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heating cylinder 11, a screw 12 is disposed rotatably and in an
advanci ngly-retreatively novabl e manner. 02 0CT 2002

BACKGROUND OF THE INVENTION
Field of the invention:

The present invention relates to a back-flow prevention
apparatus.

Description of the Related Art:

Conventionally, an injection molding maéhine has an injection
unit. The injection unit has a heating cylinder in which a screw is
disposed rotatably and in an advancingly-retreatively movable manner.,
Drive means rotates and advances or retreats the screw. In a metering
step, the screw 1s retreated while being rotated in a regular
direction, so that resin drops from a hopper and 1s melted and stored
in a space located ahead of a screw head. In an injection step, the
screw ls advanced so as to inject the resin melt into a mold from an
injection nozzle.

FIG. 1 shows a longitudinal sectional view of a main portion of
a conventional injection unit.

In FIG. 1, reference numeral 11 denotes a heating cylinder. The
heating cylinder 11 has an injection nozzle 13 at its front end (left-
hand end in FIG., 1). In the heating cylinder 11, a screw 12 is

disposed rotatably and in an advancingly-retreatively movable manner.



2 Unillustrated drive nmeans rotates and advances or retreats the screw 12.
The screw 12 extends rearward (to the right in FIG 1) within the heating
cylinder 11. The screw 12 is connected at its rear end to the drive neans
and has a screw head 14 at its froth end. A spiral f |ight 150hqnﬁommpd on
the surface of a netering portion 18 tc2thereby forma groove 16 al ong the
flight 15. In the thus-configured injection unit, in a nmetering step, the
drive nmeans is activated so as to retreat (nove to the right in FIG 1} the
screw 12 while éotating,the screw, 12 i rg ul ar direction. esinegﬁl&ets
nd
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14 in the_,injection step,,a back-flow, prevention apparatus is di sposed.
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located ahead of the screw head 14 in the injection step, a back-flow
prevention apparatus is disposed.

Specifically, the screw head 14 has a conical head body portion
21 formed at its front section and a small-diameter portion 19 formed at
its rear section. An annular back-flow prevention ring 20 i1s disposed

around the circumference of the small-diameter portion 19, thereby



4 stored in the space |ocated ahead of the screw head 14 Also, since
through advancenent of the screw 12 the fl ow back prevention ring 20 is
nmoved rearward with respect to the screw 12 to thereby effect $ealihg));
sealing timng varies depending on the state of kneadi ng and di spersion of
resin, resin viscosity, resin tenperatuge, and acceleration to a
predeterm ned speed of the .screw 12 at“the tine of starting the injection
step. Accordingly, the quantity of back-f law resin varies. Thus, there is
devi sed a _back-f |ow prevention apparatus which prevents resin novenent
associ at ede 8 GcKEHAR KPATTRBPHRY AL T OPE TUREN MNRGSTRH EHABELR AP EdaIGng?
FIG 2 shows a |ongitudinal sectional view of a main portion, of anoth 'iq
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movabl e nhAfer § &4 AP mag%wﬁ%cp%é&ppnéficw%o@ﬁt e SeRew B i35 Cates
a netering portion 33 and a _screw head 34 di posec{@f&( I‘%Ee tirf% eng_of t.he
met eri ng POREaGn 083seRarater fron | fhgnteas i Lér Fed T hePS HTEHER 671 tTHES
nmet eri ng Eortion 33 to thereby forma groove 36 along the flight 35. An
internal - tfread portion 42 is fornmed at the front end deft-hand end in FIG

2) of the neteri ng portion_33. The screw head 34 incl udes a conical %i o]
portion 3'7 fornefCa®ritasiYonitehe &84T HI IHRP bt hdhe S 88 f'or réd
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contained in the metering portion 18 is moved forward into the space

located ahead of the screw head 14, causing variation in resin quantity



In the thus-configured back-flow prevention apparatus of an injection unit,
in a netering step, when the screw 32 is retreated while being rotated in a
regular direction, the screw head 34 is rotated in the sane direction as is
the screw 32. Accordingly, the seal ring portion 39 and the pin 5824 200
rotated in the same direction as is the,screw 32. However, the back-fl ow
prevention ring 43 remains stationary d%til the pin 51 abuts end wal |l s of

t he engagenent grooves 52. Wien the pin 51 abuts the end walls of the
engagenent grooves, 52, the back-f |ow prevention ring 43 is in the

conmuni cat ¥ Bitoposi HitosPakR rcebRthalieas: Phnthes sekeunIgashéd bet ween the first
resi n passageways_45 and the secaond resin passageways 46. Subsequently, the
back-f| ow preventidh rigesshraughrdvaacerertheisihe o fettlicofhast 1Rk
screw 32. Accordingly, as the screw 32 is retreated ile being rotated in
the regul RrERHEEN 6%’?& iF @OHED RRRFYaT % Hé%Hef%?rl?%,?v& 6r pp%ng%ewnﬁ\;ego

forward through the first_and second resin passageways 45 and 46 and is

t hus st or &efh Yaeg%ées%%%”t%dsﬁﬁg%@ SRR VEE %@\gv 4&%’5‘8%@8 Wiehenelardt 8f i ng
step is conpl et ed ag bove, ,suck-back is to, be K ~zacr~t 7, erAforn%g.
Bef or e sulREHHOR REY ek RSrRdan Pheescfew 82l i56Pat B iGPSdlr EFBRY@ TUre,
direction by a predeterm ned angle not snaller than the angle( As a result,
the screvPHeRFCe4eratif dPed PrREIHEradned dfhest PoNTER F& hd skt dpesdime

Accordingly, .the seal rin ortion 39 and the pin 51 are rotated in the
same di r o8t | HATEEE Shendn de @anasteny 9%‘?{‘41%“@2%5&!8 qwamﬁﬂpi'ryevgnk)?%fﬁpﬂg
43 remains statiopary until the pin 51 abuts the other end walls of the
engagenent®YrodPESB2. Wien the pin 51 abuts the other end walls of the

engagenent groov 52, the hack-f|ow preventjon ring 43 is in the .shuytoff.
posi tion where tﬁguﬁ’orﬁﬁ‘r’rﬁecéﬁi@)%V’o’i?\l&\éeﬁa‘%"eﬂﬁwr sreverliphabragRsy Y48t and
the second resin passageways 46 is broken. Subsequently, the back-f [ow
b event | ORF PS5 T STy Gt T et T B Ao eroh-bak S armkogatn
Next suck: pack i.s pefforned so.as to reduce resin pressure within the space
| ocat ed ahd%d*&f OF He TEEFLNOR 78418 t hereby preventing the resin stored in

the space fromogzing, through.the tip of an unillustrated injection nozzle.
A i et e evBriwRe o S dpB il Sfodaal FialhR e oG hedtidh Bhe
met eri ng %gr ion 33 does not, nove forward, thus preventing variation in

resin quatiqt FSEOrEd G &NdPAEN Yehlred ahead of the screw head 34 In
Stored i n the spabh 1 Heaied TGP CHERGA o kg hre & orged FBFT g
o &1 on, O T SeamRa EheY o barwaar Aty Y S PR R nel® e thne
second 1 eshNPARSAIRARYS, 0.0 D PLOKERse LS dpbeabbl 45 A58h0s o) Uidringt e
portion 33 and a screw head 34 disposed at the tip end of the metering
portion 33. A spiral flight 35 is formed on the surface of the
metering portion 33 to thereby form a groove 36 along the flight 35.
An internal-thread portion 42 is formed at the front end (left-hand end
in FIG. 2) of the metering portion 33.
The screw head 34 includes a conical tip pertion 37 formed at
its front end, a cylindrical body portion 38 formed at its central

section, a seal ring portion 39 formed at its rear section and in the

form of a flange integral to the body portion 38, and an external-



screw head 34 can be prevented fromflow ng 1"earward. Thus, the quantity
of resin to be injected remains constant, thereby preventing nol ded
products from suffer”ing shoat shot, burrs, or like defects. In the

t hus- conffi gured back-f | ow prevention apparatus, when the badkZ £(bas?
prevention r*ing 43 is in the comruni cation position, comrunication is

est abl i shed between the first resin passageways 45 and the secand resin
passageways z16; and when the back-flaw prevention ring 43 is in the
shutof f position, the communication between the passageways 45 and z1.6 is
broken. |Bhegateordipnoperigrugd aédt ithereameni catlhsabehutofgw-fangegesantt he
second resin passageways 46 nust be adequately positioned in a .

ci r cunf erlesftviegh dhe eottieshalr trasds pertiar Yhand | ey lpberpploddsagd iwys las.
This positioning can be easily attained through integral formation of the
seal ringtporticoacBevw iaad BheChodie péreldyn Bdasghadt he oldgh medeyiieg eortion
sel ection of position of a hole forned in the body portion 38 for receiving
the pin 533 HOoWesleresthebassesgrals 6r aed iforned treuglediner parl pdngimrtion
with the body portion 38 involves a drawback that in the case of breakage
of the sed? hatwgepokle dirosy, entel ann iofethe rrartiead334andidthepreremrsc dace
resulting in higher cost. SUMVARY OF THE | NVENTI ON An obj ect of the present
i nvent i onof stheoPasrian Heabbdwdventibned shsprerfrantiphePeorivienti onal
back-fl ow preventi on apparatus and to provide a back-f | ow prevention
appar at us capabl &0 cnprleyehshid toesprevRIdREnt 1R doc Lat @tERAser atruwchibR
and reduci ng cast. Ov U~1 111'L 9 To achieve the above object, a,
back- f | owF HIRVERPERSE SPpEiatipsyapeyidinglt ahenpk edisntrepn &kt PENthodRBses
a screw which includes a Uetering portion and a screw.head; a seal ring .
whi ch is Fénbvabl yhdi Ppegsniby af rearipaiantes towithetle r eip Hefrdgnal whhen
has a first resin passageway forned therein; a back-flow prevention rin

whi ch is BigpbgEdisnrastageirypdrri oneePNE neesht BASIFEE8YRNS st RS ﬁﬁﬁﬁ@g as
to be rotatable with respect to the seal ring and which has a second resin
passagewayfBighe §1e Rac-A lowmrayenyéonesiig #gr bafgieser thelirant aed fgcenel
screw in a regular, or reverse direction. Between the screw head and the
seal ring'Rhere'd &i2dFosBA FPRELCHOSIAGOMINGReaRERT 67 Post th dHierdd tyhet
seal ring at a predeterm ned position with respect to the screw head,

Bet ween t helSERRy Head lak@stiitdobgek- £ Pol Bl evenf 1 RPFShg1reted iteedpPepdsed
second positipni%g means for establishing communi cati on between the first
resin pasBagelly &ndtt e EEESRITLREH nP #ay2anth TRE seFaW % dfotheed
in the regul ar direction,,for,bregking t he comruni cati on between the first
resin pas3agenayPaRgey el KacgHder ddi ntHaydagehay Terth ¥ 0Scrhty fackdiared
in the reverse direction, and for_positioning the back-flow prevention ring
with respBef8 t'o tRe R rRARHEALY ¢h o &@F@r?%fgt%qqeﬁl%hh@?? ORGP HodhE | s
activated to rotate the sgcrew in the regular djirectjon, ¢o ni.cation i s
est abl i sh&t?betiRBeRCT HeM | 95tar?de§ﬁonp5%‘§%ﬁb§\ﬂﬁy flRY eiRpoid fBLT roming
bassagema% Accordi ngly, rgﬁin contained in the netering portion noves
forward thfo FRESY P88 dMd second resin passageways and is then stored
in a space Iocatzd ahead of the screm%?ead. 10, Wen_th neterinngte? is
conpl eted, the séF8wW EeBREEAY RFIONCEhe” rhver SEGH rdt & HRoNs SPEnReY °
second po%ﬁéIégyknghg?%ﬂ%vgggfgg gfﬁ% U3 at positions corresponding to the pin

51, so that both ends of the pin 51 engage the grooves 52. Each of the
engagement grooves 52 is formed over a predetermined circumferential
angle . As both ends of the pin 51 move along the engagement grooves
52, the screw head 34 and the back-flow prevention ring 43 rotate

relative to each other by the angle @. The first resin passageways U5



communi cation between the first and second passageways. Accordingly, the

. Subsequent suck-back effected by letreat of the screw does not cause resin
contained in the nmetering portion to nove f onward. Thus, there &b T 02
prevented variation in resin quantity stored in the space | ocated ahead of
the screw head. As a result, the quantity of resin to be injected renains
constant, thereby preventing nolded products fromsuffering short shot,
burrs, or like defects. In the subsequent injection step, when the screwis
advanced the resin stored in the spa | oc ted head of the screw head is
urged to and| Y P@ﬁ?‘i}\;r“d’ﬂpto%@éﬁegew@f%@g 8&@ fschmﬁlb%texﬁéﬁtl?%agﬁﬂ?gyﬁ S
in the shutoff positi t.he_co ion pbetween the first resin

passagewdy ahd HHEUS el Tﬁi P@ BroRERVAYS 8 PRstla anghed

resin stare he space | ocated ahead of t sc ad can be prevented
fromfl ow ngcwﬁwg#a, Fhide ﬁﬁ@%dﬁﬁg 8y ‘P%é@lﬁ %5 f§€ “i Ay &8 d R efHiths
constant, ,thereb revent.i no ded cts fromsuffering short,B shot
burrs, oftd K8 Hé‘f’&:ﬁt% L"ef]tﬁ'f‘qu%-l’f Ostice Ct%r"segb erFHg8 dhd "tsl% m§§r%\]l\ﬂl’1%ré(f can
be forned as separate elenents, in the ease of damage to the sg rin

only t he COREPNLE RploRayP A5 tlep| Yhere e H instnsealin op%‘%iﬂ%élytsh defd r

screw head. Thus the cost of the bpack-flow prevention apparatus can be

reduced. SRS RS e 253 RGLARYS t he 8diew Hé&t} gayhpe toe it esdib ligh 2 o

C T 2002 11 materials. This t~educes |lim¢tations on selection of materi al
for the Ccommunication therebetween or a shutoff position where the communication

between the passageways 45 and 46 is broken.

In the thus-configured back-flow prevention apparatus of an
injection unit, in a metering step, when the screw 32 is retreated while
being rotated in a regular direction, the screw head 3% 1s rotated in
the same direction as is the screw 32, Accordingly, the seal ring
portion 39 and the pin 51 are rotated in the same direction as is the
screw 32, However, the back-flow prevention ring 43 remains stationary
until the pin 51 abuts end walls of the engagement grooves 52. When the
pin 51 abuts the end walls of the engagement grooves 52, the back-flow
prevention ring 43 is in the communication position where communication
is established between the first resin passageways 45 and the second
resin passageways U6, Subsequently, the back-flow prevention ring 43
is rotated in the same direction as is the screw 3. -

Accordingly, as the screw 32 is retreated while being rotated in
the regular direction, resin contained in the metering portion 33 moves
forward through the first and second resin passageways 45 and U6 and is
thus stored in a space located ahead of the screw head 34.

When the metering step is completed as above, suck-back is to be



seal ring and the screw head, thereby enabling inprovenent in durability of
the seal ring and the screw head as well as cost reduction. Further, there
is no need for disposing a pin which serves as a rotation-stop for the
back-fl ow prevention ring, thereby suppressing resin stagnationlaildrioul d
ot herwi se occur due to enpl oynent of suih a pin. Thus, resin scorch, resin
contam nation, and the |like can be prevénted. |In another back-flow
prevention apparatus according to the present invention, the screw head is
screwengaged to the netering portion. In still another back-flow ,
prevent i oReaippaed: usPaferer aueigbeskt be neréserrd,i Mens¢usny, 3Ehés friotsted in a
positioning nmeans conprises a pin provided through the screw head and an
engagenentevptfsy dirertind by 2 hwedeadraingd. angles k| senbeeEhiyadkef angig 6
prevention %ﬁgalAatus according to the present invention, the second
posi ti oni ng #fednseddiipr thescgepriradusht obs pattatedriveihersaged Seacdionedd iand
an engagenent protrusion forned on the back-f |ow prevention ring. In stil
anot her b&BR-JCrEOwWS Br e VERPT O SYpakhe isadc EERinegTLON t3fe apd edEnPinnVbritreon,
a fan-shaped groove is fornmed between the pi”otrusions of the protrusion
pair for BPFdWithdnt kee éﬁi‘éﬁg@ﬁ@ﬁ?tb@%taﬁj#oghf@ oSGHSWe 3¢i t hilereaviss, f Ble Stagked

groove. BRI EF DESCRI PTI ON OF THE DRAW NGS | . .
flow prevention ring 43 remains stationary until the pin 51 abuts the

other end walls of the engagement grooves 52. When the pin 51 abuts the
other end walls of the engagement grooves %2, the back-flow prevention
ring 43 1s in the shutoff position where the communication between the
first resin passageways 45 and the second resin passageways U6 is
broken., Subsequently, the back-flow prevention ring 43 is rotated in
the same direction as is the screw 32.

Next, suck-back is performed so as to reduce resin pressure
within the space located ahead of the screw head 3%, thereby preventing
the resin stored in the space from oozing through the tip of an
unillustrated injection nozzle. At this time, even when the screw 32 is
retreated, resin cgontained in the metering portion 33 does not move
forward, thus preventing variation in resin gquantity stored in the
space located ahead of the screw head 34,

In the subsequent injection step, when the screw 3é is advanced,
the resin stored in the space located ahead of the screw head 34 is
urged to flow rearward. However, since the back-flow prevention ring
43 is in the shutoff position, the communication between the first
resin passageways 45 and the second resin passageways U6 is broken.

As a result, the resin stored in the space located ahead of the



020CT 2002 12 The structure and features of the back-flow prevention
apparatus according to the present invention will be readily appreciated as
t he sane becones better understood by referring to the draw ngs, in which:
FIG 1 is a longitudinal sectional view of a main portion of g tional
injection unit; FIG 2 is a Iongitudiqﬁl sectional view of a in portion
of another conventional injection unitty FIG 3 is a |ongitudinal sectional
view of a main portion of an injection unit according to an enbodi nent of
the present inventign; FI 4 is a transver sect i onal vigm1o% a majn

*is

G

portion Frathdaas) eth oM BFi Prer hededbedi feRl INEngeRIERY Birsexpi@dded
perspective view of a main portion of the injection unlit of the ,
embodi MmN TBESCR PRSAN €F HHE IPREEERREFNENMBOPP VENT AN TERBBRY ndive8f 1ife
present invention will next be described in detail wth reference to the
dr awi ngstolded pequets Feeiyituiderans setitofBPtyiRRres @ dikf Pefriatén of an
injection unit according to an enbodi nent. of the present invention;, FIG is
a transverse seltitbgalhig-eRndiearahibackortavoRr8YCHHEN APRYELER Ufie §Pet he
enbodi ment; and FIG 5 is an expl oded perspective view of a nmain portion of
the inj ea¢lont Lo tPoeveRblerbsdngelt. 1n hdd® FOMRHYC2 YT RrRMTES W al
32 denotes a screw which is ) .

communication is established between the first resin passageways 45 and

the second resin passageways U46; and when the back-flow prevention ring

43 is in the shutoff position, the communication between the

passageways 45 and 46 is broken. In order to properly effect the

communication/shutoff function, the second resin passageways 46 must be

adequately positioned in a circumferential direction with respect to the

first resin passageways U5, This positioning can be easily attained

through integral formation of the seal ring portion 39 with the body

portion 38 and through adequate selection of position of a hole formed

in the body portion 38 for receiving the pin 571,

However, the integral formation of the seal ring portion 39 with
the body portion 38 involves a drawback that in the case of breakage of

the seal ring portion 39, the entire screw head 3% must be replaced,

resulting in higher cost.

SUMMARY OF THE INVENTION
An object of the present invention is to solve the above-
mentioned problems in the conventional back-flow prevention apparatus
and to provide a back-flow prevention apparatus capable of preventing

resin movement associated with suck-back and reducing cost.



di sposed rotatably and in an advancingly-retreatively novabl e manner in an
~unillustrated heating cylinder. The screw 32 includes a netering 13p2
0 Cj 2002 portion 33 and a screw head 64 di sposed at the tip end of the
metering portion 33. A spiral flight 35 is fornmed on the surf@ﬁﬁrgfm&he
metering portion 33 to thereby forma groove 36 along the flight" s
internal -thread portion 42 is formed at’ the front end (left-hand end in
FIG 3) of the nmeter”ing portion 33. The screw head 64 includes a conical
tip portion 57 formed at its front end, .a cylindrical body portion 58
formed at its cekft @&Pl@@%ﬂ%,abavgn%wacaaaﬁe%@k—éril@&g@ﬁ%h%mdm PBRABRFUS
formed at its rear sgction, and an external -thread portion 71 for at its
rear end2CAATHMITY vE‘@aIP“?SierT& FOVERL U MGPEBF Y %t ShoseRY al ltnﬁgg es a
ci rcunference of the enga ement portion 69. To %ttain t his djsposal, t
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through the first and second resin passageways and 1is then stored in a

space located ahead of the screw head.



In"the thus-configured injection unit, in a netering step, when
unillustrated drive neans is activated so as to retreat the screw 32 while
‘rotating the screw 32 in a regular direction (the direction of the arrow A
of FIG 5), the screw head 64 is rotated in the sane direction as is the
screw 32. Accordingly, the seal LAinghYO and the protrusion pair§ 7 TaH8
rotated in the sanme direction as is t & screw 32. However, the back-f |aw
prevention ring 43 remains stationary until the engagenent protrusions 76
abut the corresponding protrusions 75a of the protrusion pairs 75 \en the
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t he back-f |low prevention ring ~3 to thereby adequately position the
back-fl ow prevention ring 43 with respect to the screw head 64- and through
t he engagenent between both ends of the pin 72 and the engagenent grooves
74 to thereby adequately position the seal ring 70 with respect to the
screw head 64 The pin 72 and the engagenent grooves 74 serve as the first
posi tioning means of the invention. The protrusion pairs 75 and the
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Accordingly, through adequate sel ection of position of an unillustrated
~hole formed in the engagenment portion 69 for receiving the pin 72 and

t hrough adequat e sel ection of position of the engagenent 020CTI002
18 grooves 74- fornmed in the seal ring 70, the second resin qffﬁgg?m@ys 45
can be readily and adequately positiggfd Wi th respect to the sin
passageways 73. Since the seal ring and the body portion 68 can be
formed as separate elenents, in the case of damage to the seal ring 70,
only the seal ring 70 may be replaced, with no need to replace the entire
screw he#rie4alynud hipheederas AN Rl IPAckon DI elett iMBrieappht dtols tean be
reduced. Al so, the seal ring 70 and the screw head 64 nay be of ditfegent
mat er i al F2ITRILE PEJUERS SRt BRG%on SO Y PRRTI 108 SIPTRYPEFIRIE fdralifetEeal
ring 70 and the screw head 64 thereby enabling inprovenent in durability of
the seal %% it%§ ?@ﬁ]aﬁdngh@n‘gci?@msﬁ%ﬂ %@%@S\A}é? &S €68t HRWGELPon. Further,
there is no need for disposing a pin which serves as a rotation-stop for
the back-fl ow pfr&Vi&sti ob§hendS48° teerebyr L5PPELRS iy PHESHH.CSt S§R&S 6 #hi ch
woul d ot herwi se occur_due to enpl gynent of such a pin. Thus, resin scorch
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is not limted to the above-nentioned enbodi ment. Nunerous nodifications
and var i B85 nstagnatienprsehtvardeAt iy lapeCHo s idRe P PR IgHTe Y HhEUshiri t
of the present invention, and they are not excluded fromthe scope of the
present ridght i RYS: P seorclp2raBi AR AGLER WNED NS the Wik érnt bp ow
prevention apparatus, conprising: (a) a screw which includes a netering
porti on RFRVE4L88r ew head; (b) a seal ring which is renmovably di sposed on a
'rear portion of _said screw head and which has a first resin passaggm%%% -
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front portion of said,screw head in such a manner as to_be r tata%le,mﬁth
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therein; and (d) drive nmeans for selectively rotating said screwin a
regul ar Bd*fBverse direction; wherein (e) first positioning neans is

0l Sposeq bet weep, S31) e o fiead ng. patd Seplaf hng andadapted L9 pegkt | or

and present invention, the first positioning means comprises a pin provided
through the screw head and an engagement groove formed in the seal
ring.

In still another back-flow prevention apparatus according to the
present invention, the second positioning means comprises a protrusion
pair formed on the screw head and an engagement protrusion formed on the
back-flow prevention ring.

In still another back-flow prevention apparatus according to the
present invention, a fan-shaped groove 1is formed betuween the

protrusions of the protrusion pair for allowing the engagement

protrusion to move within the fan-shaped groove.

BRIEF DESCRIPTION OF THE DRAWINGS



(f) second positioning neans is di sposed between said screw head and said

. back-flow prevention ring and adapted to establish conmuni cati on between
said first resin passageway and sai d second resin passageway when said
screwis rotated in the regular direction, to break the connuqi @tqqmz
between said first resin passageway ?3? sai d second resin passagemay when
said screwis rotated in the reverse rection, and to position said
back-fl ow prevention ring with respect to said screw head. 2. A back-fl ow
prevention apparatus according to Claim1l, wherein said screw head is
screw engaged t BesatEUGRIEr pRg Tsaturem of the hack-Blew preventgonpepreslies ow
prevention apparatus according to Caim1l, wherein said first positioning
neans coARAISE88atei theppegreetl tnestdansatdl der sarhbhl appteana ety agevbat
groove fornmed in said seal ring. A back-flow prevention apparatus according
to O ai nfalNe RREPEEH beditarsednigtpediy owiagriane shapiradsss, piothdshen
pair formed on said screw head and an engagenent protrusion fornmed on said
back-f | ow prevehtfon' disng. 1ongikugingl fa%%lan@bémeiwmfa@p@w nerakzoedi ag to
Claim4 wherein a fan-shaped groove is formed between the protrusions of

sai d pr tMUSIGACHA ritisetaen ollilfg sai d engagenent protrusion to nove within
sai d fan-shaped_groove, .A _ , _ . _ .
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FIG. 3 is a longitudinal sectional view of a main portion of an
injection unit according to an embodiment of the pfesent invention;

FIG. U4 is a transverse sectional view of a main portion of the
injection unit of the embodiment; and

FIG. 5 is an exploded perspective view of a main portion of the

injection unit of the embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention will next be described in
detail with reference to the drawings.

FIG, 3 is a longlitudinal secticnal view of a main portion of an
injection unit according to an embodiﬁent of the present invention; FIG,
1 is a transverse secticnal view of a main portion of fhe injection
unit of the embodiment; and FIG. 5 is an exploded perspective view of a
main portion of the injection unit of the embodiment.

In these drawings, reference numeral 32 denotes a screw which is
disposed rotatably and in an advancingly-retreatively movable manner in

an unillustrated heating cylinder. The screw 32 includes a metering
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10 h circumferential positions.
An annular back-flow prevention ring 43 is disposed around the
circumference of the body portion 68 such that the rear end (right-hand

end in FIG. 3) of the ring 43 is in the proximity of or in contact with

the front end of the seal ring 70. Second resin passageways 46 are
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formed through’ the back-fIow prevention ring 43 between the front end

face of the ring 43 and the rear end face of the ring 43 at a plurality
of circumferential positions. In order to stop rotation of the back-
flow prevention ring 43, bring the rear end of the ring 43 in the
proximity of or in contact with the front end of the seal ring 70, and
prevent the back-flow prevention ring 43 from coming off the screw head
b4, protrusion pairs 75 are forwmed on the body portion 68 at a
plurality of circumferential positions such that a fan-shaped groove 78
is formed between protrusions 7%a and 75b of each protrusion pair 75,
Arc engagement protrusions 76 corresponding to the protrusion
pairs 75 are formed at a front end portion of the back-flow prevention
ring 43 so as to engage the corresponding fan-shaped grooves 78. Each
of the fan-shaped grooves T8 1is formed over a predetermined
circumferential angle §. As the engagement protrusions 76 move within
the corresponding fan-shaped grooves 78, the screw head 64 and the back-
flow prevention ring 43 rotate relative to each other by the angleg.
As the screw head 64 and the back-flow prevention ring 43 rotate
relative to each other, the first and second resin passageways 73 and 46
are clrcumferentially shifted from each other by an angle of up to @.
Accordingly, as the screw head 64 and the back-flow preveﬁtion ring 43
are rotated relative to each other, the ring 43 assumes either a
communication position where the first resin passageways 73 and the
second resin passageways #6 align with each other to establish
communication therebetween or a shutoff position where the communication

between the passageways 73 and 46 1s broken.
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while rotating the screw 32 in a regular direction (the direction of
the arrow A of FIG, 5), the screw head 64 1s rotated in the same
direction as is the screw 32. Accordingly, the seal ring 70 and the
protrusion pairs 75 are rotated in the same direction as is the screw
32. However, the back-flow prevention ring 43 remains stationary until
the engagement protrusions 76 abut the corresponding protrusions 75a of
the protrusion pairs 75. When the engagement protrusions 76 abut the
protrusions THa, the back-flow prevention ring 43 1s in the
communication position where communication is established between the
first resin passageways 73 and the second resin passageways U6,
subsequently, the back~flow prevention ring 43 is rotated in the same
direction as is the screw 32,

Accordingly, as the screw 32 1s retreated while being rotated in
the regular direction, resin contained in the metering portion 33 moves
forward through the first and second resin passageways 73 and 46 and is
thus stored in a space located ahead of the screw head 6U.

When the metering step is completed as above, suck-back is
performed. Before suck-back is performed, the screw 32 ié rotated in a
reverse direction by a predetermined angle not smaller than the angle @
. As a result, the screw head 64 is rotated in the same direction as is
the screw 32, Accordingly, the seal ring 70 and the protrusion pairs

75 are rotated in the same direction as 1s the screw 32, However, the

back-flow prevention ring U3 remains stationary until the engagement
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protrusions” 76 abut the corresponding oth

()-3

er protrusions 75b of tée
protrusion palrs 75. When the engagement protrusions 76 abut the other
protrusions 75b, the back-flow prevention ring 43 is in the shutoff
position where the communication between the first resin passageways 73
and the second resin passageways 46 is broken. Subsequently, the back-
flow prevention ring 43 is rotated in the same direction as is the
screw 32.

Next, suck-back is performed so as to reduce resin pressure
within the space located ahead of the screw head 6l, thereby preventing
the resin stored in the space from oozing through the tip of an
unillustrated injection nozzle. At this time, even when the screw 32 is
retreated, resin contained in the metering portion 33 does not move
forward, thus preventing variation in resin quantity stored in the
space located ahead of the screw head 64,

When the screw 32 is rotated in the reverse direction, the screw
32 is urged to move forward due to a screw effect. To prevent this
forward movement of the screw 32, the drive means holds the screw 32 in
a metering-step completion position within the heating cylinder.

In the subsequent injection step, when the screw 32 is advanced,
the resin stored in the space located ahead of the screw head 64 is
urged to flow rearward. However, since the back-flow prevention ring
413 is in the shutoff position, the communication between the first
resin passageways T3 and the second resin passageways 46 is broken.

As a result, the resin stored in the space located ahead of the

screw head 64 can be prevented from flowing rearward. Thus, the
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KNKxnbC Xaryzipoe nesin go be injected remains constant, thereby preventing
molded products from suffering short shot, burrs, or like defects.

In the thus-configured back-flow prevention apparatus of an
injection unit, when the back-flow prevention ring 43 is in the
communication position, communication is established between the first
resin passageways T3 and the second resin passageways Ub; and when the
back-flow prevention ring 43 is in the shutoff position, the
communication between the passageways 73 and 46 is broken. In order to
properly effect the communication/shutoff function, the second resin
passageways U6 must be adequately positiocned in a circumferential
direction with respect to the first resin passageways 73. This
positioning can be easily attained through formation of the protrusion
pairs 75 on the body portion 68 at predetermined positions so as to
establish the engagement between the fan-shaped grooveg 78 and the
corresponding engagement protrusions 76 of the back-flow prevention ring
43 to thereby adequately position the back-flow prevention ring 43 with
respect to the screw head 64 and through the engagement between both
ends of the pin 72 and the engagement grooves T4 to thereby adequately
position the seal ring 70 with respect to the screw head 64%. The pin
72 and the engagement grooves T4 serve as the first positioning means
of the invention. The protrusion pairs 75 and the engagement
protrusions 76 serve as the second positioning means of the invention.

Accordingly, through adequate selection of position of an

unillustrated hole formed in the engagement portion 69 for receiving the

pin 72 and through adequate selection of position of the engagement
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grooves T4 formed in the seal ring 70, the second resin passageways 46

can be readily and adequately positioned with respect to the first resin
passageways 3.

Since the seal ring 70 and the body portion 68 can be formed as
separate elements, in the case of damage to the seal ring 70, only the
seal ring 70 may be replaced, with no need to replace the entire screw
head 64, Thus, the cost of the back-flow prevention apparatus can be
reduced.

Also, the seal ring 70 and the screw head 64 may be of different
materials., This reduces limitaticns on selection of materials for the
seal ring 70 and the screw head 64, thereby enabling improvement in
durability of the seal ring 70 and the screw head 64 as well as cost
reduction.

Further, there is no need for disposing a pin which serves as a
rotation-stop for the back-flow prevention ring U3, thereby suppressing
resin stagnation which would otherwise occur due to employment of such a
pin. Thus, resin scorch, resin contamination, and the like can be
prevented.

The present invention is not limited to the above-mentioned
embodiment. Numerous modifications and variations of-the present
invention are possible in light of the spirit of the present invention,

and they are not excluded from the scope of the present ilnvention.
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(a) a screw which includes a metering portion and a screw head;

(b) a seal ring which is removably disposed on a rear portion of
sald screw head and which has a first resin passageway formed therein;

(c) a back-flow prevention ring which 1s disposed on a front
portion of said screw head in such a manner as to be rotatable with
respect to sald seal ring and which has a second resin passageway
formed therein; and

(d) drive means for selectively rotating said screw in a Peéular
and reverse direction; wherein

(e) first positioning means is disposed between sald screw head
and said seal ring and adapted to position said seal ring at a
predetermined position with respect to said screw head; and

(f) second positioning means is disposed between said screw head
and said back-flow prevention ring and adapted to establish
communication between said first resin passageway and said second resin
passageway when said screw is rotated in the regular direction, to
break the communication between said first resin passageway and said
second resin passageway when said screw is rotated in the reverse

direction, and to position said back-flow prevention ring with respect

to said screw head.

2. A back-flow prevention apparatus according to Claim 1,

wherein said screw head is screw-engaged to said metering portion.



#10965& () - z_vnvvvOwgwwaBrP103nl0" y#10%&' () -!

109 () - & 109%& () - y#10%& ()- 10%& ()-& 109%& () -ww
XCOXXXXdEMP1O3mL0™ | "10%&' () - f y#109%&' ()- " y#10%&' () -

| 109&' ()- 109&' ()- f#10%& ()- Normal" "Heading 13]c" "Heading 23]c"
"Headi ng 33]c" "Heading 43]c" "Headigg,53]c" "Heading 63]c" "Heady ngCTANL"
"Headi ng 83]c" "Heading 93]c"A "Defa IQ Par agr aph Font

I *g$* 0\ 70=B: HM\/ U] bhn{ suz| ~VR #) - 48>RE/ KUR' W 6bhpCxx QRSTUVWKYZ[\ ]~ _"“abc? =5
&(-14\: ; <>b@CEE! GoH NKvQ X] { " eknp7s_vwxdef ghi j kl mopqr st uvwxyz{| } ~6Ti nes
New RomanAri al Courier New'h Root EntryWrdDocunent

I"#B9& ()*+,-./0123456789: ; . _ ,

<=>? @GABCDEFGHI J Ki:MNEPERSKOTWRY ZP 1§ e nalt st ek iim 8 g P &8 1wy ( badm 1,

wherein saild first positioning means comprises a pin provided through

said screw head and an engagement groove formed in said seal ring.

4, A back-flow prevention apparatus according to Claim 1,
wherein saild second positioning means comprises a protrusion pair
formed on said screw head and an engagement protrusion formed on said

back-flow prevention ring.

5 A back-flow prevention apparatus according to Claim 4,
wherein a fan-shaped groove 1s formed between the protrusions of said
protrusion pair for allowing said engagement protrusion to move within

said fan-shaped groove.



