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At the | ast stage of production 15 of the product, the upper and the | ower

nmol ds are nNO\BRCKGRGUND OF ENWENDLIORr relatively by operation of press such
t hat they cl osely match agai nst each other, i.e. a press-natch

condition. In general, the top platen together with the upper . mold is

arranged t® be sthei Qﬂeéntaaﬁ theakewertophateBkingeapparabuwi Ebrt ippbover
nold i s pushed thvvard bIX fgcha ismof the press to reach the final
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a very short di stencewdld known in the arts that a top platen and bottom
platen are provided in the press. The topplaten ac_:commodates
the upper mold, e.g. transfer mold, and the bottom platen
accommodates the lower mold. At the last stage of production
15 of the product, the upper and the lower molds are moved toward
each other relatively by operation of press such that they
closely matéh against each other, i.e. a press-match
condition. Ingeneral, the topplaten together with the upper
mold is arranged to be stationary and the lower platen together
20 with the lower mold is pushed upward by mechanism of the préss
"‘co reach the final match-press condition.
The upward movement (stroke)} of the lower mold is divided
" into two different stages which includes a higher-speed
lower—pressﬁre long stroke (first stroke) and a lower-speed
25 higher-pressure short stroke (second stroke). At the end of
first stroke of operation, the lower mold is only in contact
with the upper mold without exerting a strong pressing force .
to the upper mold. It is the second stroke of the operation
w13ic1f only drives the lower mold by a very short distance and
30 éxerts an extreme large force to closely press the molds -
together. The operation of second stroke of the lower mold
is also referred as locking of the upper and lower molds of

a press.
In the conventional press machine, the mechanisms
35 performing the locking operation includes well known




30 exerts an extrene | arge force to closely press the nolds toget'her'". _

The operation of BgoRLg I oke of the |ower nold is also referred as
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conventional press mechani sms 35 performng the | ocking
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A | ocki ng appa®b28inghPEnthe RERESENRi &S pressure l ocking force to
| ock the upper mplbdodBschRuRtna Tt butiadiie 020 tRECESnvest B5RY1 dibroach, The

| ocki ng .apparatus, includes a bal]l| screw, a screw nut, ) )
the invention prowvides a locking apparatus which easily

10 applies a desired pressing force and the pressing force may
be released also easily by a simple mechanism.

Another object of the invention is to provide a locking
apparatus which has smaller size, simple and effective
mechanism. '

15 . ' |
SUMMARY OF THE INVENTION

A locking apparatus, which produce a higher-pressure
locking force to lock the upper mold and lower mold of the
20 press, is provided.
The locking apparatus includes a ball screw, a screw nut,
a force producing means and at least an engagement means. The
“screw nut is responsive to a first power source for driving
| the ball screw in an axial direction to perform a lower-
25 pressure higher-speed stroke. The force producing means is
- responsive to a second power source for producing a force in
circumferential direction. The engagement means is arranged
around an external rim of the screw nut. ‘Responsive to the
force in circumferential direction, ‘the engagement means
30 'closely engages with the external rim of the screw nut such
that a corresponding friction force is applied to the screw
nut. The screw nut, responsive to the friction force, drives
the' ball screw in the axial direction to perform a
higher-pressure stroke to lock the upper mold and lower mold.
35 In a preferred embodiment, the force producing means is



a force producing nmeans and at, l.gast an engagenment means. The screw nut.

i's responsive t gsfréefms ource for driving the ball screwin an
axi al+ drrectron r- 25 pressure higher-speed stroke. The

force producrng onsrve to a second power source for

produci ng a force crrcunferentral direction. The engagenment neans is
arranged around an external rimof thg screw nut. Responsive to the
force in circunferential direction, the engagenent means 30 cl osely engages
with the extémndlorm miofa spenpersw nut such that a correspondi ng

the friction forih ooyt bectdd sifeRthBle, pitlengdibiliro bl 1 BYRIT,® 1

perform a hi g]?rerarmtémupeeﬁérnkd énbdairkenthe tippengagkedeatdnéansrisol d. -

35 In a pre ﬁr enbodrnent the force producing neans is

3 in fofm<d spanner In a preferred enbodi nent, - the
engagenentS neans is a ball. I n another preferred enbodi nent, the
engagenent ' 'n F DESCRI PTI ONS OF THE
DRAW NGS: ”Eﬁ&iE’%E§&§I%T§%§§|§ gHganAgF SiVe view of the invention.
FIG 2 discloses the invention is assembly form 10 FIG 3 discloses

the engagement nars hatischatsdy sxmlosine ! o (I Rt
FIG. 2 discloses the invention is assembly form
10 FIG. 3 discloses the invention in one section view.
FIG. 4 discloses the status of the engagement means as
the force is not applied to the spanner. _
FIG. 5 discloses the status of the engagement means as
the force is applied to the spanner.
15 ’ '
DETAILED DESCRIPTION OF THE INVENTION

As shown in FIG. 1, the locking apparatus 1 of invention
includes a ball screw 10, a screw nut 12, a spanner 14, at
20 . leasf an engagement device 16.
~ As disclosed in FIG. 2 and 3, the first power source 20,
via a transmission apparatus, i.e. belt 22, drives to rotate
the pulley 24. The pulley 24 is connected, through at least
two bolts_240, to the screw nut 12, as shown in section view
25 of FIG. 3, to drive the screw nut 12. The ball screw 10 is
refrained from rotational movement such that, as the screw
nut 12 rotates responsive to the first power source 20, the
ball screw 10 moves upward in a higher speed, due to the
function of the balls therein. This higher speed upward’
30 movement is the higher speed lower pressure stroke merﬁ:ioned |
above. At the end of this stroke, the lower mold along with
the bottom platen on the ball screw 10 (imagine line in FIG.
3) contacts with the upper mold. Bot a press-match condition
is not yet reached at this point.
35 Following the above operation, the second power source

e,



FIG 5 discloses the status of the engagenent neans as “the force is

applied to the spann’EnsShémEHasB AtddED DESCRI PTI ON OF THE | NVENTI ON
As'shown in FIG 1, t ratus 1 of invention i ncl udes a
ball Screw 10, a scre nner 14, at 20 | east an engagenent

devi ce 16. As di sc ose G 2 and 3, the first power source 20,.
via a transm ssi on apparat us, '.e. belt 22 drives to rotate the pulley
24. The pulley 24 is connected, through at |east two bolts 240, to the

screw nut 12, 3&s $ hewma tp e SUPDA i eisve WSt ofviRl the belitogear a2+ ke drieqy nut
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as the screw fes responsive to t i rst power source
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operati on, tham;a]ce).nd power source not or, supplies

power, via the bep he s rggnnéf’ ?{] i‘gtate% {[')rgl ¢£§ 81&91§ réﬂ?b‘héﬂ apflet he

second ball screw e Secon screw afes as result
of the transniisdiexmal rigl efebhe Mpanner Idkpresensssscoatativewmenanaat

moves al Oty with respective to the engagement device 16, that is, from
state shown in FIG. 4 to that of FIG. 5.

In state of FIG. 4, the spanner 14 does not apply force,
and the engagement device 16 is free from the surrounding
elements. Therefore, during this time, the screw nut 12 does

15 not make the ball screw 10 move upward to supply a huge
press—-match force. But in state of FIG. 5, the spanner 14
applies a force, and the engagement device 16 is in close
engagement relation with the external rim of the screw nut
12 and the internal rimof spanner 14. During this later stage,

20 the spanner 14 intends to drive the screw nut 12 to rotate.

. However, since the ball screw 10 is prohibited to rotate, a
small amount of upward displacement of the ball screw 10 occurs.
This small amount of upward displacement then creates a huge
press—match force as desired to force the upper and lower molds

25 closely contact with each other.

To release this higher-pressure press-match force, the
second power source 30 is reversed to its initial position.
Due to the functions of spring 18 and the blockade 11 with -
respect to the cage 40, the spanner 14 resumes its initiall

30 state shown in FIG. 4. _ :

In a preferred embodiment, the engagement device 16 is
a ball or a cylinder made of hard material, i.e. metal. The
cage 40 functions to hold and move the plurality of balls or
cylinders at the same time.

35 From above detailed recitations, it is readily known the



5-a strali ght 1ine. nt Ofceﬁhe second screw nut 34 therefore
drives the connecte ﬁﬁﬁﬁiﬁg fotate in a snall angl e. As

t he spanner 14 rotat e direction, the internal rimof the
spanner 14 presents errent 10 with respective to the
engagenent device 16, that is, from state shown in FIG 4 to that of
FIG 5. In state of FIG 4, the spanner 14 does not apply force,

and the engag devi ce 1 f,rom he surroundi el enent s,
Therefore, iPﬁglpﬁl §pP?ﬁ§ rfé‘-I 5&%&/”?{&9 i‘?ndgéé i?imﬂgg %%a%enwd
screw 10 rmveopamtdohot&uplﬁbwzaehuﬁé desiRe@sIodRiely fforeR . Bebria state
of . FIG 5, the sg a ppoinlles a force, snd t he engagement devi ce 16
isin close g%h%ﬁ?slp rohd ReiFEeRt @ khetiige Prassrmakehsiaxse nut
12andt hei nt er pgl thabeamanﬁeﬁrefMlO Dbn‘lhél?,ﬁf'é§$%h§t§haﬂ6rce2Q;EE€e§p§Bner 14~
intends to.drjive %’E{elggc W _nut o rotate wever, since the ball

screw 10 i 8 pPBRT 1P8!a§ ab e andsﬁﬁﬁFlgnﬁeﬁFrSﬂlﬁﬁhard‘displacenent
of the ball screw 10 occurs. This small anmount of upward di spl acenent
then creates a huge press-match force as desired to force the upper and
| ower nmolds 25 closely contact with each other. . To release this

hi gher - pressure press-match force, the second power source 30 is
reversed to its initial position. Due to the functions of spring 18 and
t he bl ockade 11 with respect to the cage 40, the spanner 14 resunes its
initial 30 state shown in FIG 4. In a preferred enbodi nent, the
engagenment device 16 is a ball or a cylinder made of hard material,

i.e. netal. The cage 40 functions to hold and nmove the plurality of

bal I's or cylinders at the sane tinme. 35 From above detail ed
recitations, it is readily known the



5. Iock| ng .appar atﬂﬁs@alﬁda%eén con h m and operati on
to provi-de t he desi rE !m e]m I, jﬂﬁ% HI he spanner 14 may
e

create the huge pres by th The press-natch

force created is 5 n g, stable and easily controll ed.

6 CLAI MS: 1. A locking apparatus for an upper and | ow nol ds

of a press, conprising: 5 a bal |l 6screw, a screw nut,

responsi ve to ﬁA§%§$t power source, for driving the ball screwin an

axi al dlrectl perform a | ower - pressure hi gher-speed stroke;

means, selectively responsive to a second power source 10 for sFIectiver :
rodUC|n a forc C|rcunferent|al di rect east an

gngagenegt neansﬁargaﬁbﬁ FRPARREE £mian upﬂﬁﬁnaﬁﬁ LR% ?@ﬁ@ﬁ Rt 2 the
engagenent nepﬂéss;eeompsisﬁnga t he force in circunferential direction

cl osely engaging with.the 15 external rimof the screw nut such that a
correspond? %ﬁqé‘u&ﬁef"mce Is applied to drive the screw'nut, and
wher ei n the 3C seweRl hutl e2pepdnEe vieo tha fHiireiti poweer %@ur@:rel,wf‘&ﬁ' t he

ball screw i niihe axigl direption o perioma Pghel, o BT S3H e, L oke
lower-pressure higher-speed stroke; :

meané, selectively responsive to a second power source,

10 for selectively producing a force in a circumferential
direction; )

at least an engagement means arranged around an external
rim of the screw nut, the engagement means, responsive to the
force in circumferential direction, closely engagingwith the

15 external rim of the screw nut such that a corresponding
friction force is applied to drive the screw nut, and wherein
the screw nut, responsive to the friction force, driving the
ball screw in the axial direction to perform a higher-
pressure stroke to lock the upper mold and lower mold. .

20 2. The locking apparatus in'claim 1, wherein the force

' producing means is in form of a spanner, the spanner having
an inner cylindrical wéll which defines a circumference, a

- plurality of cavities being formed, at a predetermined
interval distance along the circumference, in the inner

25 cylindrical wall, each cavity defining an edge.

3. The locking apparatus in claim 2, wherein, as the second
power source is not applied to the spanner, the engagement.
means is received in a space defined by the external rim of
the screw nut and one corresponding edge of the cavity, and

30 no force is exerted by the spanner to the external rim of the
screw nut. | ' )

4. The locking apparatus in claim 3, wherein, as the second

- power source is applied to the spanner, the engagement means
tends?oleavethecavityandcloselyengageswiththeexternal

35 rim of the screw nut and the inner cylindrical wall of the



20 2. The locking apparatus in claim1l, wherein the force produci.ng
means is in formof a spanner, the spanner having an i nner cylindrical

wal | whirch def Hes BeenIRd, e@nce, a plu I bei ng
forned, at a prpgm pﬁ interval di stanmllmmnunmm Imumc er ence in
the inner 25 cy each cavity def #ni hg 'an *edde. The
| ocki ng apparatus in c ar m vr/nerer n, as the second power source |s not
applied to the spanner, the engagenent 7neans is received in a space
defined by the external of t he screw nyt and, ope correspondi ng edge
of the cavityP3HHFS0 ?116 gﬂ’%ef?ﬁc%x?e?t%ﬂr‘ﬁvngﬂ’éegﬁlaﬁ ¢1¥6°Figne9¢§er nal
rimof the emmdmy the spanndr fidecHoekitrgnanpeintss the lcdie® Aut.
wherein, as the gecﬁ_t Eower source | s applied %o t he spanner, the )
engagement means HASkiBI | 2PRAF AtS 1B Gl Madyg W PS%P}F%@B@EEGW?FFF t he
ext ernal 35 midard ides ss&ew, nut and the inner cylindrical wall of the
spann in circunferential direction is exerted by the

3 i he ot dhnfork
spanner t@ the eft °© W%Pppﬁ‘é'aé:é’rse’vpﬁﬂrlalml' whereintheg gagaggment

appar atus i nxlazignils aheyrinddhe engagenent neans is a ball. 5 6.
The | ocking apparatus in claim11, wherein the engagenent means is a

cyl i nder.



