Bl CYLI NDER ACTUATOR FOR A PLASTI CS I NJECTI GN MOLDI NG MACHI NE BACKGROUND ©F
THE I NVENTION This invention relates to an injection actuator for a ,
plastics’injection 5 nolding machine, and nore particularly to an !

i njection actuator having an auxiliary actuator for- optional operatiogns. Lt

is known that, usually, two parallel injection actuators 1 of 5@9&38(,\()
cylinder, as shown in Fig 1, are used in ajplastics injection nolding

machi ne. A pair of hydraulic actuators 1 are correspondi ngly nounted on 10

two sides of a BITYMNDERACTUATORFOR AVFLASTIODINJECTIONMOLDING
device in the TTero o prastics 11 ectTon noularng techni que and has a.

frame 71 with haft 72 extending outwardly rearwardly and a
barrell 73 ex%-mw frontwardly therefrom Each of the
hydraul ic actuator 1 includes a cylinder 10 which is closed at two ends 14,
15 15 thereof M@KGWND@@%EH&WEWQNy a novabl e piston rod 11 in
a fluid-tight relationship with the closed end 14. At an end inside the
cylinder 10 of the pI‘ﬁi'sQﬂvéx&fbrﬂﬂelétés?déﬂ‘ﬁijé&i@ hetderdr Bt & tpastits ii?ébﬁbnl S
associated wth appropriate piston packings 121. The piston rod 11
protrudes f omthﬁéclose .endn% and exte dix arall.el..to tthe rg;arq shaf t
50 72 of the BEIGE and mope padigularly i ad igctian achiaidr v e A)
shaft 72 terminate at a bearing set 4, as shown in Fig 2, and secured

t hereto. Ref errauxgliany &itgatdr foheptianalhgperatibng. act uators 1 associated with
t he

It is known that, usually, two parallel injection actuators 1 of single

cylinder, as shown in Fig 1, are used in a plastics injection molding
machine. A pair of hydraulic aétuators 1 are correspondingly mounted on

10  two sides of a screw conveyor 7. Said screw conveyor 7 is a well-known
device in the field of plastics injection moulding technique and has a frame
71 with a rotary shaft 72 extending outwardly rearwardly and a barrell 73
extending outwardly frontwardly thgérefrom. Each of the hydraulic
actuator 1 includes a cylinder 10 which iS closed at two ends 14, 15 -

. ;_:} 15 thereof and in which is mounted linearly a‘ movable piston rod 11 in a (

fluid-tight relationship with the closed end 14. At an end inside the
cylinder 10 of the piston rod 11 is situated a linear piston 12 which is
associated with appropriate piston packings- 121. The piston rod 11
protrudes from the closed end 14 and extends parallel to the rotary shaft

20 72 of the screw cngeyor 7. The two piston rods 11 and the rotary shaft

| 72 terminate at a bearing set 4, as shown in Fig 2, and secured thereto.

Referring to Fig 2, the two hydraulic actuators 1 associated with the



2" screw conveyor 7, the bearing set 4 gnd an electricity-powered hydraulic
motor 3 are nounted on a slidable platform51. In operation, the hydraulic
tor:3 i5 turned on to drive the rotary shaft 72 together with a screw

(not shown) of the screw conveyor 7 to rotate so as to feed 5 mat eri al

then thgsplatform51 is slided frontwardly into a preset position by neans
of a hydraulic actuator 5 so that all of the hydraulic actuators 1, screw
conveyor 7, bearing set 4 and the hydrauli€ notor 3, etc. are shifted into

their injection | 1.1 hydraulic, §lui,d or, oil.is admtted into the
cylinders 10 thﬁ?r%%o%'g‘ég/toﬁyj3*'%%8?@"&535%5"9}%‘ ‘HF‘%‘H‘J’ tyf%%ggff }b‘fdr 1€t he
two actuators 1 to nmove frontwardly. Said frontward novenent of the two
synchr onous hydme§er 3 are uamountedwon| adslidable rplatfermvd Lonlryeperation, ithg ect

t hrough the bearing set 4 so that the injection activity of its plastics

i nj ection noul dhpgraific nbeor 3 iRRHASR onSledrivd B Rbtaly Shdft T2 dogethBewitl | ded
backward into itS original 15 position for a secorid working-cycle. In

D ocese iy need FPRe(okiHOYCE! OFF SFES GoBeyos 7 s ThplR 58195 tdetit or o
of a conventional nolding machine are fixed in their dinmensions. Said
various inj €ct i matgrials sherethecplatformaihiseslislt ddirbptwardhdinte ti prgsetpasitior? 0
power of the hydraulic punp. It nmeans a hydraulic punp of w de range .

by means of a hydraulic actuator 5 so that all of the hydraulic actuators 1,

screw conveyor 7, .be_aring set 4 and the hydraulic motor 3, etc. are

shifted into their injection positions. the hydraulic fluid or oil is admitted

into the cylindefs 10 that forces the pistons 12 and the piston rods 11 of
10  the two actuators 1 to move frontwardly.

Said frontward movement of the two synchronous hydraulic.

actuatoré will drive the screw conveyor 7 to inject through the bearing set

4 so that the injection activity of its plastics injection moulding machine

is ac;complished. The platform 51 is then slided backward into its original
- 15 position for a second working cycle.

In practicé, different products made through a plastics injection
molding process may need different injection pressures. As the hydraulic
actuators of a conventional molding machine are fixed in their dimensions.

~ Said various injection pressures can be achieved only by adjusting output -
20 power of the hydraulic pump. It means a hydraulic pump of wide range

in output power rendering high cost in manufacture is necessary to a -

conventional moulding. machine.



in output power rendering high cest: i n,panufacture i s necessary to a-
conventi onal noul di ng machi ne. 3 OBJECTS OF THE | NVENTI ON An obj ect of
this invention is to dimnish the di sadvantages of a known hydraulic i
actuator, used in a plastics injection nolding nachine and to allow for
optional operations both in ranges of injection 5 pressure and speedy/
'SUMVARY OF THE | NVENTI ON The present isvention provi des a bicylinder ™
actuator for a plastics injection nolding machi ne conprising: 10 a

first cylin ' AR ol including a |l eading closed end and a
- laggi ng cl o%@gﬁf wgtﬁmq§%draul ic fluid, a first piston slidably
mounted within the first cylinder and bounding a |eading chanber and a
| aggi ng chanber iAn ohiectiof shiscipveniden is ta diminigh thendisadvansagesdni tting and
returning the hydraulic fluid respectively comruni cated with the 15 -

| eadi ng chagfes lamsvh eydraglit nactafiorb esed i@ anphsiiod iRjeztion ARAdiskgi dabl y
nmount ed through the I agging closed end in a fluid-tight relationship with

d id he first . | nder. f.f ' i
of & i ast: cesahigteand 08 o SRliatl a0 oSB NS drioReline T T o
5 pressure and speed. | -

SUMMARY OF THE INVENTION I | e
The present invention provides a bicylinder actuator for a plastics
“injection molding machine co&npris_ing:
10 a first cylinder having two closed ends including a leading closed
end and a lagging closed end for receiving a hydrahlic'ﬂuid, a first piston
slidably mounted within the first cylinder and Bpunding a leéding chamber
and a lagging chamber in the first cylinder, first poﬁ ‘means for admitting
and returning the hydraulic fluid respectively communicated with the -

15 leading chamber and the lagg.ing chamber and an axial piston rod slidably | U
mounted through the lagging close(_i end in a fluid-tight relationship with |
an end outside the first.cylinder thereof for-éonnecting_to a bearing set of
a plastics injection. molding machine and its other end inside the first
cylinder attached to the_ first piston; and

20 | o a second cylinder coaxially attached to the leading closed end of the
first cylinder, a second piston slidably mounted within tﬁc second cylinder

and having its periphery sealingly engaged with an inner surface of the



cylinder attached to the first piston; ,and :20. a second cyl i nder
coaxially attached to the |eading closed end of the first cylinder, a
second piston slidably mounted within the second cylinder and having its
peri phery sealingly engaged with an inner surface of the 4 second
cylindeg,/to forma variable chanber in the second cylinder for receiving a
hydraulic fluid, a second port nmeans for admtting or returning the

hydraul ic fluid comruni cated with the chanmber in the second cylinder and an
axi al connect i rsgcond cylindeblity foomna adriableoalgmbére in ¢helisecond opkender fornd i n
a fluid-tight relationship and interconnecting the first piston of the

first cylinder 0

DESCR P N OF e Hﬁ@%@%‘@cﬁaf B sElorkd ot RS (o0 ad b oP RREning,

pai r of known h dra actuators secy to a known screw, conveyor;
Fig2is a froh woaand Qﬂr@mumcaspdpw&éttﬁ% chamber inotheferencheylirdsri ne
having a hydraullc actuator according to the present invention; Fig 3 is a

partial cross- saxltamwagial \coanectingarghslidably mycureted ltl@roﬁghtthécleahﬂg@lxﬁsédng to
the present invention secured to a known screw 15 conveyor; Fig 4 is a

cross-secti gnalegng Qm%-i’i@ﬂﬂ'élﬁn&sﬂfb %d%{&‘g&ﬂfécﬁﬁg the first piston of the

first-cylinder and the second piston of the second cylinder.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig 1 is a partial cross-sectional view of a pair of known hydraulic
10 actuators secured to a known screw conveyor;
Fig 2 is a front elevational view of a plastic injection molding
machine having a hydraulic actuator according to the present invention;
Fig 3 is a partial cross-sectional view of a pair of hydraulic
actuators according to the present invention secured to a known screw -
. 15 con’veyor;.
| Fig 4 is a cross-sectional and diagrammatic view of a hydraulic
actuator of thé present invention in super high pressure injection
operation; |
| Fig 5 is a cross-sectional and diagrammatic view of a hydraulic
20  actuator of the present im_?ention in high speed injection operation; and
Fig 6 1is a éross-sectional and _diagrainmatic view of a hydraulic

actuator of the present invention in super low speed injection operation.



actuator of the present invention j:n super high pressure injection
operation; Fig 5 is a cross-sectional and diagrammtic view of a hydraulic
20 actuator of the present invention in high speed injection operation; -
and Fig 6 is a cross-sectional and diagranmatic view of a hydraulic .
actuator of the present invention in super |ow speed injection operati#sn.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT As shown in Fig 3, a pair
of parallel bicylinder injection actuators for a plastics injection nolding

machi ne are 3 | - r Y- : 0 ' a frame 71
of a convenPEtATCER DEERIZIRNDE THE PREFERREI EMEOTMERT S (T,
conveyor shown in Fig 1. Each of the hydraulic actuator is a bicylinder
hydraul i ¢ act uat &s shown in Fig 3, prpaimof, parallehbioylinden énjeetieruactuatory act uat or
2 axially attached to the primary actuator 1. The primary actuator 1 has a
primary cyl fgdgplabticsiijettiors ntdl@m@dndchiAt akd'BofRSSurldifgl9 UndMterRRyS of a -
| eadi ng end pacgiarjsig gl éde 15 and Iaggli ng end p'gaiz(f(i n‘gé gl and 14. A novabl e
piston rod 11 is_linearly mounted in fluid-tight.relationship with the
g0 no. endsesaeed 9 W sige1at A freme T ol SORGMiRAB! St ROnBEYaIA | noi de
the primary cylinder 10 of the piston rod 11 is situated a |linear piston 12
whi ch i $§ aswdhichniscall the same as the screw conveyor shown in Fig 1. Each of the

hydraulic actuator is a bicylinder hydraulic actuator combining a primary
actuator 1 and an auxiliary actuator 2 axially attached to the primary -
actuator 1. |
The 'prima.ry actuator 1 has a primary (':Sll’mder 10 which is closed
10 at two eﬁds thereof by means of a leading end paqking gland 15 and a
lagging end packing gland 14. A movable piston rod 11 is linearly
~mounted in fluid-tight relationship with the laggi'ng' end packing gland .14.
in the pﬁmary Cylinder 10. At an end inside .the primary cylinder 10 of
the piston rod 11 is situated a linear piston 12 which i-s'associéted with
15 appropriate piston packings 121. The piston rod 11 p.rotrudes- from the ' "J
closed énd 14 ém_d extends parallel to the rotary shaft 72 of the screw
conveyor 7. The two piston rods 11 and rotal_'y shéft 72 terminate at a
bearing set 4, aS shown in Fig.2, and secured thereto.
" At the closed ends, the leading end packing gland 15 and the
20 lagging end packing glahd 14, of the primary cylindér'lO are respectively
provided with two ports 141, 152 leading to a lagging end chamber 101

and a leading end chamber 102 divided by the piston 12 in the inner



.15 appropriate piston packings 121. sThe*pi'sten rod 11 protrudes fromthe
cl osed end 14 and extends parallel to the rotary shaft 72 of the screw
conveyor 7. The two piston rods 11 and rotary shaft 72 term nate at a
beari ng.sset 4, as shown in Fig.2, -and secured thereto. At the closed ends,
t he | eadiyng end packing gland 15 and the 20 | aggi ng end packi ng gl and 14,
of the primary cylinder 10 are respectiveky.provided wth two ports 141,
152 leading to a | agging end -chanber 101 and a | eadi ng end chanmber 102

di vided by the 4 l4¢ the inner 6 chanmber thereof. The auxiliary
actuator 2 also agggggﬂ§ﬁ¥?1iary cylinder 20 which is axially attached to

the primary cylinder_10 by, neans of the | eading end packin | and, 15, The
auxi liary cylinder 2bh¢ augliaryagiyaiorcdalsodasian @lmgwfyeazé;r&%r?lﬁaw 1ohets

primary cylinder 10, and preferably the auxiliary cylinder 20 is smaller in

cross-sect i onalaxfaliatached/ & thehprinrdy oylindee 10! grans oflthedédding end
conparison with the primary cylinder 10 as shown in Figs. 3 to 6. The

ssoct at ed i t ki, sPAR 13, o ThechBtipt) Ry RRacH 20" Btckertly Iplier jmy

pi ston 22 and the primary piston, 12 are interconnected bi/ an axi al
connect i ng Pod dimensiosh thams thes psimapybeylinder 10, and preferably the auxiliary -

cylinder 20 is smaller in cross-sectional dimension yet the same or even
longer in length in comparison with tﬁe primary cylinder 10 as shown in

| Figs. 3 to 6. The auxiliary cylinder 21 has an auxiliary piston 22 therein
which is associated with an appropri’ate piston packing 221.

10 The auxiliary piston 22 and the primary piston 12 are
interconnected by an axiai connecting rod 16 which pésses slidably
through and is .kept in a fluid-tight relationship with the leading end

| paéking gland 15 and terminated with nuts. 251 to secure. the auxiliary
piston 22 thereto. The leading end backing gland 15 is further provided

(N 15  with a port 151 leading to the inner chamber 201 of the auxiliary cylinder

- 20 of which the leading end is fitted with a circular cap 25 having an axial
‘hole 250 therein which allows the nuts 251 to pass in feciprocation
therethrough. |
- The provision of the auxiliary hydraulic actuator 2 allows optional
20  operations both in the ranges of injection pressure and injection speed of
a plasﬁcs ejection moulding machine hereof. In super high pressure

ejection operation, as shown in Fig 4, the hydraulic fluid or oil is pumped



t hrough and is kept in a fluid-ti-ght relationship with the | eadi ng end
packing gland 15 and termnated with nuts 251-to secure the auxiliary:,

‘pi ston 22 thereto. The | eading end packing gland 15 is further provided 15
with a port 151 |eading to the inner chanber 201 of the auxiliary cylizxnder
20 of which the leading end is fitted with a circular cap 25 having ag/
axi al hole 250 therein which allows the nuts 251 to pass in reciprocaflon

t her et hrough. The provision of the auxVliary hydraulic actuator. 2 allows
optional 20  operations both in the ranges of injection pressure and

i nj ection shpde bydeaubicpump and issadmistedrinte terchambers 881 .né0kdrough super
hi gh pressure ejection operation, as shown in Fig 4, the hydraulic fluid or

oi | is punpgit ports 14¥, 15¢, Byid the hiydrauliepflaiddor 6iladthe lestingichainber chanber s
101, 201 through the ports 141, 151, and the hydraulic flurd or oil in the.

nyar o H0Ras Betighed {RbURA Tk hAOISE BRE B3hE eARBineRurpib AGidD *0"%, ¢
synchronously 5 noved frontwardly to inject nolten plastic material into
a noul d t heoewiltin the/ichamberss HQ1,t 21 , thel twalpistons 12422 arosyndhgoneuslyt ed i nto
the | eadi ng chanber 102 of the primary cylinder 10 through the port 152 to
return e el Shottwatdly 48 fject HolfrPIMUC hhtéifhl Ofnt8' & hibulde
therewith. Vice versa, the 'hydraulié fluid or oil is admitted into the
leading ch‘amber 102 of the primary cylinder 10 through the ﬁort 152 to N U
return the two pistons 12, 22 and the hydraulic ﬂ_ﬁid or oil in the
chambers 101, 201 are returned through the ports 141, 152. A super high
10  pressure injection is rendered by the movements of the aUxiliary piston 22
as well as the primary piston 12.
In high speed injection operation, as shown in.Fig.S , the primary
actuator 1 is idle and fhe hydraulic fluid or oil is admitted only into the
Chami)er 201 of the auxiliary cylinder 20. Due to the small size of the '
15  auxiliary cylinder 20, the injection speed actuated by the piston 22 is fast.
The pistons 12, 22 can be returned by admitting the hydraulic ﬂuid or oil
into the leading end chamber 102 of the primary cylinder 10. Similarly,
a low speed ejection can be performed by admitting the hydraulic fluid or
oil only into the lagging end chamber 101 of the primary cylinder 10
20 tﬁrough the port 141. | |

In super low speed injection operation, as shown in Fig.6, the

hydraulic fluid or oil is admitted simultaneously into the chambers 101,



chanmbers 101,- 201 are returned thfough ;the :potts 141, 152. A super high 10
pressuresinjection is rendered by the novenents of the auxiliary piston 22
as well as the primary piston 12. In high speed injection operation, as
shown i~Fig.5, the primary actuator 1 is idle and the hydraulic fluid or
oil is &gmtted only into the chanber 201 of the auxiliary cylinder 20. Due
to the small size of the 15 auxiliary cylg nder 20, the injection speed
actuated by -the piston 22 is fast. The pistons 12, 22 can be returned by
adm tting the hygiragyeCof 4 agéﬁd;bdpgblﬁgfbﬁtﬁé biGAHIdRE abfikisI1RETFR6S tolfe Of

the primary cylinder 10. Sim w speed “ej ecti on can be perforned

by admitting the .awli.c flujd or oil only .into the | agging.,end chanber

101 of the pri MX% Mprﬂi’ﬁsuﬁq{r@ﬁ’gfp‘%ﬂelwnfﬁfe "%lﬂlper | ow speed
injection operation, as shown in Fig.6, the hydraulic fluid or oil is -
adm tted simultaneously into the chanbers 101, 8 201. Due to an enl arged

capacity of the bicylinder actuator hereof to the hydraulic fluid or oil a
super | ow speed injection is perforned. -



9 CLAI M 1.

A bicylinder actuator for, a plastics injection’nDIding‘
machi ne conprising: a first cylinder having two el osed ends incl udi ng.a

-l eadi ng cl osed 5 end and a | agging closed end for receiving a hydraulic

fluid, a first piston slidably mounted within the first cylinder and-
boundlng a | eadi ng chanber and a | aggi ng chanber

first port

means for admtting and returning the hydraulic fluid

in the first cyllnde\u :

respectively communi cated with the | eafling chanber and the | aggi ng chamber

and an axial piston.rod slidably 10 nounted through the |agging closed
end in a fluid-tight relationshi p WCUAIMSend outside the first cylinder
t hereof for connecting to a bearing set of a plastics injection nolding

machine andy|ts At WcylRidel AL f6R 41 SIRGQY BRI TORFAE nbdhibpe TSt

 pi ston; and a second cyllnder coaxially attac
first, cylinder, a second piston slidably nounted within the

haV|ng Its periphery sealingly engaged with an inner
the second cylinder to forma variable chanber in the second

of the 15

second cyl i FRMEPTg

surface of

dto

e leading closed end

cylinder for recaifiishgylindgrdhavingdwid closed ende imoludingrd leadangs closed adni tti ng

or returm ng the hydraulic fluid communicated with the chanber -

second
t he | eadi

cylinder.

10

15

20

in the

AR gl AN R SR

t he flrst piston of the first cy }__ll nder and t se ond1 dston of the second
eadi

slidably mounted within the first cylinder an boun ing a ng chamber
and a lagging chamber in the first cylinder, first port means for adrrﬁtting

and returning the hydraulic fluid respectively communicated with the

leading chamber and the lagging chamber and an axial piston rod slidably

mounted through the lagging closed end in a ﬂuid-tight relationship with

an end outside the first cylinder thereof for connecting to a bearing set of

a plastics injection molding machine and its other end inside the first

cylinder attached to the first piston; and

a second 'cylinder coaxially attached to the leading closed end of the .

first cylinder, a second piston slidably mounted within the second cylinder
and having its periphery sealingly engaged with an inner surface of the

second cylinder to form a variable chamber in the second cylinder for

receiving a hydraulic fluid, a second port means for admitting or returning

the hydraulic fluid communicated with the chamber in the second cylinder

and an axial connecting rod slidably mounted through the leading closed

-end in a fluid-tight relationship and interconnecting the first piston of the

first cylinder and the second piston of the second cylinder.

s
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10 2. A bireyl i nder actuator fof a fp'l,.'ast i-gs~injection molding machine as
clainmed itn Cdaim1l, wherein one end opposed to the end attached to the
first:cylinder of the second cylinder is fitted with a circular cap nenber
5 havi-ng an axial hole. 3. A bi cylinder actuator according to Claim 1
or 2, whgrein the second cylinder is smaller in dinension than the first
cylinder. 10 4, A plastics injectiodOnol di ng machi ne conprising a
bi cyl i nder actuator as described in any preceding claim 5. A bicyl i nder
actuator for a plastics injection nolding machi ne substantially as herein
described wth reference to Figs 3 to 6.

2. A bicylinder actuator for a plastics injection molding machine as

claimed in Claim 1, wherein one end opposed to the end attached to the

first cylinder of the second cylinder is fitted with a circular cap member

5 having an axial hole.

3. A bicylinder actuator according to Claim 1 or 2, wherein the

second cylinder is smaller in dimension than the first cylinder.

10 4. A plastics injection molding machine comprising a bicylinder

actuator as described in any preceding claim.

5. A bicylinder actuator for a plastics injection molding machine

substantially as herein described with reference to Figs 3 to 6.
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