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There is a mold clamping device disclosed in the Japanese Provisional
Publication 53-42248 This invention relates to a mold clamping de-  which
comprises a clamping piston which slidably vice, e.g. for injection molding
machines and die  fits in a clamping cylinder. A clamping ram of the
casting machines.                             5   same diameter and
high-speed advancing cylinder Direct pressure type mold clamping devices
for  are provided on the front and rear faces of the injection molding
machines and die casting ma-    clamping piston, an oil path is provided
which can chines are required to open or close molds at a   be opened or
closed and connects the  front and high speed for reducing the time of the
molding   rear chambers of the clamping cylinder, and a cycle. In addition,
it is also necessary to clamp   10  small-diameter booster ram slidably
fits into the molds with a large force to oppose the molding    high-speed
advancing cylinder. pressure.                                            In
this clamping device, moving the clamping To satisfy these opposing
demands, this par-   ram at a high speed by introducing oil into the
ticular type of mold clamping device generally has  high-speed advancing
cylinder from the booster a complex structure. Further, many kinds of mold
15  ram, does not create the problems stated above clamping devices are
available.                   because the oil travels from the front chamber
to For example, a booster-ram type mold clamp-    the rear chamber without
negative pressure in the ing device is shown in Fig. 5. In this device, a
rear chamber by connecting chambers provided on smaller-diameter booster
ram 11 is a sliding fit into  the front and rear sides of the clamping
piston. large-diameter clamping ram 10. Oil is introduced   20   However,
with the structure of this device, the total into the smaller-diameter
cylinder chamber 13 of  length of the device is more than twice as long as
the clamping ram 10 via an oil path 12 provided in  the clamping stroke so
that the device is  large, the booster ram 11 for high-speed mold closure.
heavy and expensive. Oil is also introduced into a rear chamber 14 be-    A
preferred embodiment of the present inven- hind the clamping ram at a
negative pressure from   25  tion solves the above stated problems by
providing an oil tank 16 via a prefill valve 15. After closure of  a
simple, compact, light and low cost device, the mold, a high-pressure mold
clamping is con-   whose length is half of the conventional length, and
ducted by closing the prefill valve 15 and introduc-  which can be quickly
switched to a tight clamping ing oil into the rear chamber 14 of the
clamping  condition. ram.                                         30
The present invention also makes it possible to However, in the above
stated booster ram type  provide a mold clamping device, which can use a
mold clamping device, the rear chamber 14 of the  standardized oil circuit
or standard parts, and which clamping ram is at a negative pressure with
re-   can be easily designed, manufactured and con- spect to the high-speed
advancing of the clamping  trolled. ram. Therefore, attracting force
introduces oil to the   35  The device of the present invention has a rear
chamber 14 from the oil tank 16 which results  clamping cylinder which
slidably fits a clamping in the following problems:
ram whose front end is fixed on a movable board (1) The oil tank 16
requires a larger capacity  of injection molding machines, etc. The inner
space than the mold clamping cylinder in order to     of the clamping
cylinder is divided into a rear avoid sucking air into the system so that
the   40  chamber W and a front chamber X by the large- mold clamping
device must be larger than        diameter piston section of the clamping
ram. On would otherwise be necessary.                   the inner rear wall
of the clamping cylinder, there is (2) A high-speed advancing movement will
be     fixed a mold opening piston whose front end unstable due to
introducing oil into the rear   slidably fits in the clamping ram from the
rear. The chamber 14 of the clamping cylinder from the   45  inner space of
the clamping ram is divided, into a oil tank 16 by sucking. The oil path
provided   chamber Y and a chamber Z opening to the at- between the oil
tank 16 and the rear chamber 14  mosphere by the large-diameter piston
section  of of the clamping cylinder and the prefill valve 15  the opening
piston. A hydraulic controlling device should be of a large-diameter to
reduce fluid   which connects said chambers X, Y and Z to an oil
resistance.                                50  pressure source and connects
said chambers X (3) On switching to tight clamping, a shock often  and Y to
said chamber W for a high speed mold occurs because the oil pressure in the
rear     closure, which connects said chamber W to said oil chamber 14 is
changed from a negative prqs-     pressure source and reliefs the pressure
in said sure to a high pressure very quickly. Thus, the  chambers X and Y
for a tight clamping, and which time of the molding cycle is longer because
55  connects said chamber Y to the oil pressure. source rising pressure
requires much time.             and connects said chamber W to both said
cham- ber X and the oil tank for opening the mold. 2  



3                EP 0 281 330 B1                    4 Note that,
preferably, the effective pressure     Moreover, if the effective pressure
receiving receiving area of the chamber Y is designed to be  area of the
chamber Y and the cross-sectional area equal to the cross sectional area of
the cylindrical  of the cylindrical section of the clamping ram are section
of the clamping ram.                      substantially equal, the quantity
of the oil provided The high-speed mold closure occurs by pres-   5   at
the mold opening is approximately equal to the sure working on the cross
section of the cylindrical  quantity at mold clamping so that
standardization clamping ram when oil is introduced into the cham-  can be
achieved in designing oil circuits and se- bers W, X and Y. Following the
advancing of the   lecting structural parts. Thus design, manufacturing
clamping ram, the oil in the chambers X and Y is  and control can be easily
conducted. introduced into the chamber W so that the high-  to  An
embodiment of the invention will now be speed mold closure is available; at
that time the  described with reference to the accompanying chamber W is
not at negative pressure.            drawings, in which: The tight clamping
occurs by pressure working    Fig. 1 shows a cross-sectional view during on
the effective pressure receiving area of the     changing to the high-speed
mold closure state chamber W when pressure in the chamber W is  is    from
mold opening state; increased and pressure in the chambers X and Y
Fig. 2 shows a cross-sectional view during the are reduced. Upon reducing
pressure in the cham-    tight clamping state; bers X and Y, this tight
clamping is quickly ex-    Fig. 3 shows a cross-sectional view during the
ecuted.                                             state of changing to a
mold opening; The mold opening occurs by pressure working   20  Fig. 4
shows a cross-sectional view taken on on the effective pressure receiving
area of the    line IV - IV of Fig. 1; and chamber Y when the oil is
introduced into the       Fig. 5 shows a cross-sectional view of a conven-
chamber Y. Following the retracting of the clamp-   tional booster ram type
mold clamping device. ing ram, the oil in the chamber W is introduced
In Figs. 1 to 3, a movable board 20 is guided back into the chamber X and
the rest is discharged   25  to and away from a fixed board 21 by a tie
bar, not to the oil tank.                                 shown, which is
bridged between the fixed board When the effective pressure receiving area
of  21 and a clamping cylinder 22. the chamber Y and the cross-sectional
area of the    On the opposite faces of the movable board 20 cylindrical
section of the clamping ram is the same  and the fixed board 21, there are
provided a mov- area, the quantity of the oil introduced from an oil  30
able mold 23 and a fixed mold 24. pressure source during a high-speed mold
closure     On a base (not shown) located to the rear of is the same as the
quantity of the oil introduced  the fixed board 21, a conventional
injection ma- therefrom during a high speed mold opening so     chine 25 is
provided and is movable to and away that speed of mold opening is
approximately equal  from the fixed mold 24. to the speed of closure
dependent on constant oil  35  A clamping ram 26 having a front end con-
outflow from the oil pressure source.             nected to the rear face
of the movable board 20 is Therefore, according to this invention, the   a
sliding fit in a clamping cylinder 22. The inner quantity of the oil
provided from the oil pressure  space of the clamping cylinder 22 is
divided into a source may be a portion of the capacity of the    rear
chamber W and a front chamber X by a large- clamping cylinder in the
clamping and opening   40  diameter piston section of the clamping ram 26.
mold, the high speed operation is available in spite  The large-diameter
piston section is provided at the of a small outflow from the oil pressure
source.  rear end of the clamping ram 26. Especially during a tight
clamping, the opera-   A mold opening piston 27 having a rear end is tion
can be quickly changed to fight clamping by  fixed on the inner rear wall
of the clamping cylinder only reducing the pressure in the chambers X and
45  22 and is a sliding fit in the clamping ram 26. The Y. Additionally,
there is no need to provide a suck-  inner space of the clamping ram 26 is
divided into ing tank or a prefill valve as required in conven-  a chamber
Y and a chamber Z by a large-diameter tional devices. The total length can
be reduced to  piston section provided at the front end of the mold be half
of the conventional mold clamping devices  opening piston 27. The chamber Z
is connected to which have a clamping ram and a high-speed ad-  so  the
atmosphere by an air path 28. vancing cylinder with the same diameters
provided    Oil is introduced into or discharged from the on the front and
rear faces of the clamping piston.  chambers W and X via a ports opening in
the The mold clamping device of this invention has a  cylindrical face of
the clamping cylinder 22. The oil high speed efficiency and a high
reliability, and can  is also introduced into or discharged from the be a
simplified structure, which is compact in size  55  chamber Y via an oil
path through the opening and manufactured at a reduced marketing cost,
piston 27 whose one end opens at the rear end of and so on. 



3    5             EP 0 281 330B1                    6 the opening piston
and the other end opens in the  (i) High-speed mold closure: cylindrical
face of the opening piston in the cham- ber Y.
The three-position switching valve 31, and Because the large-diameter
piston section of   switching valves 34, 35 and 37 are set at the the
clamping ram 26 is provided at a rear end   5   position shown in Fig. 1.
The chambers W, X and Y thereof, and a large-diameter piston section is
pro-  are connected to the oil pump 40 and then the vided on the opening
piston 27, the total length of  chambers are pressurized. The pressure
working in the device including clamping cylinder is shortened  the chamber
W is the value of the product of the as shown in Fig. 1.
area S1 + S2 + S3 shown in Fig. 4 times the oil The effective pressure
receiving area S1 (the  10  pressure P (= S1 * + S2[err] P + S3' P). But
the compo- area of the piston section of the opening piston 27  nent
pressure S1` P is countervailed by the pres- minus the cross sectional area
of the rod section of  sure in the chamber Y and the component pressure the
opening piston) is designed to be substantially  S3' P is countervailed by
the pressure in the cham- equal to the cross sectional area of the
cylindrical  ber X so that the clamping ram 26 is advanced by section of
the clamping ram.                  15  the component pressure [err]
Following an ad- Note that, the effective pressure receiving area
vancement of the clamping ram 26, the oil in the of the chamber X (the area
of the piston section of  chamber X is introduced into the chamber W via
the clamping ram 26 minus the cross-sectional     the oil path 33,
switching valve 34 and the oil path [err] of the clamping ram) is defined
as S3.       30, and the oil in the chamber Y is also introduced The
chambers W and Y are connected to an oil  20  into the chamber W via the
oil path 29, the three- pump 40 and an oil tank 32 via a three-position
position switching valve 31 and the oil path 30. switching valve 31 which
is bridged between an oil   Therefore, the oil quantity supplied  to the
path 30 connected to the chamber W and an oil     chamber W from the oil
pump 40 may be the path 29 connected to the chamber Y.
quantity corresponding to the result of multiplying The three-position
switching valve 31 switches  25  the cross-sectional area S2 by the
travelling length the oil paths 29 and 30 to one of the following   of the
clamping ram so that the high speed mold three positions:
closure can be supplied with oil independently of a position for connecting
both the chambers W  the capacity of the chamber W, and the chamber and Y
to the oil pump 40 (shown in Fig. 1);       W will not be at a negative
pressure. a position for connecting only the chamber W    30 to the oil
pump 40, and for connecting the chamber  (ii) Tight clamping: Y to the oil
tank 32 (shown in Fig. 2); and a position for connecting only the chamber Y
In the high-speed mold closure, oil outflow to the oil pump 40, and for
connecting the chamber  from the oil pump 40 is reduced slightly before W
to the oil tank 32 (shown in Fig. 3).      35  completing mold closure,
then the molds are The chambers W and X are connected with        closed
with low speed and low pressure (S2 P). each other by an oil path 33
branched from the oil  The three-position switching valve 31, switching ath
30 and a switching valve 34 provided in the oil  valves 34 and 35 are
changed to the position path 33.
shown in Fig. 2 by the signal indicating completion The oil paths 29 and 33
are connected by an   40  of the high-speed mold closure. oil path 36
having a switching valve 35 in substan-  The chamber W is connected to the
oil pump tially the middle thereof.                        40 and is
pressurized as described before but the A switching valve 37 is provided
midway of the  chambers X and Y are connected to the oil tank 32 oil path
connecting the oil pump 40 and the three-  to relieve pressure so that
component pressure position switching valve 31. The switching valve 37   45
[err] and [err] P forcing against pressure in the shuts the oil flow to
prevent opening or clamping of  chamber W disappears, then the pressure
working the mold unnecessarily. Upon receiving a clamping  on the clamping
ram 26 quickly attains the value of or opening signal, then the switching
valve 37      [err]. Therefore, tight clamping can releases the oil flow.
be executed, and the switching valve 37 is This system, including a
three-position switch-  50  switched to the position of oil shut to
maintain a Ing valve 31 and switching valves 34,35 and 37, is  tight
clamping state. controlled to switch to prescribed positions auto-
matically by a control means (not shown) of the   (iii) Mold opening:
injection molding machine, etc. and storing control programs.
65      In the tight clamping state, the following steps 



Next, the action of the device will be described.  are executed. They are,
the injection machine 25 comes into contact with the fixed mold 24, resin
melt is injected into the molding mold, and the 4    7                  EP
0 281 330 B1                   8 resin melt is cooled, and solidified.
After the above  hydraulic  controlling  device  (31,34,35,37) stated
molding steps, a mold opening signal is        adapted to provide the
following modes of con- generated, then the three-position switching valve
nection: (A) for high speed mold closure, said 31 and the switching valves
34, 35 and 37 are        rear (W), front (X) and first (Y) chambers are
switched to the positions shown in Fig. 3, and the   5  connected to an oil
pressure source (40) and oil outflow from the oil pump 40 is reduced.
There-   said front(X) and first (Y) chambers are con- fore, the oil is
introduced into the chamber Y via    nected to said rear chamber (W); (B)
for tight the three-position switching valve 31 then initial    clamping,
said rear chamber (W) is connected mold opening is executed by the
component pres-      to said oil pressure source (40) and said front sure
S1[err]. After the molded product is ejected   10  (X) and first (Y)
chambers are connected to from the molding mold, the oil outflow is
increased,  pressure relief means (32); and (C) for opening and high-speed
mold opening is executed. Slightly    the mold, said first chamber (Y) is
connected before the end of mold opening, the oil outflow is   to said oil
pressure source (40) and said rear reduced again to slow down the speed of
mold          chamber (W) is connected to both said front opening. Upon
reaching the prescribed position,  is   chamber (X) and said pressure
relief means the oil outflow reduces to zero and the mold open-   (32). ing
stops. After completing the mold opening, the molded product can be taken
out.                  2. A mold clamping device according to claim 1
Discharged oil from the chamber W following       wherein, the effective
pressure receiving area retracting the clamping ram 26 is introduced into
20  of said first chamber (Y) is designed to be the chamber X via the oil
path 30, the switching      substantially equal to the cross-sectional area
valve 34 and the oil path 33, and the rest of the oil  of the ram cylinder
chamber. is returned to the oil tank 32. In the above embodiment, we
explained a mold   3. A mold clamping device according to claim 1 clamping
device for an injection molding machine,  25  or 2 wherein the enlarged
portion of the clamp- but the mold clamping device, of course, can be
ing ram (26) for dividing said clamping cylinder used for die casting
machines and similar ma-        into said rear (W) and front (X) chambers
is chines.                                               provided at the
rear end of said clamping ram. Additionally, the hydraulic controlling
device in- cluding the three-position switching valve 31, the   30  4. A
mold clamping device according to claim 1,2 switching valves 34, 35, 37,
etc. is not essential. Of  or 3 wherein, an oil path operatively connected
course, this invention is not restricted to the details  to said first
chamber (Y) provided by a bore in of the above stated embodiment.
said mold opening piston, said bore having one end at the rear end of said
mold opening Claims                                        35      piston,
and the other end on the outer face of said mold opening piston locating in
said first 1. A mold clamping device comprising: a clamp-        chamber
(Y). ing cylinder (22) slidably fitted with a clamping ram (26) whose front
end is adapted to be     5. A mold clamping device according to claim
associated, in use, with a movable element  40    1,2,3 or 4 wherein: said
hydraulic controlling (20) of a mold assembly (20,21,23,24); the
device includes a three-position switching clamping ram (26) having a
rear-opening cavity    valve (31) for coupling the oil path connected
constituting a ram cylinder chamber; a mold       to said rear chamber (W)
and the oil path opening piston fixed on an inner rear wall of
operatively connected to said first chamber said clamping cylinder (22) and
having a front  45  (Y); a switching valve (34) is provided in an oil end
portion which is a slidable fit in the ram    path connecting said rear
chamber (W) to said cylinder chamber of said clamping ram 26; and     front
chamber (X); and a switching valve (35) is wherein the clamping ram (26)
has an enlarged     operatively provided in an oil path connecting portion
constituting a piston by which said       said first chamber (Y) to said
front chamber clamping cylinder (22) is divided into a rear  50  (X); and
said three-position switching valve (31) chamber (W) and a front chamber
(X); charac-      is switchable between positions for connecting terised in
that said mold opening piston has a    both said rear (W) and first (Y)
chambers to an 



large diameter piston section at a front region   oil pump (40); for
connecting only said rear so as to divide the ram cylinder chamber into
chamber (W) to said oil pump (40) and con- a first chamber (Y) and a second
chamber (Z),  55  necting said first chamber (Y) to said pressure said
second chamber opening to the atmo-          relief means (32); and for
connecting only said sphere; and wherein said rear (W), front (X) and first
(Y) chambers are connected to a 5    7                 EP 0 281 330 B1
8 resin melt is cooled, and solidified. After the above  hydraulic
controlling  device  (31,34,35,37) stated molding steps, a mold opening
signal is         adapted to provide the following modes of con- generated,
then the three-position switching valve     nection: (A) for high speed
mold closure, said 31 and the switching valves 34, 35 and 37 are
rear (W), front (X) and first (Y) chambers are switched to the positions
shown in Fig. 3, and the   5  connected to an oil pressure source (40) and
oil outflow from the oil pump 40 is reduced. There-    said front (X) and
first (Y) chambers are con- fore, the oil is introduced into the chamber Y
via     nected to said rear chamber (W); (B) for tight the three-position
switching valve 31 then initial     clamping, said rear chamber (W) is
connected mold opening is executed by the component pres-       to said oil
pressure source (40) and said front sure S1 [err]. After the molded product
is ejected   10  (X) and first (Y) chambers are connected to from the
molding mold, the oil outflow is increased,   pressure relief means (32);
and (C) for opening and high-speed mold opening is executed. Slightly
the mold, said first chamber (Y) is connected before the end of mold
opening, the oil outflow is    to said oil pressure source (40) and said
rear reduced again to slow down the speed of mold           chamber (W) is
connected to both said front opening. Upon reaching the prescribed
position,  15    chamber (X) and said pressure relief means the oil outflow
reduces to zero and the mold open-     (32). ing stops. After completing
the mold opening, the molded product can be taken out.                   2.
A mold clamping device according to claim 1 Discharged oil from the chamber
W following         wherein, the effective pressure receiving area [err]
the clamping ram 26 is introduced into  20  of said first chamber (Y) is
designed to be the chamber X via the oil path 30, the switching
substantially equal to the cross-sectional area valve 34 and the oil path
33, and the rest of the oil  of the ram cylinder chamber. is returned to
the oil tank 32. In the above embodiment, we explained a mold    3. A mold
clamping device according to claim 1 clamping device for an injection
molding machine,  25  or 2 wherein the enlarged portion of the clamp- but
the mold clamping device, of course, can be        ing ram (26) for
dividing said clamping cylinder used for die casting machines and similar
ma-          into said rear (W) and front (X) chambers is chines.
provided at the rear end of said clamping ram. Additionally, the hydraulic
controlling device in- cluding the three-position switching valve 31, the
30  4. A mold clamping device according to claim 1,2 switching valves 34,
35, 37, etc. is not essential. Of  or 3 wherein, an oil path operatively
connected course, this invention is not restricted to the details  to said
first chamber (Y) provided by a bore in of the above stated embodiment.
said mold opening piston, said bore having one end at the rear end of said
mold opening Claims                                        35       piston,
and the other end on the outer face of said mold opening piston locating in
said first 1. A mold clamping device comprising: a clamp-         chamber
(Y). ing cylinder (22) slidably fitted with a clamping ram (26) whose front
end is adapted to be       5. A mold clamping device according to claim
associated, in use, with a movable element  40     1,2,3 or 4 wherein: said
hydraulic controlling (20) of a mold assembly (20,21,23,24); the
device includes a three-position  switching clamping ram (26) having a
rear-opening cavity     valve (31) for coupling the oil path connected
constituting a ram cylinder chamber; a mold        to said rear chamber (W)
and the oil path opening piston fixed on an inner rear wall of
operatively connected to said first chamber said clamping cylinder (22) and
having a front  45  (Y); a switching valve (34) is provided in an oil end
portion which is a slidable fit in the ram     path connecting said rear
chamber (W) to said cylinder chamber of said clamping ram 26; and
front chamber (X); and a switching valve (35) is wherein the clamping ram
(26) has an enlarged      operatively provided in an oil path connecting
portion constituting a piston by which said        said first chamber (Y)
to said front chamber 



clamping cylinder (22) is divided into a rear  50  (X); and said
three-position switching valve (31) chamber (W) and a front chamber (X);
charac-       is switchable between positions for connecting terised in
that said mold opening piston has a     both said rear (W) and first (Y)
chambers to an large diameter piston section at a front region    oil pump
(40); for connecting only said rear so as to divide the ram cylinder
chamber into      chamber (W) to said oil pump (40) and con- a first
chamber (Y) and a second chamber (Z),  55  necting said first chamber (Y)
to said pressure said second chamber opening to the atmo-           relief
means (32); and for connecting only said sphere; and wherein said rear (W),
front (X) and first (Y) chambers are connected to a 5    9
EP 0 281 330 B1                    10 first chamber (Y) to said oil
pressure source       ladite premiere chambre (Y) sont reli6es a (40) and
connecting said rear chamber (W) to       ladite chambre posterieure (W);
(B) pour le said pressure relief means (32).                   serrage
puissant , ladite chambre postdrieure (W) est reliie A ladite source (40)
d'huile sous 6. A method of operating a mold assembly in-   5
pression et ladits chambre anterieure Q() et cluding a mold clamping device
according to        ladite premiere chambre (Y) sont reli~es.h un any
preceding claim, including the steps of:       moyen de relachement de
pression (32); et (C) (A) effecting high speed closure of the mold     pour
l'ouverture du moule, ladite premibre assembly by connecting said rear (W),
front      chambre (Y) est reliee A ladite source (40) (X) and first (Y)
chambers to an oil pressure  io  d'huile sous pression et ladite chambre
post6- source (40);                                     rieure (W) est
reli6e a la fois a ladite chambre (B) effecting tight clamping by
maintaining      anterieure (X) et audit moyen de relachernent said rear
chamber connected to the oil           de pression (32). pressure source
(40) while said front (X) and first (Y) chambers are connected to  15  2.
Dispositif de serrage de moule selon la reven- pressure relief means (32);
and                  dication 1, dans loquel la surface de ladite (C)
effecting mold opening by connecting         premibre chambre (Y) recevant
effectivement said first chamber to the oil pressure source    la pression
est congue pour Otre sensiblement (40) and connecting the rear chamber (W)
egale A la section transversale de la chambre and the front chamber (X) to
the pressure  20    cylindrique du verin. relief means (32). 3. Dispositif
de serrage de moule selon la reven- Revendications
dication 1 ou 2, dans lequel la partie agrandle du verin de serrage (26)
pour diviser ledit 1. Dispositif de serrage de moule, comprenant:  25
cylindre de serrage en chambres post6rieure un cylindre de serrage (22)
ajustl a glissement    (W) et anterieure (X) est r6alisee & l'extremite
dans un verin de serrage (26) dont l'extr6mit6     arriere dudit verin de
serrage. ant6rieure est congue pour coop6rer, en fonc- tionnement, avec un
element mobile (20) d'un    4. Dispositif de serrage de moule selon la
reven- agencement de moule (20,21,23,24); le verin  30    dication 1, 2 ou
3, dans lequel un passage de serrage (26) ayant une cavitd d6bouchant
d'huile cooperant avec ladite premiire cham- vers l'arriere qui constitue
une chambre cylin-    bre (Y) est constitue par un al6sage dans ledit
drique de v6irn; un piston d'ouverture de mou-     piston d'ouverture de
moule, ledit alesage le fixe sur la paroi post6rieure interne dudit
ayant une premiere extremite au niveau de cylindre de serrage (22) et ayant
une partie  35   I'extremite arriere dudit piston d'ouverture de formant
extrdmit6 anterieure ajustee & glisse-     moule, et l'autre extremite sur
la face externe ment dans la chambre cylindrique de vnrin          dudit
piston d'ouverture de moule etant situ~e ^    dudit verin de serrage 26; et
dans lequel le     dans ladite premiere chambre (Y). 1_> verin de serrage
26 a une partie agrandie qui constitue un piston par lequel ledit cylindre
de   40  5. Dispositif de serrage de moule selon la reven- serrage (22) est
divis6 en une chambre poste-      dication 1, 2, 3 ou 4, dans lequel: ledit
disposi- rioure (W) et une chambre antdrieure (); ca-       tif de commando
hydraulique comprend une ract6rise en ce quo ledit piston d'ouverture de
soupape de commutation (31) & trois positions moule comporte au niveau
d'une region ante-        pour coupler le passage d'huile relie & ladite
rieure une partie a grand diambtre de piston   45  chambre posterieure (W)
et le passage d'huile de fagon a diviser la chamrbre cylindrique du
cooperant avec ladite premribre chambre (Y); 



verin en une premibre charnbre (Y) et une          une vanne de commutation
(34) est disposde seconde chambre (Z), ladite seconde chambre        dans
un passage d'huile reliant ladite chambre debouchant dans l'atmnosphere; et
dans lequel      posterieure (W) a ladite chambre antdrieure lesdites
chambres post6rieure (W) et anterieu-  50  (X); et une vanne de commutation
(35) est re (X) et la premiere chambre (Y) sont reliees     disposee pour
fonctionner dans un passage A un dispositif de commando hydraulique
d'huile reliant ladite premibre chambre (Y) A (31,34,35,37) congu pour
realiser les modes de     ladite chambre anterieure (X); et ladite soupa-
communication suivants: (A) pour la fermeture      pe de commutation (31) a
trois positions est rapide du moule, lesdites chambres posterieu-  ss
commutable. entre des positions pour relier a re (W), anterieure (X) et la
prerniere chambre     la fois ladito chambre posterieure (W) et ladite (Y)
sont reliees h une source (40)) d'huile sous   premiere chambre (Y) a une
pompe (40) d'hui- pression et ladite chambre anterieure (X) et       le;
pour relier uniquement ladite chambre pos- 6    EP  0 281 330 B1       12
terieure (W) a ladite pompe (40) d'huile et       zur Atmosphare offen ist;
und wobei die hinte- roller ladite premiere chambre (Y) audit moyen    re
Karnmer (W), die vordere Kammer (X) und de relachement de pression (32); et
pour relier   die erste Kammer (Y) mit einer hydraulischen uniquement
ladite premiere chambre (Y) a la-      Steuervorrichtung  (31,34,35,37)
verbunden dite source (40) d'huile sous pression et relier   a  sind,
welche dafOr vorgesehen ist, folgende ladite chambre postbrieure (W) audit
moyen de     Verbindungsarten vorzusehen: (A) zum Hoch- relachement de
pression (32).                     geschwindigkoitsschlielen des
Formwerkzeu- ges sind die hintere Kammer (W), die vordere 6. Proc~d6 de
fonctionnement d'un agencement          Kammer (X) und die erste Kammer (Y)
mit de moule comportant un dispositif de serrage   10  einer Oldruckquelle
(40) verbunden und die de moule selon l'une quelconque des revendi-
vordere Kammer Q() und die erste Kammer (Y) cations precedentes, comprenant
les etapes        sind mit der hinteren Kammer (W) verbunden; de:
(B) zum festen Zuhalten ist die hintere Kam- (A) r~alisation d'une
fermeture tres rapide     mer (W) mit der 6ldruckquelle (40) verbunden de
l'agencement de moule en reliant lesdi-  15  und die vordere Kammer (X) und
die erste tes chambres postdrieure (W) et anterieure      Kammer (Y) sind
mit Druckentspannungsmit- (X) et ladite premibre chambre (Y) a une
teln (32) verbunden; und (C) zum Offnen des source (40) d'huile sous
pression;              Formwerkzeuges ist die erste Kammer (Y) mit (B)
realisation d'un serrage puissant en        der 61druckquelle (40)
verbunden und die hin- maintenant ladite chambre posterieure re-  20  tore
Kammer (W) !st sowohl mit der vorderen liee a la source (40) d'huile sous
pression     Kammer (X) als auch mit den Druckentspan- tandis que ladite
chambre antbrieure () et      nungsmitteln (32) verbunden. ladite premiere
chambre (Y) sont reliees au moyen de relAchement de pression; et        2.
Eine Formschlioefvorrichtung gemafB Anspruch (C) r6alisation d'une
ouverture du moule on   25  1, wobei die wirksame Druckaufnahmeflache
reliant ladite premiere chambre a la source     der ersten Kammer(Y) im
wesentlichen gleich (40) d'huile sous pression. et en reliant la    der
Querschnittsfilche der Stempeizylinder- chambre posterieure (IN) et la
chambre an-      kammer ist. t6rieure ()( au moyen de relichement de
pression (32).                         30  $  Eine FormschlieBvorrichtung
gemAB Anspruch 1 oder 2, wobei der vergroBerte Abschnitt des
PatentansprUche                                       SchlieBstempels (26)
zum Teilen des SchlieB- zylinders in die hintere Kammer (IN) und in die 1.
Eine Formschliefivorrichtung, welche umfalt:       vordere Kammer(X) am
hinteren Ende des eonen Schliefzylinder (22) mit einem  ver-  36
Schlieflstempels vorgesehen !st. schiebbar aufgenommenen Schlie0stempel
(26), dessen vorderes Ends daftir vorgesehen  4. Eine FormschlieBvorichtung
gemAB Anspruch ist, mit einem beweglichen Element (20) einer     1, 2 oder
3, wobel ein mit der ersten Kammer Formworkzeuganordnung (20,21,23,24)
verbun-       (Y) betriebsmaBig verbundener i5lpfad durch den zu sein;
wobei der SchlieBstempel (26)  40    eine Bohrung im Formoffnungskolbon
vorgese- einen eine Stempelzylinderkammer bildenden        hen ist, welche
Bohrung ein Ends am hinteren sich nach hinten offnenden Hohlraum besitzt;
Ende des Formoffnungskolbens und das ande- einen Formoffnungszylinder, der
an einer inne-    re Ende an der auIeren Stirnflche des in der 



ren R~ckwand des Schlieozylinders (22) befe-      ersten Kammer (Y)
angeordneten Formoff- stigt ist und eonen vorderen Endabschnitt be-  4s
nungskolbens besitzt. sitzt, welcher in der Stempeizylinderkammer des
Schlioestempels (26) verschiobbar aufge-   5. Eine Formschlelvorrichtung
gemAB Anspruch nommen !st; und wobel der Schlielstempel          1, 2, 3
oder 4, wobei: die hydraulische Steuer- (26) eonen, einen Kolben bildenden
vergrdf3er-    vorrichtung ein Drei-Wege-Schaltventil (31) ten Abschnitt
besitzt, durch welchen der  5o      zum Verbinden des mit der hinteren
Kammer Schliefzylinder (22) in eine hintere Kammer       (W).verbundenen
Olpfades mit dem mit der (W) und eine vordere Kammer (X) geteilt wird;
ersten Kammer (Y) betriebsmagig verbunde- dadurch gekennzeichnet, daB der
Formmff-          non Olpfad umfaBt; ein Schaltventil (34) in ei-
nungskolben an einem vorderen Bereich einen       nem die hintere Kammer
(W) mit der vorderen Kolbenabschnitt mit einem  groBeren Durch-  s5
Kammer (X verbindenden Olpfad vorgesehen messer besitzt, um die
Stempelzylinderkam-        ist; und ein Schaltventil (35) betriebsmal~ig in
mer in eine erste Kammer (Y) und eine zweite      elnem die erste Kammer
(Y) mit der vorderen Kammer (Z) zu teilen, welche zweite Kammer
Kammer (X) verbindenden Olpfad vorgesehen 7    13                 EP 0 281
330 B1                    14 ist; und das Drei-Wege-Schaltventil (31) zwi-
schen Stellungen zum Verbinden der hinteren Kammer (W) und der ersten
Kammer (Y) mit elner Olpumpe (40); zum Verbinden nur der hinteren Kammer
(W) zur Olpumpe (40) und   5 zum Verbinden derersten Kammer (Y) mit den
Druckentlastungsmitteln (32); und zum Verbin- den nur der ersten Kammer (Y)
mit der 01- druckquelle (40) und zum Verbinden der hinte- ren Kammer (W)
mit den Druckentlastungsmit-  10 teln (32) schaltbar ist. 6. Ein Verfahren
zum Betreiben einer eine Form- schliefvorrichtung gemiB irgendeinem vorher-
gehenden Anspruch umfassenden Formwerk-  i5 zeuganordnung mit den
Schritten: (A) Bewirken des   Hochgeschwindigkeitsschliefens   der
Formwerkzeuganordnung durch Verbinden der hinteren Kammer (W), der vorderen
Kammer (X) und der ersten Kammer (Y) mit einer 61-  20 druckquelle (40);
(B) Bewirken des festen Zu- haltens durch Aufrechterhalten der Verbindung
der hinteren Kammer mit der Oldruckquelle (40) w~hrend die vordere Kammer
(X) und die erste Kammer (Y) mit den Druckentlastungs-  25 mitteln
verbunden sind; und..(C) Bewirken des bffnens des Formwerkzeuges.durch
Verbinden der ersten Kammer mit der Oldruckquelle (40) und durch Verbinden
der hinteren Kammer (W) und der vorderen Kammer (X) mit den Druck-  30
entlastungsmitteln (32). 35 40 45 50 55 8    


