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ven cylinders must have pressure proof struc- tures. The front chamber of
the clamping cylinder, This invention relates to a mold clamping device,
which Is not used for driving to open molds or to and particularlyto a mold
damping deviceforan injec-  clamp them tightly, also must have a pressure
tion molding machine or a die casting machine.  5     proof structure. With
such pressure proof struc- In the direct pressure type mold clamping
devices  ture, that device must be larger and heavier. for injection
molding mschines and die casting        (3) The first open-close valve,
which opens or machines, it is necessary to open or dose molds at a  closes
the connecting path, provided in the piston high speed for reducing the
time of the molding cycle.  section of the clamping ram is controlled in
its In addition, it is also necessary to clamp molds with a   10  operation
by the oil path provided In the damping large force to oppose the molding
pressure.          ram and extending in the axial direction thereof To
satisfy these opposing requirements this par-  and by the oil circuit
connected to the path whose ticular type of mold clamping device generally
has a  one end opens in the surface of the clamping ram complex structure.
Further, many kinds of mold       located in the vicinity of a movable
board and Is clamping devices exist.                       15
connected to a hydraulic machine via external For example, a conventional
mold clamping         piping. However, with this structure, it is difficult
device for a plastic injection molding machine, which  to machine or
assemble the clamping ram, and has been disclosed as Japanese Patent
Provisional     there are problems in durabilty and safety Publication
gazette 57-115329, has following struc-   because of the connecting of the
external piping ture.                                        20     to
movable portions. Namely, there are in parallel, a plurality of liquid  (4)
Many cylinder units which need precision pressure driven cylinders for
opening the mold, and a  machining are employed, so that manufacturing high
power clamping cylinder. A single acting piston   steps of producing the
device are numerous and for mold clamping is fitted to a clamping ram of
the  the device will be expensive. clamping cylinder from the rear. The
liquid pressure  25  EP-A-0 281 329,which is included in the state of
chambers of the liquid pressure driven cylinders are  the art under the
terms of EPC Article 54(3), discloses connected to the front oil chamber of
the clamping  a mold damping device having a clamping cylinder cylinder.
The front oil chamber and the rear oil cham-  slidably fitted with a
damping ramfastwith a movable berof the clamping cylinderare connected by
the con-  board, and a high speed piston which is slidablyfitted necting
path of the piston section of the clamping ram.  30  in said clamping ram
from the rear, the mold clamping The connecting path is opened or dosed by
a first device having: open-close valve which is operated by oil pressure
a rear oil chamber for oil pressure being formed from outside.
by a piston section of said damping ram in said clamp- In this mold
clamping device, formold opening or  ing cylinder; mold closure, oil in the
front oil chamber of the damp-  36  afirst oil path for supplying oil to
the rear oil cham- ing cylinder and oil in the liquid pressure driven
cylin-  ber of said damping cylinder; ders travels via the connecting path
of the piston    a connecting path passing through the piston sec- section
of the clamping ram, so that negative pressure  tion of said clamping ram
to connect the front chamber scarcely generates in the cylinders and smooth
oper-  and the rear oil chamber of said damping cylinder; ation can be
executed. Thefactthatthe damping cyli-  40  a open-close valve being
slidably fitted on the nder and the liquid pressure driven cylinders are in
rearend section of said clamping ramforopening said parallel advantageously
reduces the total length of  connecting path during mold closure and mold
open- the device.                                       ing, and for
closing said connecting path during mold However, there are the following
problems in the  clamping; above stated mold clamping device.            46
a chamber for mold opening and a chamber for (1) Because the mold opening
operation Is driven  mold closure being provided in said damping ram by the
liquid pressure driven cylinders, a plurality  a second oil path for
supplying oil to the oil cham- of the liquid pressure driven cylinders must
be  ber for mold opening and the oil chamber for mold provided on both
sides of the clamping cylinder  closure; for balancing mold opening action.
50      an oil chamber for valve opening being formed (2) When the molds
are opened, the oil chambers  between the slidably fitted section of said
first open- of the liquid pressure driven cylinders are press-  close valve
and said clamping ram; urzed so that the chambers are connected to the   a
through-hole bored in said clamping ram to con- front and rear chambers of
the clamping cylinder  nect said oil chamber for valve opening and the oil
for oil flow. Therefore, the oil pressure affects not  55  chamber for mold
opening of said clamping ram to only the chambers of the liquid pressure
driven  each other. cylinders but the front and rear chambers of the
EP-A-0 281 329 also requires a support cylinder clamping cylinder so that
the liquid pressure dri-  and support piston, with specified pressure
relation- 
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pressure receiving areas of the cham-  nated in this case. bers of the
clamping and support cylinders. The pre-  During mold opening, the first
open-close valve is sent invention shares the above features, except that
moved to open the connecting path of the piston sec- it does not require
the presence of a support cylinder  tion of the damping ram. This movement
is executed and piston. Furthermore it requires a charge tank con-    5
for a mold opening operation by supplying oil from an nected to the front
oil chamber of said clamping cyli-  oil chamber for mold opening which is
formed in the nder, being provided in parallel to said clamping  clamping
ram to oil chamber for opening the valve cylinder, and having capacity
larger than the capacity  which is formed as a gap between the first
open-close difference between the front oil chamber and the rear  valve and
the periphery of the clamping ram via a oil chamber of said clamping
cylinder; and a second   10  through-hole bored in the clamping ram.
Therefore, open-close valve for connecting and disconnecting  an oil
circuit for operating the first open-close valve the front oil chamber of
said clamping cylinder and  can be quite simple. said charge tank.
Mold opening ormold closing operation bysilding Preferred embodiments of
this invention may    the clamping ram in the clamping cylinder can solve
or ameliorate one or more of the above prob-  15  executed byusing a front
oil chamber for mold closure lems, and desirably provide a simple, compact
and  and a rear oil chamber for mold opening which are light mold clamping
device which can execute smooth  divided by a piston section of a
high-speed piston slid- mold opening or mold closure without generating
ably fitted into the clamping ram. Preferably the front. negative pressure
in the clamping cylinder.       chamber of the damping ram is formed as an
air In the present invention, basically a front oil  20  chamber connected
to the atmosphere, and the oil chamber and a rear oil chamber of a clamping
cylin-  chamber for mold closure Is formed in the high-speed der, which are
divided by a piston section of a clamp- piston by fitting a piston rod
whose one end is fixed ing ram, are connected by a connecting path bored
on the wall of the air chamber in the high-speed piston through the piston
section of the clamping ram. With  from front end thereof. In this case, as
a result of this structure, when the piston section of the damping   25
selecting the cross sectional area of the piston rod, ram travels in the
clamping cylinder for mold closure  the effective cross sectional area of
the oil chamber and mold opening, the oil in the front oil chamber of  for
mold dosure and the effective cross sectional ari the clamping cylinder
travels via the connecting path  of the oil chamber for mold closure can be
equal s!ff- so that no negative pressure generates In the damp-
stantially, so that the speed of mold closure and the Ing cylinder, and
mold opening and mold closure can  30  speed of mold opening can be the
same without an be executed smoothly. Oil deficiency or surplus in
external switching valve, and efficiency of the molding either chamber is
supplied from or returned to a  cycle can be increased. charge tank.
Embodiments of the present Invention may have Aftr mold closure, when tight
clamping is exec-  advantages: uted by supplying oil to the rear chamber of
the clamp-  35  (1) during mold opening and mold closure, upon ing
cylinder, the connecting path provided in the    moving the piston section
of the damping ram in piston section of the clamping ram is dosed by a
first  the clamping cylinder, the oil In the clamping oil open-close valve.
The operation of the first open-    nder travels via the connecting path of
the piston close valve is executed by closing a second open-     section of
the clamping ram so that the operation close valve to pressurize the inner
space of the  40  of mold opening and mold closure can be clamping
cylinderfor generating an effective pressure  smoothly executed without
generating negative difference across the first open-close valve. The sec-
pressure in the clamping cylinder; and open-close valve is necessary to
move the first  (2) the operation of mold opening or mold closure
open-close valve in a prescribed direction to close the  can be executed by
pressurizing only the oil connecting path of the clamping ram.         45
chamber for mold closure or the oil chamber for During tight damping, oil
pressure in the front oil  mold opening in the clamping ram. For tight
chamber of the damping cylinder Is released by a     clamping, clamping
pressure scarcely affects the relief valve so that the front oil chamber is
kept at low  front oil chamber of the clamping cylinder, so that pressure.
Therefore, it is scarcely necessary to form  pressure in the front oil
chamber of the clamping the front oil chamber of the clamping cylinder and
the   50  cylinder and the charge tank is seldom generated charge tank as
pressure proof structures. They
throughouttheoperationcycle.Therefore,it is not experience only low
pressures, so that their structures  necessary for the front oil chamber of
the clamp- can be simple. Note that, after beginning the tight  ing
cylinder and the charge tankto have pressure clamping operation by closing
the connecting path of  proof structure. Thus their structure can be simple



the piston section of the clamping ram, the second  55  and compact, and
the device can be light and can open-close valve may open to release the
oil pressure  be reduced is manufacturing cost; in the front oil chamberof
the clamping cylinderto the  (3)the movement of the first open-close valve
can charge tank, therefore the relief valve can be eliml-  be executed by
supplying oil from the oil chamber    5                  EP 0 311 269 B1
for mold opening to the oil chamber for valve  second open-close valve 41
is shown in Fig. 2. opening via the through-hole bored In the clamp-  The
portion of the clamping ram 20 which extends ing ram to connect the oil
chamber for valve open-  into the chamber B has a large-diameter section 23
ing and the oil chamber for mold opening to each  and a small-diameter
section 24 whose diameter is other, so that external piping can be
eliminated,   6   smaller than the large-diameter section 23. A first
machining and assembling can be easier, and   open-close valve 25 Is fitted
onto the large-diameter durablity and safety can be increased.
section 23 and the small-diameter section 24, and is The preferred
embodiments of the present inven-  also slidable in the axial direction of
the clamping ram tion will now be described by way of example with  20 to
open and close the connecting path 22. The first reference to the
accompanying drawings in which:    10  open-close valve 25 Is formed as a
ring piston, and its Fig. 1 shows a cross sectional view of a clamping
sleeve section 26 is guided on the periphery of the cylinder in the mold
opening status;          large-diameter section 23. The one end face of the
Fig. 2 shows an enlarged sectional view of a sec-  sleeve section 26 Is
capable of closing the connecting and open-close valve;
path 22. There Is fixed a stop 27 to prevent the first Fig. 3 shows a cross
sectional view of a clamping  15  open-close valve 25 from slipping out and
to limit cylinder of another embodiment; and           traveling length
thereof on the small-diameter section Fig. 4 shows a cross sectional view
of a normally  24. There Is formed a space F (described as chamber open
type second open-close valve.             F later) between the Inner face
of the sleeve section Preferred embodiments of the present invention  26 of
the first open-close valve 25 and the outer face will now be described in
detail with reference to  20  of the small-diameter section 24.
accompanying drawings as follows.                    There is inserted a
high-speed piston 28 whose A movable board 10 is guided to move to and
rear end Is fixed on the Inner rear wall of the damping away from a fixed
board 11 by a tie bar 13 which is  cylinder 18 in the clamping ram 20. The
inner space spanned between the fixed board 11 and a cylinder  of the
clamping ram 20 Is divided into an air chamber block 12.
25  G and a chamber C for mold opening (described later) On each opposite
face of the movable board 10  by the piston section 29 of the high-speed
piston 28. and the fixed board 11, there are provided a movable  The
airchamberG is connected totheatmosphere via mold 14 and a fixed mold 25.
On a base 16 provided  a path (not shown). The chambers C and F are con- -
atthe rear side of the fixed board 11, there is provided  nected via a
through-hole bored In the clamping ram an injection machine 17 which can be
moved to and  30  20. away from the fixed mold 15. On the cylinderblock 12,
A front end of a piston rod 45, which projectsfrom there are, In parallel,
a clamping cylinder 18 and  the inner bottom face of the air chamber G of
the charge tank 19.                                   clamping ram 20, is
slidably fitted in the high-speed A clamping ram 20 whosefrontend is
connected  piston 28 so that there are formed a chamber A for to the rear
face of the movable board 10 is slidably fit- 35  high speed mold closure
(described the chamber A ted in the clamping cylinder 18 through the front
lid 9.  later) In the high-speed piston 28. The chambers A The innerspace
of the damping cylinder 18 is divided  and C are connected to a hydraulic
machine (not into a front chamber E (described E later) and a rear  shown)
which is provided outside of the cylinder block chamber B (described later)
by the piston section 21  12 via an oil path 47. of the clamping ram 20.
The chambers E and B are  40  Switching valves (not shown), which are
provided connected to each other by a connecting path 22 pro-  outside of
the cylinder block 12, are connected to the vided In the piston section 21.
oil paths 46 and 47 to pass the return of from the The charge tank 19 is
connected to the chamber  chamber A to the oil path 47 for supplying it to
the  , E as a front oil chamber of the clamping cylinder 18.  chamber C.
The capacity of the charge tank 19 is larger than the   45  Note that,
numeral 48 is an oil path to supply oil capacity difference between the
chambers E and B of  to the chamber B and numeral 49 is an overflow tube.
the clamping cylinder 18.                         Oil which overflows from
the overflow tube Is returned The chamber E is connected to a hydraulic
to a main tank (not shown). machine via a relief valve 40 which Is set at
low press-  Next, the actin of the device will be described. ure.
50 A second open-dose valve 41 opens and closes   High-speed mold closure: 



an oil path 33. Namely, a valve body 42 is normally biased to contact valve
seat 44 for closing an oil path  The chamber D is pressurized to move the
valve 33 by a coil spring 43. The valve body 42 is moved to  body 42, the
oil path 33 Is opened, and the chamber open the oil path 33 acting against
elasticity of the coil  55   E and the charge tank 19 are connected. spring
43 for connecting the charge tank 19 and the  Next, the oil is supplied to
the chamber A via the chamber E by supplying oil the the chamber D of the
oil path 46 to execute high speed mold closure. When second open-close
valve 41. An enlarged view of the  the piston section 21 of the clamping
ram 20 travels    7                  EP 0 311 269 B1                8 in
the chamber E, the oil in the chamber E is intro-  pressurized to open the
second open-close valve 41 , duced into the chamber B via the connecting
path 22.  and the chamber E and the charge tank 19 is connec- Any lack of
oil caused by size difference between the  ted by the oil path 33. Next,
the oil is supplied to the chambers B and E Is made up for from the charge
tank  oil path 47 to pressurize the chamber C for high press- 19, so that
the chamber B will not be at negative   5   ure mold opening. pressure, and
high speed mold closure can be exec-   At that time, the chamber C Is
pressurized and uted.                                            then the
chamber F is pressurized by the through-hole Note that the chambers E and B
and the charge  32, so that the first open-dose valve 25 is retracted to
tank 19 are not pressurized so that the first open-dose    connect the
chambers E and B via the connecting valve 25 has been moved to open the
connecting path  10  path 22, and the oil In the chamber B is returned to
the 22 by oil resistance caused by moving the piston sec-  chamber E and
the charge tank 19. tion 21 of the clamping ram 20.
Further, the oil returned from the chamber A Is introduced to the oil path
47 via the oil path 46 and the Tight clamping:
switching valve (not shown), so that mold opening 15  operation Is
accelerated to equalize the speed of mold Following the high speed mold
closure caused by  opening to the speed of mold closure. pressurizing the
chamber A, the oil amount which is  Note that If the effective cross
sectional area of supplied to the chamber is reduced and the mold is  the
chambers A and C are designed to be equal, the closed at low speed and at
low pressure.         speed of mold opening and the speed of mold closure
Next, the chamber D Is opened, the valve body 42   20  can be equal without
the switching valve is pushed to the valve seat 44 by the elasticity of the
Another embodiment is shown in Fig. 3. coil spring 43 to close the oil path
33, and then the oil  In this embodiment, elements which are the same Is
supplied to the chamber B via the oil path 48 to  as former embodiment are
indicated by same numer- pressurize. Therefore, there is generated pressure
als of the former, and explanation will be omitted. difference between both
sides of the first open-close  25  A front oil chamber and a rear oil
chamber of a valve 25 so that the first open-close valve 25 adv-  clamping
ram 20 are divided by a piston section 29 of ances and the end face of the
sleeve section 26 con-  a high speed piston 28, and the front oil chamber
is tacts the piston section 21 of the clamping ram 20 to  formed as a
chamber A for high speed mold closure close the connecting path 22. Then
the oil supplied to  the rear oil chamber is formed as a chamber C for the
chamber B acts on the rear end face of the clamp-  30  mold opening. Ing
ram 20 to execute tight clamping. In this case, if  The chambers A and C
are connected to a hyd- the chamber A is pressurized simultaneously, output
raulic machine (not shown) provided outside of a cyli- of the chamber A
also acts for tight clamping.     nder block 12 via oil paths 46 and 47. A
switching Note that the pressure In the chamberE has been  valve (not
shown), which is provided outside of the released by the relief valve 40 to
keep at low pressure.  35  cylinder block 12, is connected to the oil paths
46 and Keeping the tight clamping status, the injection  47 to introduce
the return oil from the chamber C machine 17 Is advanced, and resin melt Is
injected  the oil path 47 for supplying to the chamber A. into the molds,
and after cooling and solidification, the  In this embodiment, a chamber E
is connected to next manufacturing step will be executed.        an oil
tank 52 by a spring check valve 50 and a check Note that since the chamber
E is only at low   40  valve 51 which are arranged In parallel, and which
pressure, the front lid 9 need not to have high hard-  allow the oil pass
in opposite directions. ness. It can be of simple structure.
Therefore, in the device in this embodiment, high When the oil is supplied
to the chamber B fortight  speed mold closure is executed by supplying the
oil clamping, the second open-close valve 41 Is dosed to  from the oil path
46 to the chamber A. And high speed generate effective pressure In the
chambers B and E.  45  mold opening is executed by supplying the oil from
the With this generating effective pressure, pressure dif-  oil path 47 to
the chamber C. During mold opening, ference between both sides of the first
open-dose  the return oil from the chamber A is introduced to the valve 25
Is generated, and the first open-close valve  oil path 47 via the oil path
46 and the switching valve 



25 is moved to close the connecting path 22. The  (not shown), so that the
speed of mold opening is chamber B Is kept at low pressure by the action of
the  50  accelerated to equalize the speed of mold opening to relief valve
40 until closing the connecting path 22.  the speed of mold closure. After
closing the connecting path 22, the chamber B  The spring check valve 50
releases the oil in the is pressurized for tight clamping.
chamber E which is compressed during tight clamping to the oil tank 52 to
keep the chamber E at low press- High pressure mold opening:
55   ure, so itworks as safetyvalve.On transferringfrom tight damping to
mold opening with release of the Upon stopping pressurizing in the chambers
A  pressure in the chamber B, the check valve 51 pre- and B the pressure Is
released, the chamber D is  vents the chamberEfrom being negative in a
moment    9                   EP 0 311 269 B1                 10 by sucking
oil which escaped from the chamber E dur-  and disconnecting the front oil
chamber (E) of said ing tight clamping from the oil tank 52.
clamping cylinder and said charge tank (19). Therefore, smooth mold opening
can be executed.        2. A mold clamping device according to claim 1,
Note that oil is introduced from the charge tank 19  wherein said first
open-close valve (25) Is formed as to the chamber E during mold opening so
the check   5   a ring piston which is slidably fitted on a large-diame-
valve 51 can be eliminated.                        tersection (23) and a
small-diameter section (24) pro- A second open-close valve 41 can be a
normally  vided at rear end section of said clamping ram (20) open type
valve as shown in Fig. 4. In this case, It can  which projects into the
rear oil chamber (B) of said be controlled as to open or closed status in a
similar  clamping cylinder (18), said connecting path provided manner to
the former embodiment If the second   10  In the piston section of said
clamping ram (22) is open- open-close valve 41 is a normally open type, the
oil is  able and closable by the end face of the sleeved sec- introduced
quite smoothly from the charge tank 19 to  tion of the ring piston (25)
which can slide on the the chamber E so that the check valve 51 can be
elimi-  large-diameter section (23) of said clamping ram; nated.
and the space between the inner face of the ring pis- 15  ton (25) and the
outer face (24) of the small-diameter section of said clamping ram is
formed as the oil Claims
chamber (F) for valve opening. 3. A mold clamping device according to claim
1 or 1. A mold clamping device having a clamping cyli-  2, wherein said
second open-close valve (41) is ider (18) slidably fitted with a clamping
ram (20)  20  arranged to be opened to connect the front oil cham- whose
front end is fast with a movable board (10), and  ber (E) of said clamping
cylinder(18) and said charge a high speed piston (28) which is slidably
fitted in said  tank (19) when oil is supplied to the oil chamber of
clamping ram (20) from the rear, the mold clamping  mold closure (A) of
said clamping ram and when oil is device having:
supplied to the oil chamber for mold opening (C) a rear oil chamber (B) for
oil pressure being for-  25  thereof, and said second open-close valve (41)
closes med by a piston section (21) of said damping ram (20)  an oil path
(33) between the front oil chamber (E) of in said clamping cylinder (18);
said clamping cylinder and said charge tank (19) a first oil path (48) for
supplying oil to the rear oil  when oil is supplied to the rear chamber (B)
of said chamber (B) of said clamping cylinder;             clamping
cylinder (18). a connecting path (22) passing through the piston   30  4. A
mold clamping device according to claim 1,2 section (21) of said clamping
ram to connect the front  or 3, further comprising a relief valve (40) to
keep the chamber (E) and the rear oil chamber (B) of said   front oil
chamber (E) of said clamping cylinder at low clamping cylinder (18);
pressure. a first open-close valve (25) being slidably fitted  5. A mold
claming device according to claim 1,2 on the rear end section of said
clamping ram (20) for  35  or 3, wherein the front oil chamber (E) of said
clamp- opening said connecting path (22) during mold clos-  Ing cylinder is
connected to an oil tank (52) by a spring ure and mold opening, and for
closing said connecting  check valve (50) for releasing oil to the oil tank
to keep path during mold clamping;                         the front oil
chamber at low pressure and a second a chamber for mold opening (C) and a
chamber    check valve (51) which is provided in parallel with the for mold
closure (A) being provided in said clamping  40  spring check valve (50)
and passes oil in the opposite ram (20);
direction. a second oil path (46, 47) for supplying oil to the  6. A mold
clamping device according to claim oil chamber for mold opening (C) and the
oil chamber  1,2,3,4 or 5, wherein said clamping ram (20) has an for mold
closure (A);                              inner space divided into the
front oil chamber (A) for an oil chamberforvalve opening (F) being formed
45   mold closure and the rear oil chamber for mold open- 



between the slidably fitted section of said first open-  ing (C) by a
large-diameter piston section (29) of a close valve (25) and said clamping
ram;            high speed piston (28). a through-hole (32) bored in said
clamping ram to  7. A mold clamping device according to claim 1, connect
said oil chamberfor valve opening (F) and the  2, 3, 4 or 5, wherein said
clamping ram (20) has an oil chamberfor mold opening (C) of said clamping
ram   50  inner space divided Into a front air chamber (G) and to each
other;                                     a rear oil chamber (C) for mold
opening by a large- a charge tank (19), being connected to the front
diameter piston section (29) provided at the front end oil chamber (E) of
said clamping cylinder (18), being  of a high speed piston (28), and a
piston rod (45) provided in parallel tosaid clamping cylinder(18), and
extends from the inner wall of the air chamber (G) of having capacity
larger than the capacity difference  55 said clamping ram and is fitted in
said high speed pis- between the front oil chamber (E) and the rear oil
ton from the front end side thereof to form the oil chamber (B) of said
clamping cylinder (18); and    chamber (A) for mold closure therein. a
second open-close valve (41) for connecting      8. A mold clamping device
according to claim 7, 6    9                  EP 0 311 269 B1
10 by sucking oil which escaped from the chamber E dur-  and disconnecting
the front oil chamber (E) of said ing tight clamping from the oil tank 52.
clamping cylinder and said charge tank (19). Therefore, smooth mold opening
can be executed.       2. A mold clamping device according to claim 1, Note
thatoll is introduced from the charge tank 19  wherein said first
open-close valve (25) is formed as to the chamber E during mold opening so
the check   5   a ring piston which is slidably fitted on a large-diame-
valve 51 can be eliminated.                       ter section (23) and a
small-diameter section (24) pro- A second open-close valve 41 can be a
normally  vided at rear end section of said clamping ram (20) open type
valve as shown in Fig. 4. In this case, It can  which projects Into the
rear oil chamber (B) of said be controlled as to open or closed status in a
similar  damping cylinder(18), said connecting path provided manner to the
former embodiment. If the second   10  in the piston section of said
clamping ram (22)is open- open-close valve 41 is a normally open type, the
oil is  able and closable by the end face of the sleeved sec- introduced
quite smoothly from the charge tank 19 to  tion of the ring piston (25)
which can slide on the the chamber E so that the checkvalve 51 can be
elimi-  large-diameter section (23) of said clamping ram; nated.
and the space between the inner face of the ring pis- ton (25) and the
outer face (24) of the small-diameter section of said clamping ram is
formed as the oil Claims                                            chamber
(F) for valve opening. 3. A mold clamping device according to claim 1 or 1.
A mold clamping device having a clamping cyli-  2, wherein said second
open-dose valve (41) Is nder (18) slidably fitted with a clamping ram (20)
20  arranged to be opened to connect the front oil cham- whose front end is
fast with a movable board (10), and  ber(E) of said clamping cylinder (18)
and said charge a high speed piston (28) which is slidably fitted In said
tank (19) when oil is supplied to the oil chamber of clamping ram (20) from
the rear, the mold clamping  mold closure (A) of said clamping ram and when
oil Is device having:                                    supplied to the
oil chamber for mold opening (C) a rear oil chamber (B) for oil pressure
being for-  25  thereof, and said second open-close valve (41) closes med
by a piston section (21) of said clamping ram (20)  an oil path (33)
between the front oil chamber (E) of In said clamping cylinder (18);
said clamping cylinder and said charge tank (19) first oil path (48) for
supplying oil to the rear oil  when oil is supplied to the rear chamber (B)
of said chamber (B) of said clamping cylinder;            clamping cylinder
(18). a connecting path (22) passing through the piston   30  4. A mold
clamping device according to claim 1,2 section (21) of said clamping ram to
connect the front  or 3, further comprising a relief valve (40) to keep the
chamber (E) and the rear oil chamber (B) of said  front oil chamber (E) of
said clamping cylinder at low clamping cylinder (18);
pressure. a first open-close valve (25) being slidably fitted  5. A mold
clamping device according to claim 1,2 op the rear end section of said
clamping ram (20) for  35  or 3, wherein the front oil chamber (E) of said
clamp- opening said connecting path (22) during mold clos-  Ing cylinder Is
connected to an oil tank (52) by a spring ure and mold opening, and for
closing said connecting  check valve (50)for releasing oil to the oil tank
to keep path during mold clamping;                        the front oil
chamber at low pressure and a second a chamber for mold opening (C) and a
chamber   check valve (51) which Is provided in parallel with the for mold
closure (A) being provided in said clamping   40  spring check valve (50)
and passes oil in the opposite ram (20);
direction. 



a second oil path (46, 47) for supplying oil to the  6. A mold damping
device according to claim oil chamber for mold opening (C) and the oil
chamber  1,2,3,4 or 5, wherein said clamping ram (20) has an for mold
closure (A)                               inner space divided into the
front oil chamber (A) for an oil chamberfor valve opening (F) being formed
45  mold closure and the rear oil chamber for mold open- between the
slidably fitted section of said first open-  ing (C) by a large-diameter
piston section (29) of a close valve (25) and said clamping ram;
high speed piston (28). a through-hole (32) bored In said clamping ram to
7. A mold clamping device according to claim 1, connect said oil chamber
for valve opening (F) and the  2, 3, 4 or 5, wherein said clamping ram (20)
has an oil chamberformold opening (C) of said clamping ram   50  Inner
space divided into a front air chamber (G) and to each other;
a rear oil chamber (C) for mold opening by a large- a charge tank (19),
being connected to the front  diameter piston section (29) provided at the
front end oil chamber (E) of said clamping cylinder (18), being  of a high
speed piston (28), and a piston rod (45) provided in parallel tosaid
clamping cylinder(18), and  extends from the inner wall of the air chamber
(G) of having capacity larger than the capacity difference  55  said
clamping ram and Is fitted In said high speed pis- between the front oil
chamber (E) and the rear oil  ton from the front end side thereof to form
the oil chamber (B) of said clamping cylinder (18); and   chamber (A) for
mold closure therein. a second open-close valve (41) for connecting     8.
A mold clamping device according to claim 7, 6    11                 EP 0
311 269 B1                    12 wherein the effective cross sectional area
of the oil  ist, welche am hinteren Endabschnitt des [err] chamber (C) for
mold opening of said clamping ram  stempels (20) vorgesehen sind, welcher
in die hintere (20) is substantially equal to the effective cross sec-
Olkammer (B) des [err] (18) ragt, wobel tional area of the oil chamber for
mold closure (A) of  der im Kolbenabschnitt des [err](22) vor- said high
speed piston (28).                  5   gesehenhe Verbindungspfad durch
eine Endfiache des Hulsenabshnittes des Ringkolbens (25), der anf dem
Abschnitt (23) mit [err] Durchmesser des Anspruche
[err] gleiten kann, offenbar und [err] bar ist, und wobei der Raum zwischen
der [err] 1. Eine FormschlieSvorrfchtung mit elnem   10.  che des
Ringkolbens (25) und der auBeren Fiache Schiiefizyilfnder (18) mit elnem
verschlebbar aufge-  (24) des Abschnittes mit idelnem Durchmesser des
nommenen SchIleBstempel (20), dessen vorderee      SchieBastempels als eine
bikammer (F) zum Form- Ende fest mit elner bewegilchen Platte (10) Ist, und
werkzeugfnen ausgeblidet sLt. miteinem Hochgeschwindigkeltskolben (28),
weicher     3 Eine ForschliOevorrichtung gemABAnspruci) von hinten in den
Schiieffittempel (20) verschlebbar  i1   i oder 2, wobel des zwelte
Auf-zu-Ventil (41) zu eingebaut Ist, wobel die Formschiielwvorrichtng
Verbinden dervorderen Olkammer(E) des SchlieBW- beslzt: elne hintre
Olikammer (B) fIr den durch   linders (18) und des FOlltanks (19) 6ffenbar
Ist, wenn elnen Kolbenabschnitt (21) des SchieBstenpoels (20)  61 der zum
FomlwericzeugschileBen vorgesehen im Schliefzylinder (18) gebildeten
61druck; elnen  6lkammer (A) des SchileBstsmpels zugeffhrt wird ersten
Olpfad (48) zum Zuffhren von 61 zur hinteren   20  und wenn 61 dessen zum
Formweiczeugafffen vor- 6Okammer (B) des Schlielfylinders; elnen Verbin-
gesehener Olkamnmer (C) zugefihrt wird, und das dungsfad (22), der durch
den Kolbenabschnitt (21)  zweite Auf-zu-Ventl (41) einen 6lpfad (33)
zwlschen des Schiielestempels geht, um die vordere Kammer   vorderer
6lkenmmer(E) des Schliefzylinders und F(II (E) und die hintere 6lkamrmer
(B) des Schliefzylln-  tank (19) schileBt, wenn 61 der hinteren Kammer (3)
ders (18) zu verbinden; sin, am hinteren Endab-  25  des Schiieyinders (18)
zugeffhrt wird. schnitt des Schlielstempsls (20) verachlebbar         4.
Elne FormschlieSvordohtung gemnal Anspruch. aufgenommenes Auf-zu-Ventil
(25) zum Offnen des    1, 2 oder 3, welche ferner sln Entiastungsventil
(40) Verbindungspfades (22) wahrend des Formwerk-       aufwelst, um die
vordere 6ikammer (E) des Schfielk zeugschiiefens und FornwerkzeugOffnens
und zum     zylinders auf niedrigem Druck zu halten. Schliel~en des
Verbindungspfades wahrend des  30      5. Eine Formschliesvorrichtung gemrf
Anspryeb Zuhaltens des Formwerieeuges; wobel In dem         1, 2 oder 3,
wobel die vordere 6 (E) des Schilelty-.. Schlleastempel (20) sine Kammer
(C) zum Form-      linders miK elnem 6Itank (52) durch eln R0ckschiag-
werkzeugaffnen und eine Kammer (A) zum Form-       ventil (50) mit
Federverbunden let, um 61 zum 61tank werkzeugschlieBen vorgesehen sind;
sinen zwelten   ablaufen zu lessen, um dievordere Olkammerauf nle- Olpfad
(46, 47) zum Zufflhren von 61 zu der 131kam-  9a  drigem Druck zu halten,
und durch sin zweltes ROck- mer (C) zum Formwefreufbfffen und der 6ikammer
schlagventil  (51),  welches   parallel  z .(A) zum FomiwerkzeugechileBon;
sine 6Ikammer      Rfickschlagventll(50)mitFederangeordnetistundgJ 



(E) zum Ventilffnen, die zwtschen dem verschlebbar  in die entgegengeselzte
Richtung durchchilaBt aufgenommenen AbschnItt des erstens Auf-zu-Venti-
6. Esne FormschlielBvorrichtung gemaiB Anspruq)l les (25) und dem
Schiliestempel geblidet let; eln  40  1, 2, 3, 4 oder 5, wobel der
Schilei~stempel elnen, Durchgangsloch (32), weiches In den SchIilsteITmpel
durch eonen Kolbenabschnitt (29) mit groBem Durch- gebohrt Ist, urn die
Olkammer (F) zum Ventiloffnen  messer eines Hochgeschwindilgkeitskolbens
(28) in und die Olkammer (C) zum FormwerkzeugofFnen des    die zum
Formwerkzeugschileilen vorgesehene vor- Schileflstempels unterelnander zu
verbinden ; elnen  dere 6ikammer (A) und In die zum Formwerkzeugoff-
Fillitank (19), der mit der vorderen Oikammer (E) des  45  nen vorgesehene
hintere 61kammer (C) getelitop Schliefzylinders (18) verbunden ist,
parallel zum  Innenraum besitzt. Schlieftzylnder (18) angeordnet ist und
sine Kapazl-  7. Elne FomischilsBvorrichtung gemaB Anspruch tat besitzt,
die grsrier Ist, ale die Kapazitatsdlfferenz  1,2. 3, oder 5, wobel der
SchlleBstemPei (20) sinen, zwlschen vorderer 6lkammer(E) und hintererOlkan-
durch elnen am vorderen Ende sines Hochgeschwin- mer (B) des
SchlieIzylinders (18); und sin zwelites  50  digkeltskolbens (28)
vorgesehen Kilbenabschnitt Auf-zu-Ventil (41) zum Verbinden und Trennen der
(29) grofen Durchmessers in sie vordere Luftkajpa- vorderen 6lkammer (E)
des Sohilefzylinders und des  mer (G) und sine hintere 6lkammer (C) zum
Fo#Fn- F0litanks (19).                                    werlkeug~ffnen
geteliten Innenraumn besitzt, und sine 2. Eine Formschlielvorrichtung
gemriAnspruch   Kolbenstange (45) slch von der Inneren Wand der i, wobel
ein erstes Auf-zu-Ventil (25) ais Rlngkolben  55   Luftkamnmerr(G) des
SchileBstempeis erstreckt und in ausgebildet lbt, welcher auf elnem
Abschnitt (23) mit  dam Hochgeschwindigkeltskolben von dessen vorde- groBem
Durchmesser und dinem Abschnitt (24) mit   rer Endselte her aufgenommen
ist, um darin die klelnem Durchmesser verachlebbar aulgenomnen
Olkammer (A) zum Formwerkzeugschllelen zu 7 *  C   L  M   S  *    13
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grand diametre (23) et une section de petit diametre 8. Eine [err] [err]
Anspruch   (24) prevues dans la section d'extr6Mit6 arriere dudit 7, wobel
die. wirksame Querschnfittfliche der zum  - coulisseau de serrage (20) qui
fait saiiibe dans la Formworkzeugoffnen vorgesehen Olkammer (C) des
chambre & huile arribre (B)C dudit vOrin de serrage Schlielstempels (20) Im
wesentlichen glelch derwirk-   s   (18), ledit passage de liaison prevu
dans la section de samen Querschnlittsfilche der zum Forrnwerkzoug-  piston
dudUt couiisseau de serrage (2) pouvant etre  a schliegien  vorgesehen
Olkamier  (A)  des       ouvert et ferme par la face d'extremite de la
section  p' Hochgeschwindigkeitskolbens (28) lst.             en manchon du
piston annulaire (25) et pout coulisers sur la section de grand diametre
(23) dudit coulibseau -o  de serrage; etl'espace entre la face inteme du
piston Revendications                                    annulaire (25) et
la face externo (24) de la section de petit diambtre dudit coulisseau de
serrage estform6e 1. Dispositif de serrage de moule comprenant un
sousforme d'une chambre a hulle (F) pourl'ouverture 4 verin de serrage (18)
equipe de fagon coullssante  de la soupape. doun coullsseau de serrage (20)
donti'extrdmit: avant  1S  3. Disposiif de sewrage de moule selon la reven-
est solidaire d'une plaque mobile (10), et d'un piston  dlcation 1 ou 2,
dane lequel laditb seconde soupape A grande vitesse (28) qui est monte de
facon coulis-  d'ouverture-fermeture (41) est prevue pour 8tre sante dans
ledit coulisseau de setrage (20) par   ouverte et reiier la chambre A huile
avant (E) dudit I'arriere, Ie dispositif de serrage de moule compre-  verin
de serrage (18) audit reservolr de charge (19) nant:
20  quand l'hulle estenvoy6e dens la chambre & hulie (A) une chambre a hull
arriere (B) pour l'huile sous  dudit coullsseau de serrage qul est destin6e
A la fhr- presslon, qui east form6e par la section de piston (21)  meture
du moule et quand l'huile est envoy6e dens la dudit coulisseau de serrage
(20) dens iedlt verin de  chambre a huil (C) de ce coullsseau qui est
destin6e , serrage (18);                                     A rouverture
du moule, et ladite seconde soupape un premier passage d'huile (48) pour
envoyer  25  dbouverture-ferrfeture (41) forms un passage d'hulle : -
'huile A la chambre A hull arriere (B) dudit verin de  (33) entre la
chambre a huile avant (E) dudit vrin dp semge; *serrage et ledit reservolr
de charge (19) quand M'hulls un passage de liaison (22) qui passe par la
seo-  estonvoy~e dansla chambre arribre (B) duditvefindo de. Vton de piston
(21) dudit coulbsseau de serrage pour  serwage (18). relierla
chambreavant(E) alachambre ahulle arfiere  3o  4. Dispositifde sewage de
moule selon rune quel- (B) dudit vrin de serage (18);
conque des revendlcations I A 3, comprenant en une premibre soupaps
d'ouverture-fermeture     outre unesoupape de sfiretA (40) pour maintenlir
la 



(25) mont~e de fagon coullssante sur la section    chambre A huil avant (E)
dudktverin de serrage sous d'extr6mit6 arriere dudit coulisseau de sewage
(20)  une falble pression. pour ouvrlr ledit passage do liaison (22)
pendant la  35  5. Dispositif de serrage de moule solon 'ne quei- fermeture
du moule et pendant l'ouverture du moule,  conque des revendications I A 3,
dans lequel la et pour former ledlt passage de liaison pendant le  chambre
& hulle avant (E) dudIt verln de serrage eat serrage du moule;
reli6e A un reservoir d'huile (52) par une soupape de une chambre (C)
destin6s A rouverture du moule  siret6 6ressort(50) pourenvoyerrhuileversle
rser- et une chambre (A) destinee a la fermeture du moule  40  voir d'huile
et maintenir le chambre A hulle avant sous - eant prevues dens ledit
coullsseau de serrage (20);  une falble pression, et une seconde soupape de
un second passage d'hulle (46,47) pour envoyer  sfireta (51) qul est montee
en parallble avec la soU- :lhulie a la chambre A huile (C) destin6e A
l'ouverture  pape do sfIretA a ressort (50) etfalt passer l'huile dans du
moule et la chambre a hulle (A) destinhe & la for-  le sons oppose. meture
du moule;                              45      8. Dispositif de serrage de
moule salon l'une quel- une chambre A hulle (F) destinee a l'ouvorture do
conque des revendicatlons I A 5, dans lequel ledit la soupape, fofnAs
eentre la section montOe de fagon  coullsseau de serrage (20) comprend un
espace coulissante de ladite premilre soupape d'ouverture-  Interne
subdivis6 en la chambre A hulle avant (A) de fermeture (25) at ledit
coulisseau de serrage;    fermeture du moule et la chambre a huile arriere
(C) un trou traversant (32) perc dans ledit coulls-  5o  d'ouverture du
moule par une section de piston de seeu do sewage pour relerl'une
&rautreladitochan  grand diambtre (29) d'un piston grando vitesse (28). :;
bra A huile (F) destinee a l'ouverture de la soupape et  7. Dispositif de
serrage de moule selon i'une quel- la chambre A hullo (C) destine
&'ouvertvrodumovie  conque des revendications I A 5, dons lequel ledit
dudIt coullsseau de serrage.                      coullsseau de serrage
(20) comprend un espace 2. Dispositif de serrage de moule solon la reven-
65  Interne subdivis6 en une chambre A air avant (G) et dication 1, dans
iequel ladite premilre soupape de  une chambre a hulle arribre (C)
d'ouverture du moule sfrete (25) est formns A la manibre d'un piston annu-
par une section de piston de grand diambtre (29) pre- lair. monte de fagon
couvlssante entre une secion do  vue a l'extrnmlt avant d'un piston grande
vitesse 8 }C   L  M   S   *    15             EP 0 311 269 B1
16 (28), et une tige de piston (45) s'itend depuls la parol Interne de la
chambre a air (G) dudit coullsseau de serrage stestmont6e dans ledit piston
grande vitesse a partir de son cote d'extr6mlt6 avant pour former a
1'int~rlsur la chambre a hulle (A) de fermoture du   6 moule. 8. Dispositif
de serrage de moule selon la reven- dication 7, dans lequel l'aire en
section effective de la chambre a hulle (C) d'ouverture du moule dudit cou-
lisseau de serrage (20) est sensiblement 6gale a l'aire  to en section
effective de la chambre a huile (A) de for- mature du moule dudit piston
grande vitesse (28). 15 20 25 30 35 40 45 60 65 9    


