddweat @ peokti ahet8 efirkhe tiind nsert mddeandit he maiLhing seat
46 at the front end 16 of the inner portion 12 nade according to this

enbodi mentnieB ¥Rl nbeaeiog atke cibndipeert HoweRénacej in ofher Wi nment s
of the i ' e 1_ha t uj hi h S.ome it egral
heat ed ngkg(%]{ei(%g %?sge%ggng ?ég]gglt Pér%{:; in%é@g%f?%Lgi %gggtgo%g%r ms?l(g%vded]Gz
i nt egr al | yempend edrar ofinctlidie segbnddrbead irout mpteuibaceai? belohe thwer

portion 12._ This allows a ribbed |ocati and seali ring 64 to be
F erovabl YRS Ed TP SERN U Hydt nsih% 1O arti 37 P MR- B shoul der 66

extendi ng around the, | eat | RGAMNErSeadli NGtk NGspLepper sheevinwdhtion
provides an injection molding nozzle comprising the
following. A nozzle body having a melt channel and an
external groove. An outer collar metallurgically bonded to
said nozzle body using a first bonding material. A heater

located in the groove metallurgically bonded to the nozzle



Reference will now also be made to Figures 3 - 6 to describe a nethod of
maki ng the integral heated injection nolding nozzle 10 accordi one
enbodi ment of the invention. Firstly, the conmponents of the i ﬂ?@gAﬁRMS}d
nozzle |0 are made as shown in Figure 3. The inner portion 12 of the nozzle
10 is made of a suitable material such db H13 toal steel to have the
generally cylindrical outer surface 22 with the spiral groove 34 in it~ and
t he out |y ndi ng t. its rear. end 14, _The | -.. = Rortion
12 is rrad%g%yugg%ﬁvgh? i gﬁ%@‘ﬂ %@‘r%lllﬁllgngna&re lyaelinecg%afaaé?eﬁl]g{]ei\inBQOBJ\a;g?

i nj ecti ofiobwling. Bhenctiles €oOpl dhseartt,i otn@ludsndgade nvd1th thenhaber
flange 28 which fits around the inner partiqon 12 and _has the slot 42

provi di ngh@a a8 ainSiehi R§LPAermetRididivicad Yourerdedl t&r T4 t 'BARZD s
simlarl d canv Lopal dg@ﬁ iNi ; Wl | O . di.ng of a
suitableg%g?egfgﬁgsgghggébﬁEBk}oo b%?ég ,@g%£¥hr§§gE§FgeﬁQ%% geggég?lium

ni ckel atémyeranutdi ofenbbdi MEntst thendboat imeg camichlseabi g ghery Shapper

sl eeve 62 is e simlarly of a suitable material such as H13 too| steel.
e bRE W R TP TP h "8 cPoSHON BEPEEa iR Y niP; cal
inner sugfase €BewWiicibdal torovhe e QM itisi cakeout &y swsd@cey 22hef the
inner portion 12. The term nal |ocating and sealing key 40 having the hol es
38 t hroughz?icake @[ﬁ?ﬂ&ﬁﬁ%ﬁ%ﬁ?7@0@§¥eﬁhﬁﬁgqhﬁmﬂ%ﬂSﬂﬁ%eF@WPEH?€§rﬁade
simlarly-o ' ri as H13 tool steel to fit in the slot
42 in th%foé?%rfg%%EFggnggégi%%£33$g$he heating elenent 32 is nade in a
conventi onal mannehAceptdingsutat i et campdadicad megneésisumaeredespowdee
extendi ng around a central resi ance1¥ﬁre i n_outer s%ainlesg st eel
casing 72MVRRCHRR PERYAAPH .""Fi“&?ht}‘@%,o Y IR HERTI 4279 s2REGEP by9

machi ni f&g itarpf @nsdbtabhe MdEIiR) sueRzas a~thangstRmezarddde ahkoy. In
this enbodinent, it is made to have a rear portion 48 and a single tip
portion SOLWWVANE. cAiaddlding ep \WFZdce Bodexthaidingg eemaldl | gh@BR@Ard to a

tip 54. IS i a d .bare 56 havy a .al. rea

portion éédaﬁﬂpgg%ngbgéor ?§§&§0 g%#%ﬁgﬁﬁng?ad%%%P y’ogﬁﬁééghfﬁ%néthe
rear porhéanih8 teddnemtouberd comdialg sthéaded&iZndNexlemehe elreci rthal
heating el enent 32 is wound in the spiral groaove 34 in the outer surface 22
of the iﬂﬁ%?vﬁor?FBHlEEPe?HéanﬁéﬁzﬁgﬂtF@ﬁiQ§i%§ﬁtﬁﬂAH?E%r?%ﬂt?? Lot hr ough
t he=out egpgohLaL1 pOpLEYN20rgWht B tBe BPEadng4maetthe, 16 AP R 2003 8

i nner portion 12 abutting against the circul ar inner ffange 28 of the outer
col | ar pohéranteoiaad thie peowidahngport irnemz 136 6fipt henselt i Mg vdlngneat 32
ext endi ng ggt éhr au ha_tn%e k;sl of. 42 iﬁethZo (teencicoltl ar, eorrtl(i)é)znl 20 oghe

| ocati ng gnd Seart's ring S?%pﬁE% $12elR?62%1 §Rodift ed ar'sund ?h% Finer
portion 42ingd kacksewirded bhaplrge adtaeenl,t haHg ondeeintd 16bekztihe | nner
portion 12. The_ two term nal portions 36 of the heating elenent 32 are

i nsert ed™@hEBLgh PRY1NHD Thol 4eBgMEhEL PHe LEAPRTR&M IO qqu%ﬁdfééﬁFing key
40 is pugbgdihgwaLdbyi£®.its assenbl ed position in the matching slot 42 in
the outer collar portion 20 with the pin portion 66 received in a hole 74
in the inner portidartRerThdieatis hande aabsaviisass cofpdient gnivanthenupri ght
position shown in Figure 4,..a quantfity of first.conductive hrazin

mat eri al wﬁg\Q/i r?éjpaeasrui fﬁ%rfletrrrleel ?#l%gi?"é%% r g?ﬁrcél?ﬁéégagca?enrf cﬁngébFoy
powder 76ith pheredcbmpanyhfgspasrif8sbet ween the cylindrical outer surface
22 of the inner portion 12 and the skirt 30 of the outer collar portion 20.
A bead 79 of the ffirst conductive brazing material such as a nickel alloy
paste 79 is applied atggher frpyigr B0 P ¥ Hie pefinderti on 12 adj acent
the locating and seali T : senbl ed conponents
are then | oaded' = Fuguakl § in batehespnamt vieawvafuam fiuktagecel80 as seen in
Figure 5. As the vacuum furnace 80 is gradually heated to a first
tenperature of approximtely 1950 F. which is above the nelting point of
the ffirst nickel alloy brazing naterial powder '76 and paste 79, it is
evacuated to a relatively high vacuumto renove substantially all of the
oxygen. The vacuumis then reduced by partiallybackfilling the vacuum
furnace so with an inert gas such as argon or nitrogen to avoid sputtering.
This nelts the ~__ fi_rst nickel alloy brazing powder 76 which flows by



16 APR 2003 9 capillary action upwardly along the heating elenment 32 in the
' spiral grooves 34 and also between the inner portion 12 and t HegoAPR gg[m
collar portion 20. It also nelts the first nickel alloy brazing paste
which flows by capillary action between the inner portion 12 and the

| ocating and sealing ring stopper sleeve 62 to integrally braze them all
together. Brazing themtogether like this in a partial vacuum produces a
nmet al | urgi cal bonding of the nickel alloy brazing material 76 between them
which in turn provides inproved heat transfer between them After cooling,
the integral nozzles to are renoved fromthe vacuum furnace 80 and a tip
insert 44 is mounted in place with its4rear portion 48 in the nmatching seat
46 at the front end 16 of the inner portion 12 of the nozzle |0, A second
conduct i ve NBR&£ANd nigCELPA| medding egzie FfadreractIdinaih@ of Bift abl e

mel ting tegp@oaiiventsuhst anvémtion bel ow-the nmelting tenperature of the
first brazing materi gl. i.s .then %ﬁgl i ed. arg insert. 44 and the

76 1 the tj
nozzles |v are again Ilgglﬁ‘éozsiW BaP e | egvgcﬁﬁﬂ#gﬁrmeec%’(fn I n ot her
enbodi nent golddpgenogelér asan tinpeFigurmey 4 ,havi ng a nelting tenperature
substantially bel ow tk | t,i taeH;rpr o] i LSt Ri,ckel oy ~~
brazing material 70 Egﬁ“gg ésg'%. e@x %%%f%?%@%%{- (E/ }’%Q{Jhg’% g‘?{aédual |y
heat ed to goseeveitseibetarree byhzagdpitogethes| yngidde hingt ibramine t he

mel ting tegpg ?h%@r_&in&h& St%é’fﬁzsjd ‘é%fbo%'i'mfé)‘ntbbi*zi:ﬂg irﬁ{réﬁi:_%n§2 but
bel ow the nelting point of the first conductive brazi ngamat erial 76. As the

vacuum furnace 8v i sF§#uBRaf| yShéat BeCHIoRAl ke 8PaViRTedbeo SR ati vel v

hi gh vacuugbhpoheft¥eassbnbped ittddathak]l, of the oxygen. The vacuumis then
reduced by partially backfitj’l.i ng tt‘g Vv cuum.furnﬁce.Bv ith an inert gas
o TavBi I

such as argon or nitfFog8het FIRET HEY THPYLINE YR a5l ong ~
s-ilver-. afkbay Birpriengt N eppbaitd@n td6 KAPRLZ4EEdD whtohar st ween t he
tip insertfégnggg t he surrounding i nner portion 12 of the nozzle I0 to
integral |y braze fhemtogether, Brazing themtogether Iike this in a
partial vacuum produE&gure mét al$ ulgi chsompitichgvaewt ihasinger agli®y brazi ng
mat elrl ahosﬁngékﬁe% bbs{iéh R::jd)}[ﬂéjfin%:&r'tﬁhe%tﬁb {an:![;g@é?ﬁ ! QDHotfHH Giyhtheat ed
nozzl e aving very i ove ermal charagterjstics,. ver, .in an

al ternate Gﬂﬁoﬂgr%ﬁ? B‘Pgﬂf‘e IRAARNGn By ﬁget f?br“l" s%’Pli’m%?d“eC'\gﬁ ‘Hire thft egral Iy
brazed i n pheeation,r enoved) by heating the nozzle 10 to the second

t enper ature of approxinatel OF. .ju I t i N heat i el enent
32 without inserti onﬂ%gt eg\%acalﬂunf%%#%%% ] egggéﬁ‘%e?ﬁgl Ir%l second
brazi ng naiasext §eatedubtedthe frdrnd emdodifirhe, npazdeher enbodi ments a

copper alloy or otheg;guiéaBl §sSeLondebidd NOvi& ebhalifd aahdgmsed. The
silver alloy second brazing material 82 having a nelting tenperature

subst ant i aPRgehereRPERGelPi mpatdiater gabpdinent hof, Ehe| HVeRtiqn st
brazi ng mahakiial 46tapl Qveh thesiridld ras@upa&&igopbetiah?gr ally brazed in
pl ace wi thout nmelti ng_the ni ckel al I% first brazi ng material 76..
Sinmilarly, it allowsTtHBIEi B ilfsé S99tk YERSVEROVIRY 8pINR%Hsht by
agai n heat maget hecewzaimy | Got aridtilersaspbeaineant t @rpethé urimwriticd

ffecti he .met al ical bond. b h f th |
10, “The " nP8GE RckiBOvER TR A A0 Hos3PoBPBERRREn e Fachi ned o

give it the desired Bugereshapes aml fsomethrid nviese, stidwdngnteegiadz leeat ed

i njection Ldi 4| i d . Stri bud | jfold
nount ed inﬁg %D{%d%%énghét\%n éaﬁ%éﬁ%ﬁt ?ﬁggﬁug%*\o%rgr_sttglﬁpﬁde%o {Le
heating el BaA¥ANG32 tépheith fouxy anglndeddpeprfdansper ating tenperature.
Pressurized nelt is .applied to the nmelt distribution manifold from

a-. nol di ng 16 AP R 2003_11 machi ne (not shown)_ according to a

predet erm ned i nj ect 253 EDDESERIPEIQN (QF, FHE [INVENTION-"central nelt bore
18 in the heated nOﬁR&Eeﬁlﬁn@é\ddid Fret gaad el Fi@ﬂfés%ddrm ]E:h&lliiicﬁ\i nsert
44 to a gat not shown ading to.a cavity in the nold. ter the

cavi ti o5 apbop Rreircraral Sameath 1% Sekih Mot RoRg Betd dFte Bloxpi r ed,
t he inj ect aofiipseseubalimentelofathd presdénte imlantdonveyTig yst b ic
deconpressed_toQ aveid stringing-thr h.the, n, o |.d.is then
opened f(’j‘g‘jggcgnt ﬁeoﬂ%$%%%n%‘r‘b%da°§%{i%ﬁ Télr9 gjﬁgfétlagﬁ%'fxfh%n&nﬁﬂna&d & osed and
the cycle is repeated continuously with a cycle tine dependent upon the
size of the cavities and type of material being nol ded.




~Reference is now made to Figure 8 which shows anot her enbodi nent of the

" met hod of making a integral heated injection nolding nozzle to Vi

integral tip insert 44. In this enbodinent, the tip insert 44 |1;Bnégmn3
the tip portion 50 extending diagonally outward fromthe rear portion 58
and the nelt bore 56 extending centrally therethrough. The remai nder of the
nmethod is the sanme and need not be repeated. Reference is now nmade to
Figure 9 which shows anot her enbodi nent of the nmethod of naking an integral
heat ed injection nolding nozzle 10 having an integral tip insert 44. In
this enbodinent, the tip insert 44 is made with a pair of tip portions 50
ext endi ng di agonally outward fromthe Pear portion 48 and the nelt bore 56
extending centrally therethrough. As can be seen, the tip portions 50 are
made with a£%pecBAd1&i-ze That PaFEbes 10he S | BERtPY olBt Andiedl €Bafing ring
64 to fit osmdswxi)h&md Rakesedeetr £l IﬂQthdeetm Fel>@eimel i hgy mrabgﬁh@mé a-
further h thod ng a e I at e ectlon

nmol di ng noz?ﬂ{éﬁgg Ravi tﬁ‘g(igrqgl n‘f :ib): ?ﬂsgr#ﬂfﬁﬁ% ?ﬁown nbo ?rent,
the~tip i nowzzlel 18- pdde ha]$6 iﬂPRlQ@G@rQE wltarf eellairp’ mmfuqmszso

extendi ng GhagqNat] v ot éﬁeoraﬂoh atgar 1HHE£'BBré§oﬁ”ﬂ2t§8 bore 56
extending centrally theret rou‘ﬁ@s nozzles 10 shown.in Fig res 9 and
10, wher ei nltffher??ﬁ eRderit-44 1%nEh%r°H5‘PE £rPplpsr tpi°(§|’1"é°90 20t B9di ng

di agonal | y wadwer dy raik Bavgi xmmw%ékeﬁbenohtf&met&@emnhae pbRrigsert 44
and the inner lFort on 1 the nozzle 10 to Iocate he tlg I psert 44

relative tata ¥ e ‘énE@gﬁoPE agdifierent paterid Fugh s oRtatnLessn in
Figure 1. TEteekrmblederydlianzhickel tal iy mawvihgddi€Efbreat hthepndD very

accuratel y ALANRLIAMIG Getgo hel IRORLE, I e e fescriafon of The

met hod of egra njectron noldrng no2zl & S been
gi ven wi t h balsprees nagtprr@fde:fpeddeﬁmmmas:enmlw beibg woldedt tr'mt

various ot hgf; JmchfdEald NS e eoﬂ@.ﬁﬁogbﬁl%t poEELSEPAS LD mddora it scope

of the |nvent| on_as under st ood se skjl he art and as defi ned
in the fol I'GWeRAKS abakt hoiGSAIBP{ HS0IFaGe S RBLES (RPECShaYMYIDl &9 ng
app?_r at u? (fizli&lmhélirtgtéb &O&ﬁlthQs):rﬂ\blitEhc&) hﬁﬁﬁroltah3 2 ) : aﬂd an inner
ortion aving.a ne ore er et.hr

Ehar acterized by (aj g‘a‘etl'b"'i‘%epf’r{: % srét a‘?'%j E@Fcé}"lﬂf on ffgdhtaﬁ the front
end (16j ofgqr‘rfera,Hr}ercprmdma(llzqqtemhaumfncphézhealttér grg2putwardly

el ectri cal é}g@éd ‘f)razegt%uCPeéls Shazed. usipihg q.lef 'y 334 n;ﬁ%,_eél al (76j

and the tip Jnsert (44 sin second materi aI ving a
| ower ne|t|wtt%e¥ratamseaqqq@ﬁ tife thai eutﬁrsﬁomrérpfalrt{%m- The

outer collar portion 20 has a circular inner flange 28
against which the head 24 of the inner portion 12 abuts.
The outer collar portion 20 also has a cylindrical skirt 30
which extends forwardly around but spaced from the outery,
surface 22 of the inner portion 12 to locate the nozzle 10~
in the mold (not shown). An integral electrical heating
element 32 extends in a spiral groove 34 extending around
the outer surface 22 of the inner portion 12 of the nozzle
10. The heating element 32 has terminal portions 36 which
in this embodiment extends outwardly . through holes 38
through a terminal locating and sealing key 40 received in
a slot 42 in the outer collar portion 20 of the nozzle 10.
The nozzle 10 also has a tip insert 44 brazed
into a seat 46 at the front end 16 of the inner portion 12
of the nozzle 10. The tip inserts 44 are made according to '~



2. . Injection nolding apparatus as clained in claiml1l Gherein the tip

insert (44j is brazed to the front end(16j of the inner.portiOﬂgagéf.Rzons

I njection nol ding apparatus as clained in claim2 wherein the S an
el ectrical heating elenment (32j. 4. Injection nolding apparatus as clai ned
inclaiml ~rhe~-ein the heating elenent (32) is integrally brazed into a
spi xal groove (34] extending around the outer surface (22 of the inner
portion (12y. 5. Injection nolding apparatus as claimed in claim4 where
the electrical heater is brazed using a first material (76) and the tip
insert (44) is brazed using a second material (82) and having a | ower

mel ting tenperature than the said firsg material (76j. 6. Injection nolding
apparatus as clainmed in claim2 wherein the tip~insert (44] has at | east

one taper edhiEORnHodAner of 7thbNiA¢EheDoADbLE RY W@Snﬁfez‘i'a@ med in
claim6 Wer ehn the at | east on tapeﬁﬁd front tl&_p jP gxtends di.agonal | y
5par BPh

out vvard Spghaps @ angsten g3y 2 bilen 120 #5 38%hg a
nozzl e 18ne Welp gpdrevien (5B2with aa iemeicqior oudler( 4@yfdewi v a nelt

bore (19 BELSULRG LUREELDIOSD-aPA Pocp! Ly 88T RRA g TRl of ool |y

bonded to ort mat er ar act erized
by (a) a t#p aihsermat{ fljtapardd medtchoty %m@@rﬂ@nghﬁomlxpcﬁr@non (12)

using a segead z@&eurﬁi HZéhrw&ﬁetﬂetPsafesgﬁélaﬁt T %Ind( {4k 33 a | over

melting tenperature t first materja . njectlon | di ng
appar at us BETERQPNEQ i n I‘é’r I PR n tthetlthd I%ﬁb‘rﬁ)ﬂq theowedtd the tip

insert (44pogee sor fﬂﬁﬂ)dqhtﬂ@el ﬁ&ﬁhﬁ@éi—tom(ﬂ@k alGeahjRiAttion #@l di ng
appar at us i{ cl ai.med |n‘_§\a im9 erel g tﬁg se&gnq(hr%ate |%l (82) has a
| over nel t PAEIPERD &I ENS nGANERR! 1 PRt RBYE: LA N&&t i on
nmol di ng apper&tion av2 claf nthe nnokalen Aonhandi nat Mrdngat portﬁoran e®l ectri cal

heat 119 el SRahatdg) ui donkAhGCbiRNa 8! Ehneh PBRLAL USoRbest AR o ol al m

11 wherein i Ng I'Nt €gr a razed 1h-a ral groove
(34] exten@Rng afhendeaie pRRrosutd a0k ECh2) E)prth!esmrmeﬁ‘lpéntii d&hre( 3. 2j

13. A net hﬁqteﬁlnakgagtausl Rite ¢hieO? rBREdbAL ﬂ@zéfetﬁéoinﬂht fgbc?cdl%t er (32
corrpr| Si ng maki n% an I n Ol’tl on ext endi ng

t her et hr ouéﬁ nad n@F&PE altloy tﬂdﬁd?ﬂé°ﬁl’i‘?’btl ‘ﬂge?lﬂe {H‘Zﬁe'ﬁ}%é‘rﬁr ont
end( 16j Ofcyh&ndﬁmealportlG%w@b%}, in other embodiments of the

invention they can have other suitable matching shapes.

The integral heated nozzle 10 also has a locating
and sealing ring stopper sleeve 62 integrally mounted
around the cylindrical outer surface 22 of the inner
portion 12. This allows a ribbed locating and sealing ring
64 to be removably mounted to abut against a forwardly
facing outer shoulder 66 extending around the locating and *
sealing ring stopper sleeve 62.

Reference will now also be made to Fiqures 3 -~ 6
to describe a method of making the integral heated
injection molding nozzle 10 according to one ewmbodiment of
the invention. Firstly, the components of the integral
heated nozzle 10 are made as shown in Figure 3. The inner
portion 12 of the nozzle 10 is made of a suitable material
such as H13 tool steel to have the generally cylindrical
outer surface 22 with the spiral groove 34 in it_and the
outwardly extendlng head 24 at its rear end 14. The lnner
portion 12 is made by conventlonal machining or by metal



. 14. A nmethod of nmaking an injection nolding nozzle (10j as clainmed in claim
* 13 including brazing the tip insert (44) to the front end (16j Joﬁ E’%Im
portion (12j. 1 G APR 20U3 15 15. A nethod of making an injectTo I
nuzzle (10j as clained in claim14 wherein the brazing is carried out at a
relatively low tenperature. 16. A nethod of nmaking an injection nolding
nozzle (10j as clainmed in claim14 wherein the tip insert (44) has at |east
one tapered front tip (54)j. 17. A nethod of making an injection nolding
nozzle (10j as clained in claim16 wherein the at | east one tapered front
tip (54 extends diagonally outward. 18. A nethod of nmaking an injection
mol di ng nozzle (10j with a heater (32j 7and a nelt bore (18] extending
t her et hrough conprising. netal lurgically bondi ng an inner portion:.(12] and a
t

col I ar por iGN tBYELRG - at THet oR&er: &ddAat o H1eRark st iBde by t he
steps of ; nwital | thei cihngr b@ndnge a4 i ghichertitsA4arownd hehker oivinend ( 16]

of the inner._porti (12 ,~at second tenper o] than the first
t enper at ur é’.oxillvgl.o"Aol%et%%% hoq‘s rékel ﬁ;éogn 4}2nj@§&v ﬁgghﬁo%dﬁgl%gzo eem('l?)j as
cl ai ned i n thlexiehhrigmc| uBhagobteri wglilhag ipardiopor2d oks (Spilaxky | ar

portion (2Qjacnd gyl pcbflgé?{:iéf}ﬁ tnfmﬁﬁb\g.rng 208y Ayretfaed)of j ARkiOEoRN

I njection nol ding nozz 10) as clained i'n claim?20 wherein the second

t enper at ur Q1A ingett RarsdHakle spatarin as¥Fk. as H33apRadoostael .

stainless steel or a beryllium nickel alloy.

In this embodiment, the locating and sealing ring
stopper sleeve 62 is made similarly of a suitable material
such as H13 tool steel. It is made with the forwardly
facing outer shoulder 66 and a cylindrical inner surface 68
which fits over the cylindrical outer surface 22 of the
inner portion 12. The terminal locating and sealing key 40
having the holes 38 through it and a pin portion 70
extending inwardly therefrom is made similarly of a
suitable material such as H13 tool steel to fit in the slot
42 in the outer collar portion 20. The heating element 32
is made in a conventional manner with insulative compacted
magnesiur oxide powder extending around a central
resistance wire in an outer stainless steel casing 72.

As best seen in .Figure 6, the tip insert 44 is
made by machining it of a suitable material such as a-
tungsten carbide alloy. In this embodiment, it is made to
have a rear portion 48 and a single tip portion 50 with a
conical outer surface 52 extending centrally forward to a
tip S4. It is made with a tapered melt bore 56 having a
central rear portion $8 and a front portion 60 extending
diagonally outward froﬁ the rear portion 58 to the outer
conical surface 52.

Next, the electrical heating element 32 is wound
in the spiral groove 34 in the outer surface 22 of the
inner portion 12. The inner portion 12 is then inserted

+- through the-outer collar portion 20 with the head 24 ‘of the ;



21. A nmethod of neking an integral heated injection nolding nozzle (10
 conprising the steps of; (aj making an el ongated inner port|0n1( 2¢¥ ﬂga
a rear end (14j, a front end (16j, a nelt bore (18] extending therethrou
fromthe rear end (14 to the front end (16j, and a general cylindrical
outer surface (22j, (bj making an outer collar portion (20] to fit around
the inner portion (12 adjacent the rear end (14] of the inner portion
(12j, the outer collar portion {20] having a radial opening (42]

t heret hraugh, (ej winding an electrical heating elenent (32 around the
outer surface (22 of the inner portion (12j, nouati.ng the outer collar
portion (20j in place around the ?n_ neft portion. (3. 2] mnth at | east, one

I 3 | di
through ¢ REPPRET BT EheRi 1 P ER R Gt TTe Wi S eatrhr Thafe la Y and
cl osi ng i n28hef rité adutope woldaf4ppraroudPd @nd ghel texninnk pdrtiors portion
(30] 66l oAPRLY 'tgléhtt?iri neiEmQBézii‘%){@etrﬁf il o(xZ%hP&‘.(#lﬂgtt?‘e R gdet er m ned

mel ti ng te erature I nner portion e surroundi ng

outer col | 4¢ pdrtithe (uker afallay pRE&EPEI 130 br az'll’t}f‘g tRAsatihRgr Ak tion

]gl 2y and tBea®ihgr rinyl 8fo ﬁl:ﬂ@e&r%ojlszt egehbent &y ilﬁﬁiﬂ?gzﬁélei][ﬂdé% ab _
urnace to_a erature abqve t mel ti te eratureo irst brazing

zaateri al ?95}‘1 aract $ t'z?écg( e'dt e Qggﬁ Jac?‘ﬁ t?Fh%#ﬁ’ (46

ext endi ng asoufdthee inakt borel{;d&,z at The ttwcmrttemndu(]l@ouﬁldrme Janer

ort i on (18k Qg "R f07gh ep Libnd 1387 L9 PhddRddSEhold] chiel T the

mat chi ng seat ron e I'nnér portion (1 ©of the
nozzl e (10helele3Bi @ndnddvet t(ezmglnh&vﬂngaalneaanén58(i$ipg key6 MPRQOOS 17 a

rear po”'ﬁﬂfé%ﬁl 16&59@9&89?09&"%%&?%&{“[S&eitrﬁﬁ{ DY 5!{21%(:1‘?]:[ east one

tip portio exten om the rear portion a melt

bore (56j ék?énﬁ?n’g“f@%’dﬁpy Fﬁé%‘é’f MBUGIPT ROn¥ikh F%rpgha)qxamjon t he rear
Fﬁrt! on (48k Pebﬁﬁ(lgﬁdelhoafhblémlf hen sitgaé izﬁ@rt 3 ﬁ&iﬁﬁ thmt erfbr( t1;31 ofh
e inner portion e nozz e or e rou
Y e S T
portion (12p dfiguee nézzlae cﬁ@xﬁ}ity (OF atppfyrstg aoaéuohdvbrztmaag.myat erial
(82] V‘hereméﬁ' rihP hagﬁgg 34%1%%1&“%?153@? hav éPQt&x.lél aHEht g ozzle

(10] joire, esecon azing materia a predetermned nelting
t enper at ur@l@ﬁﬁét ahloyl pogwdesmetb tisaponredndnee n"g}“t eﬁﬁ?éi‘%lt"tﬁr defwaeme fjrst

brazing neggéi eym?]@hcamdo(lthrl Q&?ﬁéé‘é'i’z bb@z'tﬂe iRfet PorRSnt 144 in
pl ace in the | prtlon 125 Og heat i themto a tenperature _above the
e&Bf 9?&

nel ting teﬂ‘b‘ér Bt i Brer| BPFEROPG3P - arft BRADIS he
mel ting teﬁpetaéumrgi: tbadact e newd ingy nedtendiall Eich a22.a AdKdlod of

maki ng an | ral d|n td an_npol din zIe( j cIa.lrredlncIalm
21 wher ei n° g{' g ??f' a‘?l% fﬁ‘é&% ﬁé L‘ﬁ aggu st ]I' fa%

at nospher eppnt donaguad ucqa’c etiS0jocA3ingA arst mlmiq mMmgsmpperrt egr al

heat ed inj gféégg(ggl di ng nozzle (10j as clainmed in claim 22 including

maki ng the seat around the nelt bore (18] at the front end (16§ of the
i nner portion of the Huezl assghbhedi capmpoaentso atki n§hehe rlaadesorti on

(12] of theashR1iPseht nhtdhesy! iRES1 SakabQuhl FubRaddl BoCKki RULCElL Seat

(46J. Figure 5. As the vacuum furnace 80 is gradually heated to
a first temperature of approximately 1950° F. which is
above the meltlng point of the first nickel alloy brazxng
material powder ‘76 and paste 79, it is evacuated to a
relatively high vacuum to remove substanﬁially all of the
oxygen. The vacuum is then reduced by partially
backfilling the vacuum furnace 80 with an inert gas such as
hrgon or nitrogen to avoid spdttering. This melts the

.+ First nickel alloy brazing powder 76 which flows by



16 APR 2003 18 24_ A nethod of mmking an integral heated injection nolding

"nozzle (10j as clained in claim23 including tuaking the cyli r|‘]'d§| @Rsma
(46] around the nelt bore (18] at the front end (16] of the inn€r”port

(12 of the nozzle (10j by machining. 25. A nethod of meking an integral
heated injection nolding nozzle (10] as clained in claim24 further

I ncluding the steps of: (jj making a locating and sealing ring stopper

sl eeve (62] having a cylindrical inner surface (68] and a forwardly facing
outer shoul der (66j , the inner surface (68] being nade to fit over the
front end (16 of the inner portion (12 of the nozzle (10j, and (K]
mounting the |l ocating and sealing ring?stopper sleeve (62j on the inner

portion (16j of the nozzle (10j with the seallkb‘g‘arjn st opper sl eeve (62]
adj acent tﬁépﬁlbﬁFYeﬁﬁt&%J “BY’anilyl?lh%‘l‘g phe | %ﬁg e AdzZe {10j

bef ore st elah(e%p_nﬁﬁl?r@h)’mﬁéﬁnq( ahdi 81egrisddwediy ahes 1bher|p'mﬁthld’ig 12nd
sealing rin per, sleev un he n .of the
nozzl e (1OJ gdZ%RQ Fﬁ SOE%S éoﬁél d2(Sn’te Jr:tgllg%eat%l;eﬁtfjitgqnjéehc lr]f mol di ng
nozzl e (10pigket| @alimy i braig apastahé'ﬁelwhmlbsfhgwsnbyhe:amdﬂalryopem ng

(42] throu Bt&?ﬁ WegbefOkhar 1&%&@:' P%r@U}F%O‘é?.Q e altoéa‘%%b g term nal

portlon(3 e electrical heat enent npri ses “maki ng the

n
outer . coFPalipgr¥ies Sbyrex sheeNe gacﬁ%llrﬁﬁ@maﬂé!(( hypze Hdram gldugh bei ng
a sl ot (42toz8ﬁhéﬂsertﬂr&1ld3} Qe dt&%él’éhéx‘whl@et@ﬁm nah koGalitialand

| k 38 Ih t ht th t
Poost one Yarfrhatodhdts i nesrLiRERLERL f it theadlenel SigyLE ' OF o

| east one
(ej t 6 BPRz2003 mhteritdgr7a |hetwesste stlidwe wnim nah ttacat iprgovddésseal i ng

key (40] |Qm§gogealgéaf_4g}(_i%ggas ) eq)d t?xf maki ng an integral heated

i njection nordrng nozz Aied 11°¢lai m 26 wherein the first
brazing material (76pftera cmw)taeig,al It(blje dstegrabt ho@zblesraldmgaam i nt egral

heat ed i nj @@ﬁboadn?wwhaoaé@uﬁ 1ﬂhrﬁ§c&|@d %Ian i) Ilrns%ltwar%n the
second brazing materi al n{ﬂl s a silver alloy. d of naking an

i nt egr al h@ﬁ’t‘@ﬁeﬁiniﬁc?iﬁﬁe R ngthosere papfion "cq_a’rrhéa“-’i r'Pq@ICQllRHZB
i ncl udi ng sektnget &t the freet terid4j6 @f &hkuifgRéenperivida Aldrfoyhe

nozzle 10. A second conductive brazing material 82 such as
a silver alloy having a suitable melting temperature
substantially below- the melting temperature of the first
brazing material 76 is then applied around the tip insert
44 and the nozzles 10 are again loaded in batches into the
vacuum furnace 80. In other embodiments, copper or brass
type alloys having a melting temperature substantially
below the melting temperature of the first nickel alloy:.
brazing material 70 can be used. The vacuum furnace 80 is
then gradually heated to a second temperature of
approximately 850°F which is above the melting temperature
of the second silver alloy brazing material 82 but below
the melting point of the first conductive brazing material
76. As the vacuum furnace 80 is gradually heated it is
again evacuated to a relatively high vacuum to remove
substan;:ially all of the oxygen. The vacuum 1is then
reduced by partially backfilling the vacuum furnace 80 with
an inert gas such as argon or_nitrogen to avoid sputtering.
.This- melts the second-silver-.alloy brazing material 82



30. A nethod of nmaking an integral heated injection nolding nozzl e {| 0=
claimed in claim21 wherein step (gj conprises nmaking the ti p |-£ Zﬁé
with one tip portion (50] having a conical outer surface (52] extendl ng
centrally forward fromthe rear portion ( 48 ) ( with the nelt bare ( 56 )
ext endi ng therethrough having a central rear portion (58 and a front
portion (60j] extending diagonally outward fromthe central rear portion
(58] to the conical outer surface (52j. 31. A nmethod of making an integral
heated injection nolding nozzle {10j as clained in claim21 including

maki ng a bore between the tip insert (44y and the matching seat at the
front end (16; of the inner portion (1. 2% of the nozzle {10j and inserting
a Iocating 84 into said bore to accurately orienting the tip .insert
(44)~ rel ati b‘e‘c&o ’%"Hbs i AREYepRr ERBntER2ANGRT héxn g) &hey %)"'rfﬁ’ugfi B t he
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bondi ng natbrp@ung76]materlal 82 having a melting temperature

substantially below the melting temperature of the nickel
alloy first brazing material 76 allows the tip insert 44 to
be integrally brazed in place without melting the nickel
alloy first brazing material 76. Similarly, it allows the
tip insert 44 to be removed for replacement by again
heating the nozzle 10 to this same second temperature
without affecting the metallurgical bond between the other
components of the nozzle 10.

The integral heated injection molding nozzle 10
is then machined to give it the desired outer shape and
finish. :

In use, the integral heated injection molding
nozzle 10 is attached to a melt distribution manifold
mounted in a mold (not shown) and electrical power is
applied to the heating element 32 to heat it to a
predetermined operating temperature. Pressurized melt is
applied to the melt distribution manifold from a- molding



characterized by (dj a nozzle tip insert (44), including a nelt channel
© (56], said tip insert (44j being netallurgically bonded to sai"i PIQZ@%/
(10j using a second bonding material (82j, whereby the nelting tenperature
of the fixst bonding material (76] is higher than the nelting tenperature
of the second bonding material (82? to allow the renoval of the nozzle tip
i nsert (44] by heating the nozzle (10J to a tenperature | ower than the
melting tenperature of the first bonding material (76j. 36. A nethod of
manuf acturing an assenbling of an injection nolding nozzle (10) conprising
the steps of: (aj providing a nozzle body (10j having a nelt channel (18)
and an external groove (34), (bj providimng a collar (Z3G ~, (cj providing a
heati ng el enent (32) and wi nding the heating elenent (32 into said groove
(34j, and (dpashapket dnebushgwi)y axderydigiad teok| Rredegrmined dind deddcar  ( 32y

to the nozzl g Bedy ($HL MELPIf Porid rﬁ{rob,?i\zitna_ BBh€FA Bl nd1t6ivordarsaqher i zed
by (ej providing a nozzle tip insert é’-}lqej havi ng a meli) channel, (56] and
e

brazi nq the kB2zheaties megzle; 10handy e BelhsPAgeas8eddn s azi ng
material (82tipSahdegecandtdr 8zydige N@icds ishowhP2leddinmgtad d awrityelin ng
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decompressed to avoid stringing through the open gates.
The mold is then opened to eject the molded products.
After ejection, the mold is closed and the cycle is
repeated continuously with a cycle time dependent upon the
size of the cavities and type of material being molded.

Reference is now made to Figure 8 which shows
another embodiment of the method of making a integral
heated injection molding nozzle 10 having an integral tip
insert 44. In this embodiment, the tip insert 44 is made
with the tip portion 50 extending diagonally outward from
the rear portion 568 and the melt bore 56 extending
centrally therethrough. The remainder of the method is the
same and need not be repeated.

Reference is now made to Figure 9 which shows
another embodiment of the method of making an integral =
heated injection molding nozzle 10 having an integral tip
insert 44. 1In this embodiment, the tip insert 44 is made
with a pair of tip portions 50 extending diagonally outward
from the rear portion 48 and the melt bore 56 extending
centrally therethrough. As can be seen, the tip portions
50 are made with a shapé and size that allows the ribbed
locating and sealing ring 64 to fit over them.

Reference is now made to Figure 10 which shows a
further embodiment of the method of making an integral
heated inject-:ion molding nozzle 10 having an integral tip
insert 44. In this embodiment, the tip insert 44 is made
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each tip 50 very accurately aligned in the center of the
gate.
While the description of the method of making the
integral heated injection molding nozzle 10 has bheen given
with respect to preferred emhodiments, 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.
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melt bore (18) extending therethrough, characterized by

(a) a tip insert (44) metallurgically bonded to
the front end (16) of the inner portion (12), wherein the
heater (32) is an electrical heating element (32) which is
brazed using a first material (76) and the tip insert (44) is
brazed using a second material (82) having a lower melting
temperature than the said first material (76).

2. . Injection molding apparatus as claimed in claim 1
wherein the tip insert (44) is brazed to the front end(16) of
the inner portion (12),

3. Injection molding apparatus as claimed in claim 2
wherein the heater is an electrical heating element (32).

4. Injection molding apparatus as claimed in claim 1
wherein the heating element (32) is integrally brazed into a
spiral groove (34) extending around the outer surface (22) of
the inner portion (12). )

5. Injection molding apparatus as claimed in claim 4
where the electrical heater is brazed using a first material
(76) and the tip insert (44) 1is brazed using a second
material (82) and having a lower melting temperature than the

said first material (76).

6. Injection molding apparatus as claimed in claim 2
wherein the tip—insert (44) has at least one tapered front
tip (54).

7. Injection molding apparatus as claimed in claim 6
wherein the at least one tapered front tip (54) extends
diagonally outward.
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8. Injection molding apparatus comprising a nozzle
(10) with a heater (32), an imner portion (12) having a melt
bore (18) extending therethrough, and a collar portion (20)
metallurgically bonded to the inner portion (12) using a
first material (76),
characterized by

(a) a tip insert (44) metallurgically bonded to
the inner portion (12) using a second material (82), wherein
the second material (82) has a lower melting temperature than
the first material (76).

9. Injection molding apparatus as claimed in claim 8
wherein the collar portion (20) and the tip insert (44) are
brazed to the inner portion (12).

10. Injection molding apparatus as claimed in claim 9
wherein the second material (82) has a lower melting

temperature than the first material (76).

11. Injection molding apparatus as claimed in claim 9
wherein the heater is an electrical heating element (32).

12. Injection molding apparatus as claimed in claim 11
wherein the heating element (32) is integrally brazed in a
spiral groove (34) extending around the outer surface (22) of
the inner portion (12).

13. A method of making an injection molding nozzle (10)
with a. heater (32) comprising making an inner portion (12)
with a melt bore (18) extending therethrough and

=816 11:$10965& ()-Z ! DFf : $109%8&& () - Z. FS10%: ()-$, 10%&'() G 10M 10M

t 109&

metalurgically bonding a tip insert (44) to the front end’

(16) of the inner portion (12).

14. A method of making an injection molding nozzle (10)
as claimed in claim 13 including brazing the tip insert (44)
to the front end (16) of the inner portion (12).
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15. A method of making an injection molding nozzle (10)
as claimed in claim 14 wherein the brazing is carried out at

a relﬁtively low temperature.

16. A method of making an injection molding nozzle (10)
as claimed in claim 14 wherein the tip insert (44) has at

least one tapered front tip (54).

17. A method of making an injection molding nozzle (10)
as claimed in claim 16 wherein the at least one tapered front

tip (54) extends diagonally outward.

i8. A method of making an injection molding nozzle (10)
with a heater (32) and a melt bore (18) extending
therethrough comprising metallurgically bonding an inner
portion (12) and a collar portion (20) together at a first
tempe;ature,
characterized by
the steps of; )
metallurgically bonding a tip insert (44) to the
front end (16) of the inner portion (12) -at a second
temperature lower tﬁan the first temperature.

19. A method of making an injection molding nozzle (10)
as claimed in claim 18 including brazing the inner portion
(12), collar portion (20) and tip insert (44) together.

20. A method of making an injection molding nozzle (10)
as claimed in claim 20 wherein the second temperature is

lower than the first temperature.
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21. A method of making an integral heated injection
molding nozzle (10) comprising the steps of;

(a) making an elongated inner portion (12) having
a rear end (14), a front end (16}, a melt bore (18) extending
therethrough from the rear end (14) to the front end (16),
and a general cylindrical outer surface (22),

(b) making an outer collar portion (20) to Ffit
around the inner portion (12) adjacent the rear end (14) of
the inner portion (12), the outer collar portion (20) having
a radial opening (42) therethrough,

(c) winding an electrical heating element (32)
around the outer surface (22) of the inner portion (12),
mounting the outer collar portion (20) in place around the
inner portion‘(lz) with at least.one terminal portien (36) of
the heating element (32) extending outwardly through the
radial opening (42)through the outer collar portion (20), and
closing in the radial opening (42) around the at least one
terminal portion (30),

(d) applying a first brazing material (76) having
a predetermined melting temperature between the inner portion
(12) and the surrounding outer collar portion (20), and

(e) integrally brazing the inner portion (12) and
the outer collar portion (20) together by heating them in a
furnace to a temperature above the melting temperature of the
first brazing material (76),

P
=i

characteaerized by

the steps of;

(f) making a seat (46) extending around the melt
bore (18) at the front end (16) of the inner portion (12) of
the nozzle,

(9) inserting a tip insert (44) 'into the matching
seat (46) at the front end (16) of the inner portion (12) of
the nozzle (10), the tip insert (44) having a rear end (57),
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a rear portion (48) extending forwardly from the rear end
0(57), at least one tip portion (S0) extending forwardly from
the rear portion (48), and a melt bore (56) extending
forwardly therethrough from the rear end ( $7), the rear
portion (48) being made to fit in the seat (46) at the front
end (16) of the inner portion (12) of the nozzle (10) with
the melt bore (18) through the tip insert (44) extending from
the melt bore (18)through the inner portion (12) of the
nozzle (10),

(h) applying a second brazing material (82) where
the tip insert (44) and the inner portion (12) of the nozzle
(10) Jjoin, the second brazing material (82) having a
predetermined melting temperature substantially 1lower than
the melting temperature of the first brazing material (76),
and

(1) integrally brazing the tip insert (44) in
place in the inner portion (12) by heating them to a
temperature above the melting temperature of the second
brazing material (82) and below the melting temperature of
the first brazingn material (76).

22. A method of making an integral heated injection
molding nozzle (10) as claimed in claim 21 wherein step (i)
comprises heating in a substantially oxygen free atmosphere

in a vacuum furnace (80). -,

23. A method. of making an integral heated injection
molding nozzle (10) as claimed in claim 22 including making
the seat (46) around the melt bore (18) at the front end (16)
of the inner portion of the nozzle cylindrical and also
making the rear portion (12) of the tip insert (44)
cylindrical to fit in said cylindrical seat (46).
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24. A method of making an integral heated injection
molding nozzle (10) as claimed in claim 23 including making
the cylindrical seat (46) around the melt bore (18) at the
front end (16) of the inner portion (12) of the nozzle (10)
by machining. :

25. A method of making an integral heated injection
molding nozzle (10) as claimed in claim 24 further including
the steps of:

(j) meking a locating and sealing ring stopper
sleeve (62) having a cylindrical inner surface (68) and a
forwardly facing outer shoulder (66), the inner surface (68)
being made to fit over the front end (16) of the inner
portion (12) of the nozzle (10), and

(k) mounting the locating and sealing ring
stopper sleeve (62) on the inner portion (16) of the nozzle
(10) with the sealing ring stopper sleeve (62) adjacent the
front end (16) of the inner portion (12) of the nozzle (10)
before step (e). whereby step (e) integrally brazes the
locating and sealing ring stopper sleeve (62) around the
inner portion (16) of the nozzle (10).

26. A method of making an integral heated injection
molding nozzle (10) as claiwmed in claim 25 wherein closing in
the radial opening (42) through the outer collar portion (20)-
around the at least one terminal portion . (36) of the
electrical heating.element (32) comprises making the outer
. collar portion (20) with the radial opening (42) therethrough
being a slot (42) and inserting into said slot (42) a
terminal locating and sealing key (40) with at least one hole
(38) therethrough to receive the at 1least one terminal
portion (36) therethrough bhefore step (d), whereby step (e)
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integrally brazes the terminal locating and sealing key (40)
in said slot (42).

27. A method of making an integral heated injection
molding nozzle (10) as claimed in claim 26 wherein the first
brazing material (76) is a nickel alloy.

28. A method of making an integral heated injection
molding nozzle (10) as claimed in claim 27 wherein the second
brazing material (82) is a silver alloy.

29. A method of making an integral heated injection
molding nozzle (10) as claimed in claim 28 including making
the tip insert (44) of a tungsten carbide alloy.

30. A method of making an integral heated injection
wolding nozzle (10} as claimed in claim 21 wherein step (g)
comprises making the tip insert (44) with one tip portion
(50) having a conical outer surface (52) extending centrally
forward from the rear portion (48), with the melt bore (56)
extending therethrough having a central rear portion (58) and
a front portion (60) extending diagonally outward from the
central rear portion (58) to the conical outer surface (52).

~

31 A wethod of wmaking an integral heated injectio:i?‘
molding nozzle (10) as claimed in claim 21 including making a
bore between the tip insert (44) and the matching seat at the
front end (16) of the inner portion (12) of the nozzle (10)
and inserting a 1locating pin (84) into said bore to
accurately orienting the tip insert (44) relative to the
inner portion (12) of the nozzle (10) to allow the tip
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32. A method of making an in-tegral heated injection
molding nozzle (10) as claimed in claim 31 wherein step (g)
comprises making the tip insert (44) with one tip portion
(50) having a conical outer surface (52) extending diagonally
outward from the rear portion (48), with the melt bore (S6)
extending centrally therethrough. S

33. A method of making an integral heated injection
molding nozzle (10) as claimed in claim 31 wherein step (h)
comprises making the tip insert (44) with a pair of tip
portions (S0) having conical outer surfaces (57) extending
diagonally outward from the rear portion (48), with the melt
bore (56) extending centrally therethrough.

34, A method of making an integral heated injection
molding nozzle (10) as claimed in claim 31 wherein step (h)
comprises making the tip insert (44) with four tip portions
(50) having conical outer surfaces (52) extending diagonally
outward from the rear portion (48), with the melt bore (56)
extending centrally therethrough.

35. An injection molding nozzle (10) comprising:
- (a) - a nozzle body (10) having a melt channel (18)
and an external groove (34).
(b) an outer collar (20) metallurgically bonded
to said nozzle body (10) using a first bonding material (76)
and
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(c) a heater (32) located in said groove (34)
metallurgically bonded to said nozzle body (10) using said
first bonding material (76),
characterized by

(d) a nozzle tip insert (44), inciuding a melt
channel (56), said tip insert (44) being metallurgically
bonded to said nozzle body (10) using a second bonding
material (82), whereby the melting temperature of the first
bonding material (76) is higher than the melting temperature
of the second bonding material (82) to allow the removal of
the nozzle tip insert (44) by heating the nozzle (10) to a
temperature lower than the melting temperature of the first
bonding material (76).

36. A method of manufacturing an assewbling of an
injection molding nozzle (10) comprising the steps of:

(a) providing a nozzle body (:I:O) having a melt
channel (18) and an external groove (34),

(b) providing a collar (20),

(c) providing a heating element (32) and winding
the heating element (32) into said groove (34), and

(d) simultaneously brazing said collar (20) and
said heater (32) to the nozzle body (10) using a first
brazing material (76),
characterized by

(e) providing a nozzle tip insert (44) having a
melt channel (56) and brazing the nozzle tip (44) to the
nozzle body (10) using a second brazing material (82), said
second brazing material (82) having a lower melting
temperature than the first brazing material (76).



