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In this clamping device, In operating the clamping ram at a high speed by
introducing oil into the high- This invention relates to a mold clamping
device,  speed advancing cylinder from the booster ram, there and
particularly, to a mold clamping device for Injec-  are no problems as
stated above because the oil tion molding machines and die casting
machines.  5   travels from the front chamber to the rear chamber In the
direct pressure type mold clamping devices  without negative pressure in
the rear chamber by con- for injection molding machines and die casting
necting chambers provided on the front and rear sides machines, it is
necessary to open or close molds at a  of the clamping piston. However,
with the structure of high speed or reduce the time of the molding cycle.
It  this device, the total length of the device should be Is also necessary
to damp molds with great force to  10  more than twice as long as its
clamping stroke so that oppose the molding pressure. To meet these require-
the device is large, heavy, and expensive. ments, such mold clamping
devices have generally       A mold clamping device for injection molding
complex structures. Many different types of these  machines disclosed In
Japanese Provisional Publi- devices exist.
cation 57-115329 (nearestpriorartdocument) has the For example, a
booster-ram type mold clamping   15  following construction. Namely, a
plurality of liquid- device is shown in Fig. 12. In this device, a smaller-
pressure driven cylinders for opening molds are pro- diameter booster ram
11 slldably fits Into a larger-  vided in parallel to a tight clamping
cylinder. A piston diameter clamping ram 10. Oil is introduced into the  is
sildably fitted in the clamping ram of the clamping smaller-diameter
cylinderchamber 13 of the clamping  cylinder from the back. The
liquid-pressure chamber ram 10 via an oil path 12 provided in the booster
ram   20  of the liquid-pressure cylinder is connected to thefront 11 for
high-speed mold closure. Oil is also introduced  chamber of the clamping
cylinder. The front chamber into a rear chamber 14 of the clamping ram 10
at a  of the clamping cylinder is connected to the rear negative pressure
from an oil tank 16 via a prefill valve  chamber thereof via an oil path
provided in the piston 15. After mold closure. high-pressure mold clamping
section of the clamping ram. An open-close valve for is conducted by
closing the prefill valve 15 and intro-  25  opening orclosing the oil path
is operated byoll press- ducing oil Into the rear chamber 14 of the
clamping  ure independently. ram 10.
In thisdevice, foropening or closing molds, the oil However, in the above
booster ram type mold    in the front or rear chambers of the clamping
cylinder clamping device, the rear chamber 14 of the clamping  and the oil
in the liquid-pressure chamber of the liq- ram 10 is at a negative pressure
during high-speed   30   uld-pressure driven cylinder are moved via the oil
path advancing of the clamping ram 10. suction force intro-  provided in
the piston section of the clamping ram so duces oil to the rear chamber 14
from the oil tank 16  that almost no negative pressure is generated in any
so that there arise the following problems:        sections in the cylinder
and smooth movement (1)The oil tank 16 requires a capacity larger than
occurs. Additionally, the damping cylinder and the llq- a mold clamping
cylinderto preventairsuction, so   35   uid-pressure driven cylinder are
provided in parallel that the mold clamping devices have to be large.  so
that the total length of the device can be reduced. (2) Upon introducing
oil Into the rear chamber 14  There are also the following problems In the
of the clamping cylinder from the oil tank 16 by  device: suction,
high-speed advancing movement will be      (1) Because the mold opening
operation is driven unstable. The oil path provided between the oil  40  by
the liquid-pressure driven cylinder, a plurality tank 16 and the rear
chamber 14 of the clamping      of the liquid-pressure driven cylinders
must be cylinder and the prefill valve 15 has to be large in  provided on
both sides of the clamping cylinder diameter to reduce fluid resistance.
for balancing mold opening action as stated (3) On switching to tight
clamping, shock often     above. occurs because the oil pressure in the
rear cham-  45  (2) When the molds are opened, the oil chamber ber 14 is
changed from negative to high pressure   of the liquid-pressure driven
cylinder is press- quickly, and the time ofthe molding cycle Is longer
urized so that the chamber Is connected to the because rising pressure
requires more time.        front and rear chambers of the clamping cylinder
A mold clamping device is disclosed in Japanese      for oil flow.
Therefore, the oil pressure affects not Provisional Publication 53-42248
which comprising, a   50  only the chamber of the liquid-pressure driven
clamping piston which is slidably fitted in a clamping  cylinder but the
front and rear chambers of the cylinder, a clamping ram of the same
diameter and a    clamping cylinder so that the liquid-pressure drl-
high-speed advancing cylinder provided on the front    van cylinder must
have a pressure proof struc- and rear faces of the clamping piston, an oil
path,    ture. The front chamber ofthe clamping cylinder, which can be
opened or closed, connecting the front  55  which Is not used for driving
to open molds or to and rear chambers of the clamping cylinder, and a
clamp tightly, also must have a pressure proof small-diameter booster ram
which is slidably fitted    structure. With a pressure-proof structure, the
into the high-speed advancing cylinder.                device must be
larger and heavier. 2  
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opens or closes the oil path,  formed as a ring piston which is movably
fitted on the provided in the piston section of the clamping  rear end of
the clamping ram, and the one end face ram, is controlled in Its operation
by the oil path  of the ring piston opens or closes the oil  path. The
provided In the clamping ram and extended In the  operation of this
open-close valve is controlled by the axial direction thereof and by the
oil circuit con-   5   oil flow from the front chamber to the rear chamber
nected to the path whose one end is opened to  when the molds close. When
the molds open, it is the surface of the clamping ram located in the vic-
preferable that the oil in an opening chamber is sup- nity of a movable
board and Is connected to a hyd-  plied to a chamber which is formed by the
inner face raulic machine via external piping. However, with  of the
open-close valve and the outer face of the this structure, It is difficult
to machine or assemble  10  clamping ram. the clamping ram, and there are
problems in        An embodiment of the invention may offer many durability
and safety because of the connecting of  advantages. In a high-speed mold
closure operation, the external piping to the movable clamping ram.  the
rear chamber of the clamping cylinder will not be Preferred embodiments of
the present invention  at a negative pressure so that quick pressurizing
can enable one to solve the above stated problems, by  15  be executed. The
total length of the device can be half providing a mold clamping device
having high per-  that of a conventional one so that the device can be
formance, whose total length is half that of conven-  reduced in size,
weight, and costs. Furthermore, a tional booster-rams, which has a simple
structure, and  complex valve such as a prefill valve is not necessary
which can be compacted, has a lightweight, and can  so that it will be easy
to design and manufacture, and be marketted at low cost.
20  reliability and utility are Increased. In this invention, the mold
clamping device has a  The support cylinder is not used for pressurizing,
clamping cylinder which slidably fits a clamping ram  and it affects the
operation of the movable board insig- whose front end is connected to a
movable board of  nificantly so the movement of the movableboard can an
Injection molding machine. A support cylinder is  be balanced without
provision of a plurality of support provided in parallelto the clamping
cyllnder.Asupport  25  cylinders. piston is slidablyfitted in the support
cylinder, and the  Mold closure or opening can be executed by the front end
of the rod of the piston can be connected to  pressurizing of the chambers
ofthe clamping ram only the movable board of the injection molding machine.
so there is generated little pressure in the front cham- A piston section
of the clamping ram divides the  ber and chamber of the support cylinder
throughout clamping cylinder into a chamber and a rear chamber.  30  the
cycle. A high degree of hardness is not required These chambers and a
chamber of the support cylin-  for the front lid of the clamping cylinder,
the support der are connected by an oil path to one another. There
cylinder, and the support piston, so that they can be is provided means in
the oil path which opens or   simple and compact in structure. closes the
oil path between the rear chamber and the  The chamber formed by the inner
face of the front chamber and the chamber of the support cylin-  35
open-close valve and the outer face of the clamping der.
ram may be pressurized by the oil from a chamber of In this invention, the
effective pressure receiving  the clamping ram via a through-hole bored In
the area of the rear chamber is designed to substantially  clamping ram to
drive the open-close valve, and thus equal the value which represents the
sum of the effec-  external piping is not necessary. Therefore, the pre-
tive pressure receiving area of the front chamber and   40  sent device
will be easy to manufacture and assem- the effective pressure receiving
area of the chamber  ble, and has a high durability and safety. of the
support cylinder.                              Some embodiments of the
invention will now be According to this Invention, when the movable
described with reference to the accompanying draw- board and the support
piston move together during  ings, which are provided for illustration only
and do high-speed mold closure, the rearchamberwill not be   45  not limit
the invention, and wherein: at a negative pressure because the oil quantity
sup-  Fig. 1 shows a cross sectional view of the mold plied to the rear
chamber from the the front chamber  opening state of a device according to
a first and the chamberof the supportcylinderis equal to the  embodiment of
the present Invention; required oil quantity of the rear chamber.
Fig. 2 shows a cross sectional view of the high- The high-pressure clamping
is executed bythe oil  50  speed mold closing state according to a first
supplied to the rear chamber after closing the oil path  embodiment of the
present invention; to the rear chamber by the means for opening or clos-
Fig. 3 shows a cross sectional view of the tight ing. The opening and
dosing of the oil path can be    clamping state according to a first
embodiment of performed by a switching valve.                       the
present invention; The front and rear chambers can be connected by  55
Fig. 4 shows a cross sectional view of the mold a connecting-through-hole
provided In the piston sec-  opening state of a device according to a
second tion of the clamping ram, and an open-close valve can  embodiment of
the present invention; be provided in the oil path. This open-close valve
Is  Fig. 5 shows a cross sectional view of the high- 
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closing state according to a second  side of the cylinder block 22 via oil
paths 32 and 33 embodiment of the present invention;            bored in
the high-speed piston 31. Fig. 6 shows a cross sectional view of the tight
As shown in Fig. 1, the total length of the device clamping state according
to a second embodi-   including the clamping cylinder 28 is decreased ment
of the present invention;             5   because the large-diameter piston
section of the Fig. 7 shows a cross sectional view of the tight  clamping
ram 30 is provided at the rear end thereof clamping state of a third
embodimentaccording to  and the large-diameter piston section of the high-
the present invention;                         speed piston 31 Is provided
at the front end thereof. Fig. 8 shows a cross sectional view of the mold
A support piston 34 is slidably fitted in the support opening state of a
fourth embodiment according   10  cylinder 29. The piston rod 46 of the
support piston 34 to the present invention;                      is
connected to the rear face of the movable board 20 Fig. 9 shows a partial
cross sectional view of the  through a lid 8. Therefore, the support piston
34 slides state of pressurizing chamber C according to a  in the inner
space of the support cylinder 29, and at fifth embodiment of the present
invention;     thattime the support piston 34 and the movable board Fig. 10
shows a partial cross sectional view of the   15  20 move together. There
is formed a chamber E by the state of pressurizing chamber D according to a
support piston 34 in the inner space of the support fifth embodiment of the
present invention;      cylinder 29. The rear chamber of the support
cylinder Fig. 11 shows a cross sectional view of the state  29 is opened to
the atmosphere. of mold opening of a sixth embodiment of the pre-  There is
provided an oil path 36 in a wall 35 bet- sent invention ; and
20  wean the clamping cylinder 28 and the support cylin- Fig. 12 shows a
cross sectional view of a conven-  der 29. The oil path 36 connects the
chambers A and tional booster ram type mold clamping device.   B of the
clamping cylinder 28 and the chamber E of The preferred embodiments of the
invention will  the support cyliner 29 to one another. In the vicinity of
be described in detail with reference to accompanying  the oil path 36
there is formed a high-pressure switch- drawings, but the Invention is not
to be construed as   25  ing cylinder 37. The oil path 36 is opened or
cosed by being limited to these particular embodiments.     a high-pressure
switching piston 38 which is slidably It should be noted that like parts
are designated  fitted in the high-pressure switching cylinder 37. by like
reference numerals.                           Chambers F and G are formed
by the high-pres- sure switching piston 38 in the high-pressure switch-
Embodiment 1                                  30  ing cylinder 37. Elements
39 and 40 are an oil port to the cham- In Figs. 1 to 3, a movable board 20
is guided to  bers F and G. Element 41 Is an oil port to the chamber move
to and away from a fixed board 21 by a tie bar  B. 23 which is bridged
between the fixed board 21 and    The chamber A or E is connected to an oil
tank a cylinder block 22. On opposite faces of the movable  35  45 via a
spring-check valve 43 and a check valve 44 board 20 and the fixed board 21,
there are provided  which are provided in parallel and facing opposite a
movable mold 24 and a fixed mold 25. On a base   directions. 26 provided at
the rear side of the fixed board 21,   One feature of the Invention Is that
the sum of the there is provided an injection machine 27 which can
effective pressure receiving area of the chamber A of be moved to and away
from the fixed mold 25. There  40  the clamping cylinder 28 (the area of
the piston sec- are provided a clamping cylinder 28 and a support  tion of
the clamping ram 30 minus the area of the rod cylinder 29 which are
arranged in parallel in the cyli-  section thereof) and the effective
pressure receiving nder block 22. A clamping ram 30 whose front end is
area of the chamber E of the support cylinder 29 (the connected to the
rearface of the movable board 20 is  area of the piston section of the
support piston 34 slidably fitted in the clamping cylinder 28 through the
45   minus the area of the rod section thereof) Is formed front lid 9. The
innerspace of the clamping cyinder28  substantially equal to the effective
pressure receiving Is divided into a front chamber A (described later) and
area of the chamber B of the clamping cylinder 29 (the a rear chamber B
(described later) by the piston sec-  area of the piston section of the
clamping ram 30 tion of the clamping ram 30.                       minus
the area of the small-diameter section of the A high-speed piston 31 whose
rear end is fixed on   50  high-speed piston 31). the Inner rear wall of
the clamping cylinder 28 is slid-  The action of the device is described
below. ably fitted in the clamping ram 30. The inner space of the clamping
ram 30 is divided into a chamber C and  The high-speed mold closure: a
chamber D by the large-diameter piston section which is provided at the
front end of the high-speed  55  In a mold opening state as shown In Fig.
1, the piston 31.                                         high-speed mold
closure is executed bysupplying the 



The chambers C and D are respectively connec-   oil to the chamber C, and
then the oil in the chamber ted to a hydraulic machine (not shown) provided
out-  D Is returned to the oil tank 45. The oil In the chambers 4    7
EP 0281329 B1                   8 A and E which is compressed by the
advancing mov-  area of the chambersA and E, butthere actuallyoccur able
board 20 travels to the chamber B via the oil path  measuring errors in the
manufacturing process so it is 36. In this case, the pressure in the
chamber B will not  difficult to satisfy this standard. There are cases In
be negative because the sum of the effective pressure  which the effective
pressure receiving area of the receiving area of the chambers A and E is
substan-   5   chamber B is a little greater than the sum of the cham-
tially equal to the effective pressure receiving area of  ber A and E, or
there are cases In which it is smaller. the chamber B so that the quantity
of discharged oil  In the former cases, at the time of closing the mold,
from the chambers A and E is equal to the required  the oil quantity in the
chambers A and E Is reduced so quantity for the chamber B.
extra oil is sucked from the oil tank 45 via the check 10 valve 44, while
at the time of opening of the mold, the The tight clamping:
surplus oil Is returned to the oil tank 45 via the spring- check valve 43.
In the latter cases, at the time of clos- Following the high-speed mold
closure by press-  Ing the mold, there is some surplus oil in the chambers
urizing the chamber C, after closing the mold (Fig. 2)  A and E so it is
returned to the oil tank 45 via the with low speed and low pressure by
reducing oil flow   15  spring-check valve 43, while at the time of opening
of to the chamber C, the tight clamping is executed by  the mold, the
reduced quantity of oil is suckedfrom the supplying oil to the chamber B.
At that time, the oil  oil tank 45 via the check valve 44. path 36 is
closed by advanced high-pressure switch-   A structure including the
spring-check valve 43 ing piston 38 while pressurizing the chamber F. As
the  and the check valve 44 Is much easier to design chamber B is not at a
negative pressure, the pressure  20   because it is hardly necessary to
consider the rises quickly.                                     measuring
errors. In this condition, the Injection machine 27 is adv-  In the above
described embodiment, it is accept- anced and injects resin melt In the
mold. After cooling  able if the clamping cylinder 28 and the support cyli-
and solidifying the resin, it Is transferred to the next  nder 29 are not
in one body, and the oil path 36 can manufacturing step.
25   be formed by a prescribed joint hose. Furthermore, the section of the
high-speed switching cylinder 37 The mold opening:
can be substituted by a prescribed external valve device (not shown). It is
preferable to construct a dif- After cooling and solidifying the resin, the
high-  ferential oil circuit between the chambers C and D at pressure mold
opening Is executed. At that time, the   30  the time of high speed
advancing to equalize the pressure in the chamber B is relieved, and the
cham-  advancing speed and the retracting speed. ber G is pressurized to
retract the high-pressure switching piston 38. Then, at high pressure a
small  Embodiment2 quantity of oil Is supplied to the chamberD to open the
mold with high pressure.                      35       The second
embodiment of the invention will be After the high-pressure opening, the
high-speed  described with reference to Figs. 4 to 6. opening Is executed
by Increasing the oil quantity.    Chambers A and B are connected by a
connec- Then oil quantity is reduced again to reduce opening
ting-through-hole 47 provided in a large-diameterseo- speed shortly before
the completion of the mold open-  tion of a clamping ram 30. ing. Finally,
the opening is completed by stopping the   40  The chamber A and a chamber
E are connected oil supply. In this case, the oil discharged from the  to
each other by an oil path 48 provided In a wall which chamber B Is returned
to the chambers A and E, and  is provided between a clamping cylinder 28
and a sup- the oil In the chamber C is returned to the oil tank 45.  port
cylinder 29. The spring-check valve 43 works to keep the tight  The rear
end section of the clamping ram 30 Is clamping pressure at a constant level
as a safety  45   extended into the chamber B. valve so it releases the
compressed oil In the cham-   The extended section of the clamping ram 30
in bers A and E to the oil tank 45 in the tight clamping.  the chamber B Is
composed of a large-diameter sec- The check valve 44, during the change
from the  tion 49 and a small-diameter section 50 extended tight clamping
operation to the mold opening oper-  from the large-diameter section 49. On
the small- ation and relieving the pressure in the chamber B,.  50
diameter section 50, there Is fitted an open-close works to prevent
negative pressure in the chambers  valve 51, which opens or doses the
connecting- A and E for a short period by sucking the oil from the
through-hole 47. The open-close valve 51 is movable oil tank whose quantity
is equal to the oil quantity  in the axial direction of the clamping ram
30, and it is relieved from the chambers A and E. This leads to a  formed
like a ring piston. The sleeve section 52 of the 



smooth mold opening step.                     55   open-close valve 51 is
guided hiong the outer face of In this invention, the effective pressure
receiving  the large-diameter section 49, and an end face of the area of
the chamber B is basically designed to be  sleeve section can dose the
connecting-through-hole equal to the sum of the effective pressure
receiving  47. There is screwed a cap 53 on the end face of the 5    9
EP 0 281 329B1                 .10 small-diameter section 50 to prevent
slip-out and to  through-hole 47 (Fig. 6). restrict traveling length.
Achamber H is formed by the   The oil supplied to the chamber B works to
the Inner face of the open-close valve 51 and the outer  rear end face of
the clamping ram 30 for the tight face of the small-diameter section 50.
The chambers  clamping. In this case, pressurizing in the chamber C H and D
are connected by a through-hole 54 bored in   5   is executed
simultaneously, and the pressure in the the clamping ram 30.
chamber C also works for the tight clamping. In this In this embodiment,
the sum of the effective    status, maintaining the pressure, the injection
pressure receiving area of the chamber A of the    machine 27 is advanced
and injects resin meltintothe clamping cylinder 28 (the area of the piston
section of  molds for injection molding. The resin is thereafter the
clamping ram 30 minus the area of the rod section   10  cooled for
solidification and transferred to the next thereof) and the effective
pressure receiving area of  mold opening step. the chamber E of the support
cylinder 29 (the area of the piston section of the support piston 34 minus
the  The mold opening: area of the rod section thereof) is also designed to
be substantially equal to the effective pressure receiving   15  After
resin solidification, the pressure of the area of the chamber B of the
damping cylinder28 (the  chamber B is relieved and the chamber D is press-
area of the piston section of the clamping ram 30    urized for mold
opening. minus the area of the small-diameter section of the    In this
case, for the chamber H to be pressurized high-speed piston 31).
via the through-hole 54 when the chamber D is press- The action of the
device will be described below.  20  urized, the chambers A, B and E are
connected by ret- racting the open-close valve 51, and the oil In the The
high-speed mold closure:                        chamber B travels to the
chamber A and E following retracting of the clamping.ram 30 and the support
pis- In the condition of opening the mold shown in Fig.  ton 34. The oil in
the chamber C is returned to the oil 4, the high-speed mold closure is
executed by supply-  25  tank 45. ing oil to the chamber C. At that time,
the oil In the  In this embodiment, the spring-check valve 43 chamber D is
returned to the oil tank 45.          also works to keep the tight clamping
pressure con- The oil in the chambers A and E, which is com-  stant as a
safety valve so It releases the compressed pressed by advancing the movable
board 20, travels  oil In the chambers A and E to the oil tank 45 in the to
the chamber B via the connecting-through-hole 47.  30  tight clamping
procedure. In this case, for the sum of the effective pressure    The check
valve 44, while transferring from the receiving area of the chambers A and
Eto be substan-  tight clamping procedure to opening the mold and tially
equal to the effective pressure receiving area of  relieving the pressure
In the chamber B, works to pre- the chamber B, the oil quantity discharged
from the  vent negative pressure In the chambers Aand E for a chambers A
and E will be equal to the oil quantity  35  short time period by sucking
the oil from the oil tank which is needed for the chamber B so that the
cham-  whose quantity is equal to the oil quantity relieved ber B will not
be at a negative pressure.          from the chambers A and E. This can be
transferred For the chambers A and B to be connected to     to a smooth
mold opening. each other, the open-close valve 51 is moved In the    In
this embodiment, the effective pressure recelv- position to open the
connecting-through-hole 47 by oil  40  ing area of the chamber B Is
basically designed to be resistance which occurs when the piston section of
equal to the sum of the effective pressure receiving the clamping ram 30
travels,                        area of the chambers A and E, but there
actually occur measuring errors in the manufacturing process so it Is The
tight clamping:                                 very difficult to be equal
to the above value. Thus 45  there are cases in which the effective
pressure recelv- Following the high-speed mold closure by press-  ing area
of the chamber B is greater than the sum of urizing In the chamber C, the
chamber B is press-   the chambersAand E, orsmaller. In theformercases,
urized after mold closure (Fig. 5) with low-speed and  at the time of
closing the mold, the oil quantity In the low-pressure by reducing oil flow
to the chamber C.  chambers A and E is reduced so that extra oil is When
the chamber B is pressurized, the chambers A   50  sucked from the oil tank
45 via the check valve 44, and E are also pressurized via the connecting-
while at the time of opening the mold, the surplus oil through-hole 47 but
the pressure therein is reduced to  is returned to the oil tank 45 via the
spring-check valve 



the spring's exerting pressure of the check valve 43  43. In the latter
cases, at the time of closing the mold, so that the pressure-difference
occurs between the  there is some surplus oil in the chambers A and E so
front and rear faces of the open-close valve 51. Then  55  It is returned
to the oil tank 45 via the spring-check the valve 51 advances and the end
face of the sleeve  valve 43, while at the time of opening the mold, the
section 52 comes into contact with the piston section  reduced amount of
oil is sucked from the oil tank 45 of the clamping ram 30 to close the
connecting-    via the check valve 44. 6    11                 EP 0 281 329
B1                 12 This structure including the spring-check valve 43
erable to design the mold opening and closing in high and the check valve
44 is easier to design because it  speed operation to be approximately
equal so that an is hardly necessary to consider the measuring errors,
external valve (not shown) is preferably provided to the chamber C, whose
capacity is larger than the Embodiment 3                                  5
chamber D. The oil returned from the chamber D is also supplied to the
chamber C via the external valve The third embodiment is shown In Fig. 7.
(not shown) so that the speed of mold opening will be In this embodiment,
the innerdiameter of the rear  approximately equal to the speed of closing
the mold. section of the clamping cylinder 28 is formed larger than the
inner diameter of the front section thereof.  10   Embodiment 5 The other
components are essentially equal to the device of the second embodiment.
The embodiment shown in Figs. 9 and 10 is con- In the high-speed mold
opening or closing, since  structed to make the speeds of mold opening and
the piston section of the clamping ram 30 will not con-  closing
approximately equal without external valves. tact the Inner wall of the
rear section of the clamping   15  In this embodiment, an oil path 33,
which is pro- cylinder 28, slide-resistance is reduced so that faster
vided in the high-speed piston 31 to connect the mold opening or closing is
possible. At that time, the  chamber D, is also connected to the chamber C
via a oil movement between the chambers A, B and E Is    connecting oil
path. The chambers C and D are con- also executed smoothly via the space
between the   nected to each other via an opening section 57 In the piston
section and the inner wall with lower slide resi-  20  chamber C and the
oil path 33. The part of the oil path stance. In the tight clamping
procedure, the piston  33 corresponding to the opening section 57 is formed
section is advanced to the position where the piston  as a large-diameter
oil path 58. in this large-diameter section fits Into the Inner wall and
the tight clamping  oil path 58, there is slidably fitted a valve element
59. operation can be executed smoothly.                A male screw 60
having an oil path is screwed into the For the rear large-diameter section
to have a   25  female screw section engraved in one end section of
clearance for tool operation, machining the clamping  the oil path 33 to
form a part of the large-diameter oil cylinder28 can be executed easily and
manufacturing  path 58. costs can be reduced.
In a high speed mold closure procedure, the chambers C and D are connected
to each other by ret- Embodiment4                                   30
racting the valve element 59 shown In Fig. 9 when the chamber C is
pressurized. The chamber D is also The fourth embodiment is shown in Fig.
8.      pressurized but the pressure in the chamber C is In this
embodiment, a plurality of clamping cylin-  larger than that in the chamber
D so that the oil in the ders 28 are provided side by side, and one support
chamber D circulates to the chamber C and the speed cylinder 29 works In
conjunction with the clamping   35  of mold closure is accelerated.
cylinders 28. The chamber E of the support cylinder   In the mold opening
procedure, the mold is 29 is connected to each chamber A of the clamping
opened by pressurization of the chamber D as shown cylinders 28 by hose
joints 56.                    in Fig. 10, the valve element 59 is advanced
to shut The total effective pressure receiving area of  a connection to the
chamber C and the oil In the cham- each chamber B of the clamping cylinder
28 is sub-  40   ber C is returned to an oil tank. Therefore, mold open-
stantially equal to the sum of the total effective press-  ing and closing
can be executed at approximately the ure receiving area of each chamber A
of the clamping  same speed. cylinders 28 and the effective pressure
receiving area  In this embodiment, external valves and external of the
chamber E of the support cylinder 29. With this  pipings are needless and
the structure of the device structure, the oil can circulate among the
chambers A   45  can be simplified and manufacturing costs can be and B of
the clamping cylinders 28 and the chamber  reduced. The oil circulation
length between the cham- E of the support cylinder 29 at the appropriate
flo-  bers C and D can be shortened so that flow resistance wrate.
can be reduced in addition to a reduction in energy There are provided a
plurality of clamping cylin-  consumption. ders 28, so that great tight
clamping force, e.g.  50  Furthermore, when this modification is applied to



thousands of tons, can be provided.               the embodiments 2 to 4,
in the mold closure, the Even in a large machine whose movable board 20
chamber H is pressurized via the chamber D so that is a large size, the
movable board 20 can be pressed  the open-close valve 51 Is opened. There
is an advan- uniformly so flex of the movable board 20 will be  tage that
connection between the chambers A and B reduced and uniform clamping force
will be available.  55  is correctly executed. Precision of the mold
clamping device thus can be increased. In each embodiment described above,
it is pref- 7    13                  EP 0281 329 B1                 14
Embodiment 6                                          front and is Intended
to be connected to said mov- able element (20); there being an oil path
(36) The sixth embodiment is shown in Fig. 1 1.         connecting said
front chamber (A) and rear cham- In this embodiment, the inner space of the
clamp-  ber (B) of said clamping cylinder (28) and said ing ram 30 is
divided into a front chamber J opening   5  front chamber (E) of said
support cylinder (29) ; to the atmosphere and a rear chamber D by the
large-  a means (37, 38) being provided for opening and diameter piston
section provided at the front end of  closing said oil path (36) to said
rear chamber (B) the high-speed piston 31. The chamber J is opened     of
said clamping cylinder (28) ; to the atmosphere. The chambers D and H are
con-      wherein the sum of the effective pressure recelv- nected each
other via through-hole 54.        10      ing area of said front chamber
(A) of said clamp- A piston rod 62, which projects from the inner bot-  ing
cylinder (28) and said front chamber (E) of tom of the chamber J of the
clamping ram 30, is slid-  said support cylinder (29) is substantially
equal to ably fitted in the high-speed piston 31 from the side of  the
effective pressure receiving area of said rear the front end thereof, so
there Is formed a third cham-  chamber (B) of said clamping cylinder (28).
ber C in the high-speed piston 31. The chambers C   15  2. A mold clamping
device according to claim I and D are connected to a hydraulic device (not
wherein, said clamping cylinder (28) and said support shown) provided
outside of a cylinder block 22 via oil  cylinder (29) are formed in one
body as a cylinder paths 32 and 33. There are provided switching valves
block, and the oil path (36) connecting said front (A) (not shown) outside
of the cylinder block 22 In the oil  and rear (B) chambers of said clamping
cylinder (28) paths 32 and 33 so that return oil from the chamber C   20
and said front chamber (E) of said support cylinder can be supplied to the
chamber D via the oil path 33.  (29) is bored in the wall of said cylinder
block. In the high-speed mold closure operation, the      3. A mold
clamping device according to claim I chamber C is pressurized ; in the
tight clamping oper-  wherein said oil path Is provided by a connecting
ation, the chamber B is pressurized ; and in the high-  through-hole (47)
In the piston section of said clamp- pressure  mold  opening, the  chamber
D  is  25  ing ram connecting the front chamber (A) and a rear pressurized.
The operation of the open-close valve 51  chamber (B) of said clamping
cylinder (28), and an oil is the same as described with respect to the
othor  path (48) connecting the front chamber (E) of said embodiments.
support cylinder (29) to said front chamber (A) of said In this embodiment,
the effective pressure receiv-  clamping cylinder; and said opening and
closing ing area of the chamber C can be designed to be small  30   means
comprises a valve member (51) displaceably and high-speed and low-pressure
mold closure can   mounted on the rear of said clamping ram (30) ; and be
executed. The high-pressure mold opening by     wherein a further chamber
(H) is defined between the pressurizing the chamber D can be executed In
the  valve member (51) and the ram  (30), and a through- same manner as In
the above embodiments.           hole (54) In said clamping ram connects
said chamber Acceleration of the mold opening can be exec-  35  (H) to said
second chamber (D) of said clamping ram. uted by combining the return oil
from the chamber C   4. A mold clamping device according to claim 3 with
the oil path 33 via the oil path 32 and the switch-  wherein said rear of
the ram (30) has a portion of rela- ing valve (not shown), so that mold
opening and  clos-  tively large diameter and a rearward portion of rela -
ing can be executed at the same speed.             tively small diameter;
said valve member (51) The mold clamping device can be preferably  40
comprising a ring piston having portions slidably applied to injection
molding machines, die casting  engaging said large and small diameter
portions; machines and the like, as a clamping device,       said ring
piston (51) being slidable to open and close the through-hole (47) which
connects the front (A) and rear (B) chambers of the clamping cylinder (28).
Claims                                        45     5. A mold clamping
device according to any pre- ceding claim wherein, said means for opening
and 1. A mold clamping device comprising:           closing said oil path
(36) is a switching valve. a clamping cylinder (28) slidably fitted with a
6. A mold clamping device according to any pre- 



clamping ram (30) whose front end is intended to  ceding claim wherein said
front chamber (A) of said be connected to a movable element(20) of a mold
50  clamping cylinder (28) or said front chamber (E) of assembly (20, 21,
23-25) ; a high-speed piston  said support cylinder (29) is connected to an
oil tank (31) being slidably fitted in said cavity of the  (45) via a
spring-check valve (43) which releases oil clamping ram (30) from the rear
thereof ;       to the oil tank (45) and via a check valve, which Is pro- a
support cylinder (29) which is provided in par-  vided in parallel to said
spring-check valve, for suck- allel to said clamping cylinder (28), and a
support  55  ing oil from the oil tank (45). piston (34) fitted therein,
said piston (34) dividing  7. A mold clamping device according to any pre
the cavity of the support cylinder (29) into front (E)  ceding claim
wherein the piston section of said clamp- and rear chambers, and having a
rod (46) whose  ing ram (30) is provided at the rear end of said    13
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front end is Intended to be connected to said mov- able element (20); there
being an oil path (36) The sixth embodiment is shown in Fig. 11.
connecting said front chamber(A) and rearcham- in this embodiment, the
inner space of the clamp-  ber (B) of said clamping cylinder (28) and said
ing ram 30 is divided into a front chamber J opening   5  front chamber (E)
of said support cylinder (29); to the atmosphere and a rear chamber D by
the large-   a means (37, 38) being provided for opening and diameter
piston section provided at the front end of   closing said oil path (36) to
said rear chamber (B) the high-speed piston 31. The chamber J Is opened
of said clamping cylinder (28); to the atmosphere. The chambers D and H are
con-       wherein the sum of the effective pressure receiv- nected each
other via through-hole 54.         10     ing area of said front chamber
(A) of said clamp- A piston rod 62, which projects from the inner bot-  ing
cylinder (28) and said front chamber (E) of tom of the chamber J of the
clamping ram 30, is slid-   said support cylinder (29) is substantially
equal to ably fitted in the high-speed piston 31 from the side of  the
effective pressure receiving area of said rear the front end thereof, so
there is formed a third cham-  chamber (B) of said clamping cylinder (28).
ber C in the high-speed piston 31. The chambers C   15  2. A mold clamping
device according to claim 1 and D are connected to a hydraulic device (not
wherein, said clamping cylinder (28) and said support shown) provided
outside of a cylinder block 22 via oil  cylinder (29) are formed In one
body as a cylinder paths 32 and 33. There are provided switching valves
block, and the oil path (36) connecting said front (A) - (not shown)
outside of the cylinder block 22 in the oil  and rear (B) chambers of said
clamping cylinder (28) paths 32 and 33 so that return oil from the chamber
C   20  and said front chamber (E) of said support cylinder can be supplied
to the chamber D via the oil path 33.  (29) is bored in the wall of said
cylinder block. In the high-speed mold closure operation, the      3. A
mold clamping device according to claim 1 chamber C is pressurized ; in the
tight clamping oper-  wherein said oil path is provided by a connecting
ation, the chamber B is pressurized; and in the high-  through-hole (47) in
the piston section of said clamp- pressure  mold  opening, the chamber D
is  25  Ing ram connecting the front chamber (A) and a rear pressurized.
The operation of the open-close valve 51  chamber (B) of said clamping
cylinder (28), and an oil is the same as described with respect to the
other  path (48) connecting the front chamber (E) of said embodiments.
support cylinder (29) to said front chamber (A) of said In this embodiment,
the effective pressure receiv-  clamping cylinder; and said opening and
closing ing area of the chamber C can be designed to be small  30  means
comprises a valve member (51) displaceably and high-speed and low-pressure
mold closure can    mounted on the rear of said clamping ram (30); and be
executed. The high-pressure mold opening by      wherein a further chamber
(H) Is defined between the pressurizing the chamber D can be executed in
the  valve member (51) and the ram (30), and a through- same manner as In
the above embodiments.            hole (54) in said clamping ram connects
said chamber Acceleration of the mold opening can be exec-  35  (H) to said
second chamber (D) of said clamping ram. uted by combining the return oil
from the chamber C    4. A mold clamping device according to claim 3 with
the oil path 33 via the oil path 32 and the switch-  wherein said rear of
the ram (30) has a portion of rela- Ing valve (not shown), so that mold
opening and clos-  tively large diameter and a rearward portion of rela-
ing can be executed at the same speed.             tively small diameter;
said valve member (51) The mold clamping device can be preferably  40
comprising a ring piston having portions slidably applied to injection
molding machines, die casting  engaging said large and small diameter
portions; machines and the like, as a clamping device.        said ring
piston (51) being slidable to open and close the through-hole (47) which
connects the front (A) and rear (B) chambers of the clamping cylinder (28).
Claims                                         45      5. A mold clamping
device according to any pre- ceding claim wherein, said means for opening
and 1. A mold clamping device comprising:           closing said oil path
(36) Is a switching valve. 



a clamping cylinder (28) slidably fitted with a     6. A mold clamping
device according to any pre- clamping ram (30) whose front end is intended
to  ceding claim wherein said front chamber (A) of said be connected to a
movable element (20) of a mold  50  clamping cylinder (28) or said front
chamber (E) of assembly (20, 21, 23-25); a high-speed piston   said support
cylinder (29) is connected to an oil tank (31) being slidably fitted in
said cavity of the  (45) via a spring-check valve (43) which releases oil
clamping ram (30) from the rear thereof;        to the oil tank (45) and
via a check valve, which is pro- a support cylinder (29) which is provided
in par-  vided in parallel to said spring-check valve, for suck- allel to
said clamping cylinder (28), and a support  55  ing oil from the oil tank
(45). piston (34) fitted therein, said piston (34) dividing  7. A mold
clamping device according to any pre. the cavity of the supportcylinder(29)
intofront(E)  ceding claim wherein the piston section of said clamp- and
rear chambers, and having a rod (46) whose  ing ram (30) is provided at the
rear end of said 8    15                 EP 0 281 329 B1                 16
clamping ram (30).                                chamber (E) of said
support cylinder. 8. A mold clamping device according to any pre- ceding
claim wherein the high-speed piston 31 Is fixed at Its rear end to an inner
rear wall of said clamping  AnsprDfche cylinder (28).
5 9. A mold clamping device according to any pre-   1. Elne
Formschilellvorrichtung, welche umfal~t: ceding claim wherein the cavity of
said clamping ram  eine Schlieftzylnder (28) mit einem verschiebbar auf-
(30) Is divided into a front chamber (J) opening to the  genommenen
Schlie~stempel (30), dessen vorderes atmosphere and a rearchamber(D) bya
large-diame-  Ende daffr vorgesehen ist, mit elnem beweglichen ter piston
section povided atthe frontend of sald high-  lo   Element (20) einer
Formwerikzeuganordnung (20,21, speed piston (34) and a piston rod (62)
extending from  23-25) verbunden zu sein; elnen Hochgeschwindig- an
innerwall face of said front chamberof said clamp-  keitskolben (31), derin
diesen Hohiraum des SchileB- ing ram is sildably fitted In said high-speed
piston (31)  stempels  (30)  von  dessen  Rfickselte  her to form a third
chamber (C) In said high-speed piston.  verschlebbar aufgenommen Ist; einem
Hlifszylinder 10. A mold clamping device according to any of  15  (29),
welcher parallel zum Schilefzyilnder (298) vor- claims 1 to 8 wherein, the
Inner space of said clamp-  gesehen ist, und elnen darin aufgenommenen
Hills- ing ram (30) is divided Into a first chamber (C) and a  kolben (34),
welcher Kolben (34) den Hohlraum des second chamber (D) by a large-diameter
piston sec-  Hilfszylinders (29) In vordere (E) und hintere Kam- tion
provided at the front end of said high-speed piston  mern tsilt und eine
Stange (46) besitzt, deren vorde- (31) ; said first chamber (C) being
connected to an oil  20  res Ende dafOr vorgesehen Ist, mit dem beweglichen
pressure source via an oil path (32) bored through  Element (29) verbunden
zu sein; wobei eln c lpfad said high-speed piston, and said second chamber
(D)  (38) vorhanden st, der die vordere Kammer (A) und being connected to
said oil pressure source via an oil  die hintere Kammer (B) des
SchileBzyllnders und die path (33) having one end opened at the rear end of
vordere Kammer (E) des HIlfszyiinders (29) verbin- said high-speed piston
and the other end on the outer  25   det; eh Mittel (37.38) das zum  Iffnen
und Schlle~en face of said high-speed piston in said second chan-  des
Olpfades (36) zur hinteren Kammer (B) des ber of said clamping ram.
Schiefzylinders (28) vorgesehen ist; wobel die 11. A mold camping device
according to claim 10  Summe der wilrksamen Druckaufnahmefliche der
wherein, said oil path connected to said second cham-  vorderen kammer (A)
des SchileBzyllnders (28) und ber (D) of said clamping ram is also
connected to said  ao  der vorderen Kammer (E) des Hilfszylinders (29) im
first chamber (C) via a connecting path (57,58,60),  wesentlichen glelch
der wirksamen Druckaufnahme- and a valve element (59), which is slidably
fitted In a  fiache der hinteren Kammer (B) des Schliefzyiinders
large-diameter section (58) of said connecting path,  (28) Ist. serves for
shutting said oil path to said second cham-  2. Elne Fotmschlielvorrichtung
gemaB Anspruch ber(D) of said clamping ram under the influence of oil  35
1, wobel der Schile~yllnder (28) und derHilfszyIlnder pressure in said
first chamber (C) when oil Is intro-  (29) in ehnem Korperals ln
Zylinderblock ausgeblidet duced into said first chamber (C) for mold
closure;  sind und der die vordere (A) und hintere (B) Kammer and for
opening said oil path to said second chamber  des Schliefzylinders (28) und
die vordere Kammer (D) and shutting said connecting path under the influ-
(E) des Hillfszylinders (29) verbindende 6ipfad In die ence of oil pressure
in said second chamber (D) when   40  Wand dieses Zylinderblockes gebohrt
lst. oil is introduced into said second chamber (D) for    3. Eine
ForinschlielBvorrichtung gemAB Anspruch opening the mold.
1, wobel dieser Olpfad von elnem Verbindungs- 12. A mold camping device
according to any pre-  Durchgangsloch  (47) Im  Kolbenabschnitt des ceding
claim wherein, the internal diameter of the rear  SchlieBsstempels, welches
die vordere Kammer (A) section of said clamping cylinder Is larger than the
46  und ehne hintere Kammer (B) des Schliefiylnders 



internal diameter of the front section thereof, and the  (28) verbindet,
und einem OIpfad (48), welcher die inner diameter of the front section is
formed to fit the  vordere Kammer (E) des Hllfszyllnders (29) mit der
piston section of said clamping ram slidably.     vorderen Kammer (A) des
Schiiefzylinders verbindet 13. A mold clamping device according to any pre-
vorgesehen Ist; und wobel dieses Mittel zum  1ffnen ceding claim wherein, a
plurality of clamping cylinders  6o  und Schilelen ein an der Ruckselte des
SchileBstem- (28) are provided, and each frontchamber(A) of each  pels (30)
veriagerbar montlertes Ventilelement (51) clamping cylinder is connected to
said front chamber  aufweist; und wobei elne weitere Kammer (H) zwi- (E) of
said supportcylinder (29), and the total effective  schen dem Ventileiement
(61) und dem Stempel (30) pressure receiving area of the rear chambers (B)
of  deflniet ist und eln Durchgakngsloch (54) In dem said clamping
cylinders is substantially equal to the  55   SchileBstempel diese Kammer (
(H) mit der zwelten sum of the total effective pressure receiving area of
Kammer (D) des Schile~stempqlo verbindet. the front chambers (A) of said
clamping cylinders and  4. Elne Formschllelvorrichtuig gemIBAnspruch the
effective pressure receiving area of said front  3, wobel diese R0ckseite
des Stempels (30) einen B    17                 EP 0 281 329 61
18       l ||||| ||||| |||||    11 || || *c  L  K  s* Aschnitt mit relativ
groaem Durchmesser und einen  SchileBstempels miindet. hinteren Abschnitt
mit relativ Ideinem Durchmesser   I1.  Eline  FormschlieBvorrichlung
gemafB aufwelst; das Ventilelement (51) elnen Ringkolben  Anspruch 10,
wobel der mit derzwelten Kammer (D) mitAbschnitten aufweist, die mit den
den groIen und  des SchlieBstempels verbundene Olpfad fiber einen kielnen
Durchmesseraufweisenden Abschnitten ver-   5   Verbindungspfad (57, 58, 60)
auch mit der ersten schlebbar im Eingriff stehen; der Ringkolben (51)
Kammer (C) verbunden ist und ein in elnem mit gro- zum 8ffnen und Schile~en
des die vordere (A) und  Bem Durchmesser versehenen Abschnitt (58) des
hintere (B) Kammer des SchlieBzylinders (28) verbin-  verbindungspfades
verschiebbar aufgenommenes denden Durchgangsloches (47) verschiebbar St.
Ventilelement (59) dazu dient unter dem EinfluM des * 5. Elne
Formschlioevorrichtung gemaB Irgendei-  10  Oldrucks din der eraten Kammer
(C), wenn zu Schlie- nem der vorhergehenden Ansprfiche, wobel das Mit-
13en des Fommwerkzeuges 51 In die erste Kammer (C) tel zum 6ffnen und
SchlleSen des Olpfades (36) sin  eingeffihrt wird, den O8pfad zur zwelten
Kammer (D) Schalventil [st.                                  des
SchlieBstempels zu schliellen und unterdam Eln- * 6. Ehe
FormschlieBvorrichtung gemAll irgendel-  fluB des 6ldrucks in der zweiten
Kammer (D), wenn nem der vorhergehenden Ansprfiche, wobel die vor-  16  zum
Offnen des Formwerkzeuges 61 In die zwelte derei kammer (A) des
Schliefzylinders (28) oder die  Kammer (D) eingef~ihrt wird, den Olpfad zur
zwelten vordere Kammer (E) des Hilfszyllnders (29) mit elnem  Kammer (D) zu
Weffnn und den Verbindungspfad zu Oltank (25) fiber ein RMckschlagventil
(43) mit Feder,  schilelen. welches 01 zum Oltank (45) ablaufen 13B1t, und
fiber  12. Ehe Formschlieflvorrichtung gemaB Irgend- sin parallel zu dem
Rfickschlagventil mit Feder  20  einem der vorhergehenden Anspriche, wobel
der angeordnetes Rcickschlagventil zum Ansaugen von   Innendurchmesser des
hinteren Abschnittes des t1 aus dem 451tank (45) verbunden Ist.
Schlielzylinders groSer istals der Innendurchmesser 7. Ene
Formschilelvorrichtung gemah irgendel-  von dessen vorderem Abschnitt und
der Innendurch- nem der vorhergehenden Anspruche, wobel der kol-  messer
des vorderen Abschnittes zum verschiobba- benabschnitt des Schlie~stempele
(30)am hinteren   25  ren  Aufnehmen  des  Kolbenabschnittes  des Ende des
SchileBstempels (30) vorgesehen ist.     SchlleBstempels ausgebildet Ist.
8. Eine FormschlieBvorrichtung geminl irgendei-   13. Eine
Formschlielvorrichtung gemaB irgend- nem der vorhergehenden Ansprfiche,
wobel der     elnem der vorhergehenden Ansprfiche, wobel eine
Hochgeschwindigkeitskolben (31) an selnem hinte-  Vielzahl an
SchieBzyllndem (28) vorgesehen Ist und ren Ende an der inneren Rfckwand des
SchlieBzylin-  30  jede vordere Kammer (A) jedes SchlleBzyllnders mit ders
befestigt ist.                               der vorderen kammer (E) des
Hilfszylinders (29) ver- 9. Ene Formschilielvorrichtung gemAll, irgendel-
bunden Ist und die gesamte wirksame Druckaufnah- nem dervorhergehenden
Ansprfche, wobei derHohl-   mefliche  der  hinteren  Kammer  (B)  der rmum
-des ScleBstempeis (30) durch einen, am      SchlieBzyllnder Im
wesentlichen glelch der Summe vorderen End. des
Hochgeschwindigkeiltskolbens  35  der gesamten wirksamen
Druckaufnahmeflache der (34) vorgesehenen Kolbenabschnitt mit gro~em
vorderen Kammer (A) der Schilefzylinder und der Durchmesser In elne
zurAtmosphAre offene vordere  wirksamen Durckaufnahmefliche der vorderen
Kam- Kammer (J) und esne hinter. Kammer (D) getellt Ist,  mer (E) des
Hilfszylinders Ist. und esne sich von elner Innenwandfliche der vorde- ren
Kammer des SchlieBstempels erstreckende kol-  40 benstange (62) In dem
Hochgeschwindigkeltskolben  Revendlcations (31) verschlebbaraufgenommen
ist, um In dem Hoch- 



geschwindlgkeltskolben elne dritte Kammer(C)zu bIl-   1. Dispositif de
senrage de moule, comportant: den.
un cylindre de serrage (28), munl de fagon cou- 10. Eins
Formschllelvowrichtung gemAS Irgend-  45  lissante d'un verin de serrage
(30) sont l'extre- elnem derAnspruch I bis 8, wobel der Innenraum des
mite anterieure est destin6e A etre rell6es A un Schile~stempols (30) durch
eonen am vorderen Ende     organe mobile (20) d'un agencement de moule des
Hochgeschwindlgkeitskolbens (31) vorgesehe-      (20, 21, 23 a 25), un
piston rapide (31) 6tant log6 nen Kolenabschnltt mit graeerrm Durchmesser
In el-    de maniere coulissante dans ladite cavit6 du no erste Kammer (C)
und sine zweite Kammer (D)  60    v6rin de serrage (30), depuls I'arriere
de cello-cl; getellt Ist; wobel die erste Kammer (C) fiber durch   un
cylindre de support (29) dIspos6 parallelement den
Hochgeschwindlgkeltskolben gebohrten 6lpfad       audit cylindre de serrage
(28), et un piston de (32) mit elner Oldruckquelle verbunden Ist und die
support (34) Iog6 dans celul-ci, ledit piston (34) zweitei Kammer (D) mit
dieser Oldruckquelle fiber     divisant la cavite du cylindre de support
(29) en einen Olpfad (33) verbunden 1st von dem ein Ends  5s  chambres
ant6rieure (E) et post6rieure, et ayant am hinteren Ende des
hochgeschwindikeitskolbens       une tlge (46) dont I'extr6mitffant6rieure
est des- und das andere Ends an der Au~enselte des Hoch-       Unge A Otre
rellee audit organe mobile (20), un geschwindigkeitskolbens In derzwelten
Kammer des      passage (36) d'hufle reliant lesdites chambre 10    19
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(A) et chambre posterieure (B) dudit  d'huile par i'Intenmhdiaire d'un
clapet anti-retour (43) cylindre de serrage (28) et ladite chambre ante-  A
ressort qui refoule de l'hullejusque dans le reservoir rieure (E) dudit
cylindre de support (29);      (45) d'huile, et par l'intermndiaire d'un
clapet anti-re- un moyen (37, 38) prevu pour ouvrlr et former   tour
dispose parallblement audit dapet anti-retour A ledit passage (36) d'hulle
vers ladite chambre   6   ressort, pour aspirer de M'huile A partir du
reservoir posterieure (B) dudit cylindre de serrage (28);  (45) d'hulle).
dans lequel la somne de la section effective de     7. Dispositif de
senrage de moule selon l'une quel- receptlon de pression de ladite chambre
ante-   conque des revendications precedentes, dans lequel rieure (A) dudit
cylindre de serrage (28) et de  la partle formant piston duditverin de
serrage (30) est ladite chambre anterieure (E) dudit cylIndre de   10
dIsposhe A l'extremite arriere dudit verin de serrage support (29) est
sensiblement egale a la section  (30). effective de receptlon de pression
de ladite cham-  8. Dspositif de serrage de moule salon l'une quel- bre
postofieure (B) dudit cylindre de senrage (28).  conque des revendicatlons
precedentes, dens lequel 2. Disposltif de senage de moule solon la reven-
Is piston rapids (31) est flx, au niveau de son extr6- dication 1, dans
laquol ledit cylindre de serrage (28)  10   mite arriere, A une parol
posterleure Interne dudit et ledit cylindre de support (29) constituentun
ensem-  cylindre de sewrage (28). ble solidaire sous la forme d'un
bloc-cylindres, et le  9. Disposltffde serwage de moule selon I'une quel-
parcours (36) d'huile reliant lesdites chambres ante-  conque des
revendicatlons precedentes, dans lequel rieure (A) et posterieure (B) dudit
cylindre de serrage  la cavite dudltvhrin de serrage (30) east divishe en
une .) ,(28) et ladite chambre anterieure (E) dudit cylindre de   20
chambre anterieure (J) debouchant dans I'atrnos- support (29) est perch
dans la paroi dudit bloc-cylin-  phere et une chambre posterieure (D) par
une partle dres.                                               formant
piston d'un grand diametre presente A l'extre- 3. Dispositlf de serrage de
moule solon la reven-  mite anterieure dudit piston rapide (34), et une
tige dication 1, dens lequel ledit passage d'huile est cons-  (62) de
piston s'etendant depuls une face formant titub par un trou traversant de
liaison (47) dans la  25   parol inteme de ladite chambre anterieure
duditverin partie formant piston dudit vrin de serrage, reliant la  de
sewage est logee de maniere coulissante dans chambre anterieure (A) et Ia
chambre posthrieure (B)  ledit piston rapids (31) pour former une troislime
dudit cylindre de serrage (28), et un passage (48)  chambre (C) dans ledit
piston rapide. d'huile reliant la chambre anthrieure (E) dt dit cylindre
10. Dispositif de sewage de moule solon l'une de support (29) a ladite
chambre anterieure (A) dudit  30   quelconques des revendications I A 8,
dans lequel cylindre de serrage ; et ledit moyen d'ouverture et de
l'espace interne dudit verin de sewrage (30) est divise fermeture comporte
un elementformantsoupape (51)    en une premeire chambre (C) et une seconds
chain- monte de manibre dhplagable a ra rrire duditverin de  bra (D) par
une partle formant piston d'un grand dia- serrage (30) ; et dans loquel une
autre chambre (H)  mbtre presente A l'extremite anterieure dudit piston est
deflnie entre l'element fomnant soupape (51) et le  3s  rapids (31) ;
ladite premibre chambre (C) 6tant reliee verin (30), et un trou traversant
(54) dans ledit verin  A une source de presslon d'hulle via un passage (32)
de senwage relie ladite chambre (H) a ladite seconds  d'hulle perce A
travers ledit piston rapids, et ladite chambre (D) dudit verin de serrage.
seconde chambre (D) etant reliee A ladite source de 4. Dispositif de
serrage de moule solon la reven-  pression d'huile via un passage (33)
d'hule dont une dication 3, dans lequel ledit arrbiro du vrin (30) a une
4o   premibre extrhmit6 dhbouche A l'extremite poste- 



partie d'un dlamrtre relativement grand et une parde  rieure dudit piston
rapids et l'autre extrhmit sur la posterieure d'un diametre relativement
petit; ledit  face exterieure dudit piston rapids dens ladite organe
formant soupape (51) comprenant un piston A  seconds chambre dudit verin de
serrage. segments dont des parties viennent de manibre cou-      11.
Dispositff de semage de moule selon la reven- lissante contre lesdites
parties de diametres grand et  4S   dlcation 10, dans lequel ledit passage
d'hufle relie a petit; ledit piston (51) A segments pouvant coulisser
ladite seconds chambre (D) dudit vrin de sewage est
pourouvriretfermerletrou traversant (47) qui relie les  6galementrellhs a
ladite premiere chambre (C)via un chambres anterieure (A) etposterieure (B)
du cylindre  passage de liaison (57, 58, 60), et un elementformant de
sewrage (28).                                    soupape (59), loge de
manibre coulissante dans une 5. Dispositrf de serrage de moule solon lune
quel-  50   partse (58) A grand diametre dudit passage de liaison, conque
des revendlcations prhchdentes, dans lequel  sert a former ledit passage
d'huile vers ladite seconds ledit moyen pour ouvrir et former lWdit passage
(36)  chambre (D) dudit verln de serrage sous I'action de la d'huile est
une soupape de commutation.             pression d'hufle existent dens
ladite premibre charn- 6. Dispositif de serrage de moule salon l'une quel-
bre (C) quand de l'hulle est Introduite dans ladite pre-. conque des
revendications prbcedentes, dans lequel  55   minre chambre (C) pour la
femmeture du moule, et A ladite chambre antdrleure (A) dudKt cyllndre de
former ledit passage de liaison sous raction de la serrage (28) ou ladite
chambre anterieure (E) dudit  pression d'huile existant dens ladite seconde
chain- cylindre de support (29) est relibe a un reservotr (45)  bre (D)
quand de l'hulle est Introduite dans laditb 11    21                  EP
0281329 B1                   22     *   !       M   !  ! seconde chambre
(D) pour ouvrir le moule. 12. Dispositif de serrage de moule selon l'une
quelconque des revendications pr6cddentes, dans lequel le dlambtre
Int6rieur de la partie posterleure dudit cylindre de serrage est plus grand
quo le diamb-   5 tre Int6rieur de la partle anterleure de celul-ci, et le
dla- metre Int6rieur de la partie anterleure est concu pour Mtre recu de
maniere coulissante dans la partle for- mant piston dudit v6rin de serrage.
13. Dispositif de serrage de moule selon l'une   1o quelconque des
revendicatlons pr6cdentes, dans lequel sont presents une pluralit4 de
cylindres de serrage (28), et chaque chambre ant6rieure (A) de chaque
cylindre de serrage est reli6e & ladito cham- bre ant6rieure (E) dudit
cylindre de support (29), et la  16 section effective totale de r6ceptlon
de presslon des chambres post6rleures (B) desdits cylindres de serrage
estsensiblement 6gale A la somme de-la sec- tion effective totalo de
reception de pression des chambres anterieures (A) desdits cylindres de
20 serrage et de la section effective de r6ception de pres- slon de ladite
chambre ant~rleure (E) dudit cylindre de support. 25 30 35 40 45 50 66 12


