Improved Mold Lock The present invention relates to the field of injection molding. More particularly, the
present invention relates to a locking device for securing mold plates together. GB 2067458A discloses
an injection mold that includes a plurality of mold platens, at least one device, a coupling strip, and a
spring-loaded locking bolt. In injection molding processes involving three or more mold plates which open
and close in sequence, there is a need to secukmaroredMatddiqslates forming one or more cavities
together after the injection of the molten material into the cavity of the mold plates and during the
movement of the set mold plates that have been injected with molten material. The other mold plates are
then released in order to effect the removal of the molded article. An example of such injection molding

processes is the taﬂ‘ﬂ@%é@&%?‘i‘i%mw}@ﬂt@%‘%ﬁéfi'é?&%?iﬁ?&‘i‘ﬁﬁ‘r@ﬁﬂ?WWQ'H&%BERRP%% a first and

second set of mold plates are respectively secured and unsecured simuftaneously to facilitate the
alternate opening apeedosingeofienaaiatiel tolateskimhiterliefes seeuiigherotdfidisercipgetiias. production cycle
by utilizing the time taken for cooling phase of a first set of cavities to be used for the removal of the

molded article and injection of molten material in a second set of cavities and vice versa. The securing of
the set mold plates &gdihES8Asliveastantidention Prigesay e vty Hiyefeeld pearedvith molten

material do not ope@égp&{gmp&g’egycgyjaﬁ m\@%wgm@hm&%@uiﬁm guide pin of the mold during

production thereby resulting in damage to the mold plates and/or injury to the operator. For similar
reasons, there is also a need to secure mold plate sets in hon-tandem processes involving three or more

mold plates. In injection molding processes involving three or more mold plates which open and

close in sequence, there is a need to secure a set of mold plates forming one or more
cavities together after the injection of the molten material into the cavity of the
mold plates and during the movement of the set mold plates that have been injected
with molten material. The other mold plates are then released in order to effect the

removal of the molded article.

An example of such injection molding processes is the tandem injection molding
process. In the tandem injection molding process, a first and second set of mold
plates are respectively secured and unsecured simultaneously to facilitate the
alternate opening and closing of the mold plates. This allows for higher efficiency in
the production cycle by utilizing the time taken for cooling phase of a first set of
cavities to be used for the removal of the molded article and injection of molten

material in a second set of cavities and vice versa.

The securing of the set mold plates together ensures that the mold plates which
cavities have been injected with molten material do not open up prematurely when
moving into position, or fall off the guide pin of the mold during production thereby
resulting in damage to the mold plates and/or injury to the operator. For similar
reasons, there is also a need to secure mold plate sets in non-tandem processes

involving three or more mold plates.



While locks for securing mold plates together are known in the prior art, it has been found that the prior art
locks may be unintentionally unlocked during production. For example, prior art locks powered by faulty
hydraulic actuators may open or close involuntarily during operation. The manual handling of the mold
plates by the operator may also result in an accidental opening or closing of the locks or an operator may
accidentally activatéMhite denkerbis ssictiingookls! Akt utsigetheionelkoptotkirheofrineddckasteaethe mold

plates are held togethel may taaultis) tie %%P?Fﬁ’élpﬂeoﬂﬁﬂﬁéﬁtﬁ’éﬂa‘?l%?‘iﬁﬁo@lééﬁ"&ﬂﬁ%“&?&d@c‘ﬁgrif‘ some

situations, may result in the mold plates falling off the guide pin of the mold during production. This may
result in damage tofibreersaoialplaties aniddoksmeme tedthe fapitr ansirapligdrdvathes aevideenairioeiking of the lock

mechanism when the, il platas He sehatiedmav el I damage Bdhadpeiomechanigm when the

mold plates move together. Therefore there is a need for an improved mold lock which cannot be
unintentionally lockeges?tanioekedlQurfsgoperitiefciddnsapresriingnee alvsingsdritvhrekiedrnold lock for

preventing accidentgl Qeping,or £Iasing.fj Maidplaths COMRALSBE A 2ishhoR.MRYGaRIR Retween first

and second positions, first and second locking tumblers including first and second locking protrusions
respectively attached'gsking leftichentagys frkemmbeseelhd piek et igatiseaneryaesw ivdkhg

depressions respecfiyalyandieraindhe.AtanasmERL Al he Iprking bimblersanddhe.balts,are such

that, when the latch body is in a first position, the first locking protrusion of the first locking tumbler
engages the first lo&kingelé presidallrees fikst BoRand $édhrew et diEntoriarbctinmbldistOBYe first bolt,

and when the latch hogly i§ IB.25890HROSIAN iR {irstdReRE prairusion efhs figstinsking tumbler

disengages the first locking depression of the first bolt and releases the first locking tumbler from the first

bolt. The first and saediRMRbIRCKNE REdER/Qf b askafishaMbrsdbsriIACcRGSIAMISRAR PEXpERIvely,
wherein the locking, ReairysiR% el tBeHrRiRALSRHROF IaRRGHBIBIS ANAdNe ekiRg depressions of

the first and second bolts are configured such that upward or downward vertical movement of the latch
body between the first and second positions simultaneously secures the first locking tumbler to the first

bolt and releases thg, seeoRAARRKINg MBIHGT FHomHGaRaRARR N larmal L AR imRrGyegymold lock

includes a safety device comprising a housing having a cavity, and a resilient element positioned in the
cavity. More preferd@fedRs rolanket ereirfePRY8HYrises a compression spring.

The present invention is an improved mold lock for preventing accidental opening or
closing of mold plates comprising a latch body moveable between first and second
positions, first and second locking tumblers including first and second locking
protrusions respectively attached to the latch body, first and second bolts including
first and second locking depressions respectively, and wherein the arrangement of
the locking tumblers and the bolts are such that, when the latch body is in a first
position, the first locking protrusion of the first locking tumbler engages the first
locking depression of the first bolt and secures the first locking tumbler to the first
bolt, and when the latch body is in a second position, the first locking protrusion of
the first locking tumbler disengages the first locking depression of the first bolt and

releases the first locking tumbler from the first bolt.

The first and second bolts are received by the first and second locking tumblers
respectively, wherein the locking protrusions of the first and second locking tumblers
and the locking depressions of the first and second bolts are configured such that

upward or downward vertical movement of the latch body between the first and
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Still preferably, the safety device is held in a compressed position by the bolt; and when the bolt is
unlocked and moved away from said locking tumbler, the safety device is released to expand from the
compressed position to an expanded position in which expanded position the safety device blocks the
locking tumbler whereby the locking tumbler and latch body are prevented from movement. Preferably,
the improved mold keckridikbsitions|siohed ane et ars eatdbh s tdotiingatonderdy foe firovhel e latch body

and said tumbler b%y&g&f{ﬁgtﬁg&gqgm QS’ﬁiﬁil‘BPﬁ*oMQﬁ% referally, the actuator is a hydraulic actuator,

a pneumatic actuator, a magnetic actuator, a mechanical actuator, or an electrical actuator. More
preferably, the improved mold lock further includes a guide bar to which the latch body is slidably

connected. Still prefgrally, (he Quide BASEARTIGU GHALEICY S G, 'SR 0o Hry Iy anshgownwardly.

Preferably, when the safety device Is released to expand from a compressed position to an expanded
position in which exfrviristicpyiiiandthcesiifat ctrmens RReities el dldtkiaytumbler whereby the locking
tumbler and latch body is prevented from movement along the guide bar. More preferably, the improved

mold lock is combined with first side mold plate, second center mold plate and third side mold plate.
More preferably, the resilient element comprises a compression spring.

Still preferably, the safety device is held in a compressed position by the bolt; and
when the bolt is unlocked and moved away from said locking tumbler, the safety
device is released to expand from the compressed position to an expanded position
in which expanded position the safety device blocks the locking tumbler whereby the

locking tumbler and latch body are prevented from movement.

Preferably, the improved mold lock further includes an actuator attached to the
latch body for moving the latch body and said tumbler between first and second

positions.

More preferably, the actuator is a hydraulic actuator, a pneumatic actuator, a

magnetic actuator, a mechanical actuator, or an electrical actuator.

More preferably, the improved mold lock further includes a guide bar to which the

latch body is slidably connected.

Still preferably, the guide bar is configured to move the latch body upwardly and

downwardly.

Preferably, when the safety device is released to expand from a compressed position
to an expanded position in which expanded position the safety device blocks the
locking tumbler whereby the locking tumbler and latch body is prevented from

movement along the guide bar.



Still preferably, the main latch body is upwardly and downwardly slidably connected to the second center
mold plate and at least one said bolt is connected to each or either of the first side mold plate and third
side mold plate. Preferably, the mold plates open and close relative from each other in a predetermined
sequence. Figure 1 is a perspective view of one preferred embodiment of the improved mold lock. Figures
2 to 5 are schemati®/iigstregtiens!vf the emwydineatdofotieiFrgureineswvidh dtktiniderpmidietiie a tandem

type mold, and iIIusgre%ggg &Qﬁté}ﬂ%‘?&i%tgfa%eth‘%’ﬂ%i@etﬁ% uential operation of the tandem type mold.

Figure 6 is a perspective view of a second embodiment of the improved mold lock. Figures 7 to 10 are
schematic illustrations of the embodiment of the Figure 6 mold lock incorporated in a 3 plate mold, and

lllustrating the opergfjpn r%FJB%lK?QKJWn@]lﬁ SEAUSTHAL WBGLALRL AL TSR RIAE, TRl ip B ApRsandem

process. As shown in Figure 1, numeral 100 generically designates one preferred embodiment of the
improved mold locktofthieesprere aenteematshp Riproded tesitddoeicaldOeHdruerectatcteradly 22, which is

connected to and ca[fies m@qﬁp&@&@%&ug@a@%ﬂnﬁ]@g%%&g agg.latch body 22 both move vertically

upwardly and downwardly as indicated by arrow A. Actuator 20 includes an actuator rod 21 which is
connected to a stationary head 38 having head screws 36, the latter of which are connected to the center

mold plate 204 as shoWR,IN,Fighre2.d e ASIWAIAT 20dMaYDe AN YRR AT B5tHalRTeSHFR 45.& hydraulic,
pneumatic, magnetic or mechanical actuator.
determined sequence.

Figure 1 is a perspective view of one preferred embodiment of the improved mold

lock.

Figures 2 to 5 are schematic illustrations of the embodiment of the Figure 1 mold
lock incorporated in a tandem type mold, and illustrating the operation of the lock in

the sequential operation of the tandem type mold.
Figure 6 is a perspective view of a second embodiment of the improved mold lock.

Figures 7 to 10 are schematic illustrations of the embodiment of the Figure 6 mold
lock incorporated in a 3 plate mold, and illustrating the operation of the lock in the

sequential operation of the 3 plate mold in a non-tandem process.

As shown in Figure 1, numeral 100 generically designates one preferred embodiment
of the improved mold lock of the present invention. Improved mold lock 100
includes a latch body 22, which is connected to and carries an actuator 20 such that
the actuator 20 and latch body 22 both move vertically upwardly and downwardly as
indicated by arrow A. Actuator 20 includes an actuator rod 21 which is connected to
a stationary head 38 having head screws 36, the latter of which are connected to the
center mold plate 204 as shown in Figure 2. The actuator 20 may be any type of

actuator, such as a hydraulic, pneumatic, magnetic or mechanical actuator.



As further shown in Figure 1, latch body 22 includes a pair of locking tumblers 24 and 26 which receive
bolts 28 and 30. Bolts 28 and 30 terminate in bolt screws 40 which, as shown in Figure 2, are connected
to side mold plates 202 and 206. As further shown in Figure 2, the locking tumblers 24 and 26 are
configured and shaped with locking protrusions 24a and 26a for alternately being received by and locking
in locking depressiovs@8zeasitbB0angrieviddd aisbedy 28 i E6 avbrinahledkitritnorxgsaéaed the latch

body 22 vertically upy@rily pnd;dlopgneasdly A5, SR f9H'E fni AN SBIEQLQ), IR Bk, body 22 to

the downward vertical position secures bolt 28 to locking tumbler 24 and releases bolt 30 from locking
tumbler 26. Converselshavmbvéigigat Hatsedenohckrstio2sde metdupiaiasc0e riiedl206sitiv furskeshown in

Figure 4, secures bgit,3f) 19 |96I09 HHORMKiAD ARMLISEIFSH PIK 28 HOMJQRKING JURBIES GwAS further

shown in Figures 1 and 2, there is a pair of safety devices 32 and 34 connected to center mold plate 204
such as by a threadeekitenprettisivoy dflaerikhadtm fiuraiteofatein et e Rive s afe gndevidére 3 and 34

extend horizontally fsom, Qe MM PREAOMIWAAR AROSHIOD HEHYaBNMRIS 78 —A AP ANd locking

protrusions 24a and 26a and are in communication with part of the bolts 28 and 30 respectively. Each of
the safety devices 3204attB4 lgtahprde 22 NeUkirlly 38WriRling 8 fevinuiar EleAMferitosutin &8wepression

spring 35a. The safety, dRWERE 32 ANA A 6 BIdINR COMRERFGE-GRNYEARRY: LG BOlS2Band 30.

Figure 2 shows locking protrusions 24a and 26a locked with locking depressions 28a and 30a and safety

devices 32 and 34 BeilginadumbleiotfpredselgasendribAb i apUasidrt WittPlss RS 280amer S réspectively.
The operation of the imprpvedMmAlLiRRdR NG SEEHERIIA PRSTEGRA! & AR R&-£01d is shown

in Figures 2 to 5. In a first step in the operation of the improved mold lock 100 as illustrated in Figure 2, all
three mold plates 268UPER PO dpdqpkE IgsEiep dSifitthrefers s horhtid i o eeking et ¥ has moved
latch body 22 and locking tumblers 24, 26 to the downward vertical position. Bolt 28 is locked to locking
tumbler 24, and bolt 30 is released from locking tumbler 26. As a consequence, side mold plate 202 is
secured to center nﬁld%ﬂa?é sin in Figures 1 and 2, there is a pair of safety devices 32 and 34

connected to center mold plate 204 such as by a threaded connection or other
known forms of connection. The safety devices 32 and 34 extend horizontally from
center mold plate 204 towards a position between bolts 28 and 30 and locking
protrusions 24a and 26a and are in communication with part of the bolts 28 and 30
respectively. Each of the safety devices 32 and 34 comprise a housing 35 holding a
resilient element such as compression spring 35a. The safety devices 32 and 34 are
held in a compressed condition by the bolts 28 and 30. Figure 2 shows locking
protrusions 24a and 26a locked with locking depressions 28a and 30a and safety
devices 32 and 34 being held in a compressed condition by abutment with bolts 28

and 30 respectively.

The operation of the improved mold lock 100 in the sequential operation of a

tandem type mold is shown in Figures 2 to 5.

In a first step in the operation of the improved mold lock 100 as illustrated in Figure
2, all three mold plates 202, 204, 206 are in a closed position. The operation of the
actuator 20 has moved latch body 22 and locking tumblers 24, 26 to the downward

vertical position. Bolt 28 is locked to locking tumbler 24, and bolt 30 is released from



In a second step in the operation of the improved mold lock 100 as illustrated in Figure 3, side mold plate
206 has moved away from center mold plate 204. The bolt 30 attached to side mold plate 206 has moved
away from locking tumbler 26 and safety device 34. The movement of bolt 30 releases safety device 34 to
move from a compressed condition of the safety device 34 to an expanded condition of the safety device
34. In the expandedoskinditionbisfribe dafeepbevisndy sisefatgldelate292 bissckseb tkigrgtemisier 26 such
that locking tumblerp%(?e%_latch body 22 are prevented from moving to the upward vertical position. This
prevents the unintentional unlocking of side mold plate 202 and center mold plate 204 when side mold
plate 206 is open. In a third step in the operation of the improved mold lock 100, as illustrated in Figure 4,
all three mold plateg;, 202, 204, 208 &6l @ &1as6d HOHLIRMLRNERS B 16K TbETRAIINRIE fpcking
engagement with locking tumbler 26, bolt 30 pushes safety device 34 from a previously expanded
position to a compréigseel hosldnots phrisfetadavvedRawa trrencesnisrasstsiptieitioh, 'defégitdevice 34 no
longer blocks the mayemeat ofipcing Bnbige 28end IRishRod e 2 BiaMb R RGHIBIthosakprd vertical
position. The operation of actuator 20 moves latch body 22, and correspondingly, the locking tumblers 24,
26 to the upward veafetl posEcH- Beitaovrimeckebbritide kiieptantiafer b dae 3ddie 2B¥e fedensded from
locking tumbler 24. £33, CONSRAMARRR itk DAl Rlate. 298 is SeEkathia ConRIIMBIdIalRR04- Ina

fourth step in the operation of the improved mold lock 100, as illustrated in Figure 5, side mold plate 202
is separated from cefYEe FbIt phetexpeadsagadieiensititpratef e E e v PoRaPB wiriitredr b aslse mold plate

202 moves away frosadagkingdiimidel.ed and sRigly devise: 38 Fhenovesashofaol 2R selgases safety
device 32 to move from a previously compressed position to an expanded position. In the expanded
position of the safetye\iteviBs, &xftlty deweed3geHisekestiang thinmeaventser thainteekRg tumbler 24
and latch body 22 Iam%@_tsﬂsﬁmme\mget@d@%nelqu%meﬁml ROSIiRsh ;ﬁ_aésr%ﬁydsm% the
unintentional unlocking of side mold plate 206 and center mold plate 204 when side mold plate 202 is
open. In a fifth step4RetHeBPeration of the improved mold lock 100, as illustrated in Figure 4, all three
mold pates 202, 204, 206 are in a closed position. During the return of bolt 28 into locking engagement
with locking tumbler 24, bolt 28 pushes safety device 32 from a previously expanded position to a

compressed positioll. ARG SERMPLEE SPETBBRRiDIT T IRBreutd i ereRE B30, safdvytEriortd BBHS longer
blocks the movement f {peddngoitpRies 24,0508 hdy 22iBQm paovisK tutheg daawerdyertical

position. The operation of the actuator 20 then repeats the first step in the o‘:)eration of the improved mold

lock 100 as describBeitapdVBloASREVNATESGRE &ithuloryas 4000bjeheficRm s ritafsssafe®cond
preferred embodimegatief the iraRrQver-mnld Jasiafdbe psassntisverliaprahich sshasticsiary designed

for use with three plate molds which do not operate in the tandem mode. As shown in Figures 6 and 7,
the latch body 402 &% Aeiited 'MmBIE FORIPIRIER RITIER Bt EtRdertd ANt tnssakltidebar 404

having a horizontal peiiiaiA04a1806han@neiedBostan A4 B Rl CaMrRHac8sE20 fHeedarhdody 402 is

further slidably connected to the center mold plate 604 via shoulder screw 422 and slot holes 423. The

movement of the lat&it58byPABIRBWAIES WRE &iRYle G R A049 oMEYURIE bEPAO 220 ruently

moves the latch bodyrtesBrdmvRTdHeastk: andnenversalttshrdnpraracrt @i drish. Bersd02 away
from the angled portion 404b of the guide bar 404 moves the latch body to a downwart\agl\fﬁosition. As in the

first preferred embd@iffERT LPHEIRA HEWREEES 370888 LRieKMEPES BRI A RHY™MYS dhith Zre

configured on one sige;efubectatshebasly (02 fote rceiing e lend:rivng yidid.2Bmlts 410 and 412 terminate
in bolt screws 414 which, as shown in Figure 7, are connected to side mold plate 602. As further shown in

Figure 7, the locking tumblers 406 and 408 are configured and shaped with locking protrusions 406a and

408a for being receinedbyranstipckingandpelockingrdaprassions 448a and 448 apriovieaeannbolts 410
and 412 when the latch body 402 moves downwardly to its downward position as shown in Figure 7. The

locking protrusions Fzﬂé’é’& anﬂd&dgodl%%a;%%%iéaeparated from center mold plate 204 and side mold
plate 206. The bolt 28 attached to side mold plate 202 moves away from locking

tumbler 24 and safety device 32. The movement of bolt 28 releases safety device 32
to move from a previously compressed position to an expanded position. In the
expanded position of the safety device 32, safety device 32 blocks locking tumbler 24

such that locking tumbler 24 and latch body 22 is prevented from moving to the
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from the locking depressions 410a and 412a when the latch body 402 moves upwardly to its upward
position as shown in Figure 8. As further shown in Figures 6 and 7, improved mold lock 400 also includes
a pair of safety devices 416 and 418 connected to center mold plate 604. The safety device 416 extends
horizontally from center mold plate 604 towards a position between bolt 410 and locking protrusion 406a
and is in communicegwnweitth ¥ssticall 0osivient Hdnis aifestye dsiibe uriiBtentienalsuhindkimataflyifiomaténter mold

plate 604 towards apgqgii&napgtygﬁpeq R‘Bm‘b?a%eaiﬂ @ﬁgmgﬁrgg%%e%%ﬁwe in communication with

part of bolt 412, as in the first embodiment. The operation of the improved mold lock 400 in a sequential
operation of a non-tandem three plate mold is shown in Figures 7 to 9. In a first step in the operation of

the improved mold |ack#A0.a5 ﬁhﬂw‘%ﬂ;@rgi%‘ﬁrSthéhﬁwé%%abﬂgbé 9% o) IS HRyRwaTd Rgsition in which

locking protrusions 406a and 408a are locked with locking depressions 410a and 412a, and safety
devices 416 and 418 alighierImelthertenAtdretided nition bipssdlrostiomiidn thespictivdly. In the

second step in the qperationgf he ipriaued mAldIARK 4R Shawmin Figurs &, helatgahody 402 is

moved to its upward position, and locking protrusions 406a and 408a are unlocked from locking
depressions 410a a#RYi44 23. fiiethe thiediausly ipxEsedsderasitavtehe seipersasachisietioek lad0beas shown in

Figure 9, side mold plate £02415 SGRMH Yes caskmPyad-awayirm Genter alsl Blas @tBals 410 and

412 attached to side mold plate 602 move away from locking tumblers 406 and 408 and safety devices
416 and 418. The nfsxament of iprkipgténatller 2dcpad setedrdys ooy Mmayitesa tBmvavsred move from

their compressed cg@ﬁi&@%@iﬁaﬁiWén%ﬁ@c@omqn&ogbt,mtmezs&n@mi%%geqﬁﬂim@tmrﬁﬂf@ty devices
416 and 418, the safety devices 416 and 418 block locking tumblers 406 and 408 such that locking

tumblers 406 and 408EHEPTRERBHHY 20z ape prede Bt thedirhP¥ack to their downward position.
This prevents the unintentional moving of the locking

As shown in Figure 6, numeral 400 generically designates a second preferred
embodiment of the improved mold lock of the present invention which is particularly
designed for use with three plate molds which do not operate in the tandem mode.
As shown in Figures 6 and 7, the latch body 402 of the improved mold lock 400 is
slidably connected to a stationary guide bar 404 having a horizontal portion 404a
and an angled portion 404b at cam surfaces 420. The latch body 402 is further
slidably connected to the center mold plate 604 via shoulder screw 422 and slot
holes 423. The movement of the latch body 402 towards the angled portion 404b of
the guide bar 404 consequently moves the latch body to an upward position and
conversely the movement of the latch body 402 away from the angled portion 404b
of the guide bar 404 moves the latch body to a downward position. As in the first
preferred embodiment, the latch body 402 includes locking tumblers 406 and 408
which are configured on one side of the latch body 402 for receiving bolts 410 and
412. Bolts 410 and 412 terminate in bolt screws 414 which, as shown in Figure 7, are
connected to side mold plate 602. As further shown in Figure 7, the locking tumblers
406 and 408 are configured and shaped with locking protrusions 406a and 408a for
being received by and locking with locking depressions 410a and 412a provided on
bolts 410 and 412 when the latch body 402 moves downwardly to its downward

position as shown in Figure 7. The locking protrusions 406a and 408a are released



tumblers 406 and 408 into a locked position where locking protrusions 406a and 408a will be hit by bolts
410 and 412 when side mold plate 602 is moved back towards center mold plate 604. The blocking of the
latch body 402 by the safety devices 416 and 418 also prevents the latch body 402 from moving along the
angled portion 404b of guide bar 404. As such, center mold plate 604 is locked in position and prevented
from moving out of &qtaithedoskigactrieessiehe fddaartep idathehepetatideidf trsinfifidveavasold lock 400,

as shown in Figure ﬁjgﬁ t'@ﬂ%B‘ﬁé?de%%iir%HE%‘@%Q\PQ%FFQWQ@S center mold plate 604 and the safety
devices 416 and 418 are returned to the compressed condition by bolts 410 and 412. The latch body 402

is then free to return to the downward position to lock side mold plate 602 and center mold plate 604

together. In a subsequankIeRNG PREFAIET RS INGEINOY SHbIAeddast 409:thGdecked mald plates 602

and 604 are moved back into contact with side mold plate 606 as shown in Figure 7. After which, the
above steps may béafepedesideitddtambilstoredgddtiatgiidoregjding@cdighersatihdpteterred

embodiment is intepdgd {0, pgs REIYHLIRLREYE Qe RHBCHES QARG MR N3 KR R pxhaustive

thereof, and that changes and variations will be apparent to those skilled in the art, and that the present
invention is not intebeledd ane lierkieg Rotersinal s erpiie FsEp I YBiGRtIPNERAIWAKY endithe. Claims

safety device 418 extends horizontally from center mold plate 604 towards a
position between bolt 412 and locking protrusion 408a and are in communication

with part of bolt 412, as in the first embodiment.

The operation of the improved mold lock 400 in a sequential operation of a non-

tandem three plate mold is shown in Figures 7 to 9.

In a first step in the operation of the improved mold lock 400 as shown in Figure 7,
the latch body 402 is in its downward position in which locking protrusions 406a and
408a are locked with locking depressions 410a and 412a, and safety devices 416 and

418 are held in their compressed condition by bolts 410 and 412, respectively.

In the second step in the operation of the improved mold lock 400, as shown in
Figure 8, the latch body 402 is moved to its upward position, and locking protrusions

406a and 408a are unlocked from locking depressions 410a and 412a.

In the third step in the operation of the improved mold lock 400, as shown in Figure
9, side mold plate 602 is separated and moved away from center mold plate 604.
Bolts 410 and 412 attached to side mold plate 602 move away from locking tumblers
406 and 408 and safety devices 416 and 418. The movement of the bolts 410 and
412 releases safety devices 416 and 418 to move from their compressed condition to
their expanded condition. In the expanded condition of the safety devices 416 and
418, the safety devices 416 and 418 block locking tumblers 406 and 408 such that
locking tumblers 406 and 408 and latch body 402 are prevented from moving back to

their downward position. This prevents the unintentional moving of the locking

8



1. An improved mold lock for preventing accidental opening or closing of mold plates comprising: a latch
body moveable between first and second positions, first and second locking tumblers attached to the latch
body, the first and second locking tumblers including first and second locking protrusions respectively, a
first and a second bolts, the first and second bolts including first and second locking depressions,
respectively, whereturtipefir 40amnhdetiifni ookt daake dawsitied weraidofikiteantbesionsl 466kiagdumblers

respectively, wherej saigi|pgking RIPEURIONS ol 1% [5Sh,ARY SEAREOFKIOIMPIRIS, 9¢hsa0d locking

depressions of said first and second bolts are configured such that upward or downward vertical
movement of said laestpissciehierweeld wiatéiredhnidesdieniingesitim & timbagindoudly teceatesthe first

locking tumbler to thyg first Rkt A% 1816RS G RGRRNAIRBIAIAHMAIGT HoMhNF-seaRRd Rl

portion 404b of guide bar 404. As such, center mold plate 604 is locked in position

and prevented from moving out of a planned sequence.

In the fourth step in the operation of the improved mold lock 400, as shown in Figure
10, side mold plate 602 is moved back towards center mold plate 604 and the safety
devices 416 and 418 are returned to the compressed condition by bolts 410 and 412.
The latch body 402 is then free to return to the downward position to lock side mold

plate 602 and center mold plate 604 together.

In a subsequent step in the operation of the improved mold lock 400, the locked
mold plates 602 and 604 are moved back into contact with side mold plate 606 as

shown in Figure 7. After which, the above steps may be repeated.

It is to be understood that the foregoing description of the preferred embodiment is
intended to be purely illustrative of the principles of the invention, rather than
exhaustive thereof, and that changes and variations will be apparent to those skilled
in the art, and that the present invention is not intended to be limited other than as

expressly set forth in the following claims.



wherein the arrangement of the locking tumblers and the bolts are such that, when the latch body is in a
first position, the first locking protrusion of the first locking tumbler engages the first locking depression of
the first bolt and secures the first locking tumbler to the first bolt, when the latch body is in a second
position, the first locking protrusion of the first locking tumbler disengages the first locking depression of
the first bolt and releases the first locking tumbler from the first bolt. 2. The improved mold lock as claimed
in claim 1, further inglyding a safety device, the safety device comprising a housing having a cavity, and a
resilient element positioned in the cavity. 3. The improved mold lock as claimed in claim 2 wherein the
resilient element comprises a compression spring. 4. The improved mold lock as claimed in any one of

claims 2 and 3 wheyein saidl BRICIY JRWIGA ISRP e FemPIESTER NRRLUARY SRIGHIrSE Agly and when

said first bolt is unlocked and moved away from said first locking tumbler, said safety device is released to
expand from the compresg&depesitipristasan expanded position in which expanded position said safety

device blocks said first |°%i%ﬁ%m%d(y9ﬂ%®é%grﬁﬁ%l9%@ sfignd latch body are prevented
I ;

from movement. 5. The improved mold lock as claimed in any one of claims 1 to 4 wherein the improved
mold lock further includesft aoelieandtieciiret v iher satépcbediiofBiertagtirigdie latch body and said first

and second tumblers betv‘fﬁ@'ﬂr@f%‘h@@@cﬁﬁ&%ﬁiiPgﬁijmérs including first and second locking

protrusions respectively,

a first and a second bolts,

the first and second bolts including first and second locking depressions,
respectively,

wherein the first and second bolts are received by said first and second
locking tumblers respectively, wherein said locking protrusions of the first
and second locking tumblers and said locking depressions of said first and
second bolts are configured such that upward or downward vertical
movement of said latch body between the first and second positions
simultaneously secures the first locking tumbler to the first bolt and releases
the second locking tumbler from the second bolt

wherein the arrangement of the locking tumblers and the bolts are such that,
when the latch body is in a first position, the first locking protrusion of the
first locking tumbler engages the first locking depression of the first bolt and
secures the first locking tumbler to the first bolt,

when the latch body is in a second position, the first locking protrusion of the
first locking tumbler disengages the first locking depression of the first bolt

and releases the first locking tumbler from the first bolt.
2. The improved mold lock as claimed in claim 1, further including a safety

device, the safety device comprising a housing having a cavity, and a resilient

element positioned in the cavity.
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6. The improved mold lock as claimed in claim 5 wherein the actuator is a hydraulic actuator. 7. The
improved mold lock as claimed in claim 5 wherein the actuator is a pneumatic actuator. 8. The improved
mold lock as claimed in claim 5 wherein the actuator is a magnetic actuator. 9. The improved mold lock as
claimed in claim 5 wherein the actuator is a mechanical actuator. 10. The improved mold lock as claimed
in claim 5 wherein the actliheomeravreeotrdedkastaatomed 1 clFheZmpecsie dhenesellietkelsmeatimed in claim 1
wherein the improved moIgOMEKS&rghc%Mgpéggg§s%%Qe bar to which the latch body is slidably connected.

4, The improved mold lock as claimed in any one of claims 2 and 3 wherein said
safety device is held in a compressed position by said first bolt, and when said
first bolt is unlocked and moved away from said first locking tumbler, said
safety device is released to expand from the compressed position to an
expanded position in which expanded position said safety device blocks said
first locking tumbler whereby said first locking tumbler and latch body are

prevented from movement.

5. The improved mold lock as claimed in any one of claims 1 to 4 wherein the
improved mold lock further includes an actuator attached to the latch body
for moving the latch body and said first and second tumblers between first

and second positions.

6. The improved mold lock as claimed in claim 5 wherein the actuator is a

hydraulic actuator.

7. The improved mold lock as claimed in claim 5 wherein the actuator is a

pneumatic actuator.

8. The improved mold lock as claimed in claim 5 wherein the actuator is a

magnetic actuator.

9. The improved mold lock as claimed in claim 5 wherein the actuator is a

mechanical actuator.

10. The improved mold lock as claimed in claim 5 wherein the actuator is an

electrical actuator.
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12. The improved mold lock as claimed in claim 11 wherein the guide bar is configured to move the latch
body upwardly and downwardly. 13. The improved mold lock as claimed in any one of claims 2 to 10
wherein the improved mold lock further includes a guide bar to which the latch body is slidably connected.
14. The improved mold lock as claimed in any one of claims 2 to 10 wherein the improved mold lock
further includes a gliide bahsliabtyesonnkedtsd 26 thareddh deidy faherevitbetmeckastd bvdy upwardly and

downwardly, wherein whep said $R{8h HEYICER I 1RATE W AXRRNIH BBLHEQARERSSFA RPSHon to an

expanded position in which expanded position said safety device blocks said first locking tumbler whereby
said first locking tumbler and latch body is prevented from movement along the guide bar. 15. The

improved mold lockyas clapneg,if} 3y ARk % KaUesihi 05 HATRRALANHN,HEGSqE more mold

plates. 16. The combination of lock and mold plates as claimed in claim 15, wherein said main latch body
is upwardly and downwardBn&gdesisljocnarethe triehadvsavenidlcendedomowpsiite, and at least one said
bolt is connected to each of said first side mold plate and third side mold plate.

13. The improved mold lock as claimed in any one of claims 2 to 10 wherein the
improved mold lock further includes a guide bar to which the latch body is

slidably connected.

14, The improved mold lock as claimed in any one of claims 2 to 10 wherein the
improved mold lock further includes a guide bar slidably connected to the
latch body for moving the latch body upwardly and downwardly,
wherein when said safety device is released to expand from a compressed
position to an expanded position in which expanded position said safety
device blocks said first locking tumbler whereby said first locking tumbler and

latch body is prevented from movement along the guide bar.

15. The improved mold lock as claimed in any one of claims 1 to 10 in

combination with three or more mold plates.

16. The combination of lock and mold plates as claimed in claim 15, wherein said
main latch body is upwardly and downwardly slidably connected to said
second center mold plate, and at least one said bolt is connected to each of

said first side mold plate and third side mold plate.

17. The combination of lock and mold plates as claimed in claim 16, wherein the
said mold plates open and close relative to each other in a pre-determined

sequence.

18. The improved mold lock as claimed in any one of claims 11 to 14 in

combination with three or more mold plates.
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17. The combination of lock and mold plates as claimed in claim 16, wherein the said mold plates open
and close relative to each other in a pre-determined sequence. 18. The improved mold lock as claimed in
any one of claims 11 to 14 in combination with three or more mold plates. 12 19. The combination of lock
and mold plates as claimed in claim 18, wherein said main latch body is upwardly and downwardly
slidably connected to said second center mold plate, and at least one said bolt is connected to either of

said first side mold plate offhirg Sifle #pRIck RJE\I%n@%J 8o isRTIRANRRARIagkAnd aldiRlaies as claimed

in claim 19, wherein the said mold plates open and close relative to each other in a pre-determined
sequence. main latch body is upwardly and downwardly slidably connected to said

second center mold plate, and at least one said bolt is connected to either of

said first side mold plate or third side mold plate.
20. The combination of lock and mold plates as claimed in claim 19, wherein the

said mold plates open and close relative to each other in a pre-determined

sequence.
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