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practical performance in that it is perfectly free from leak- age of fluid
from the valve chamber, i.e. the chamber The present invention relates to a
fluid flow-control-  above the inlet and outlet ports. lerfor use in fluid
pipe lines provided in for example sem-  With said fluid-controllers, the
stem 26 is threadedly iconductor producing apparatuses or nuclear power  5
movable, the stem 26 being limited for its downward plants. The fluid
flow-controller uses the resilient flexing  movement by bringing the
diaphragm 21 or disc 24 into of a diaphragm to open and close the flow
passage.  contact with the valve seat 28. If the stem 26 is exces- The
diaphragm being secured about the periphery  sively tightened while a valve
is closed, the stem 26 may seals the valve chamber and does not permit any
leak-  go down beyond the desired limit, so that the diaphragm age of
gases. The valves are thus widely used in con-  10 21 is most likely to be
strongly held by and between the duits fortransporting high-purity gases in
semiconductor  valve seat 28 and the diaphragm presser 25 or the disc
producing apparatuses.                             24 and the diaphragm
presser 25, with the result that the In the accompanying drawings:-
diaphragm 21 often very thin, may suffer from injury or breakage, which
will shorten the life of the diaphragm 21 Figure 1 is a longitudinal
cross-sectional view of the  15 to a great extent. Au-A-43 696 provides a
valve of this fluid-controller in accordance with the first embodi-    type
having stop means acting between the stem and ment of the present
invention;                 fixed structure on the valve which co-operate to
limit fur- ther closing movement of the stem when the flow pas- Figure 2 is
an enlarged longitudinal cross-sectional  sage is closed by the diaphragm.
view of a substantial part of the fluid-controller of the  20  When the
stem is lowered, the central portion of the first embodiment;
diaphragm will be urged downward to abut directly against the valve seat,
or the diaphragm serves to press Figure 3 is a longitudinal cross-sectional
view of the  down the disc to bring it in contact with the valve seat.
fluid-controller in accordance with the second  This may render the
fluid-controller closed. Stop means embodiment of the present invention;
25 prevent excessive tightening. When the stem is lifted the diaphragm is
displaced Figure 4 is an enlarged longitudinal cross-sectional  upward by
its resiliency or fluid pressure to clear the view of a substantial part of
the fluid-controller of the  valve seat, or the disc is pushed upward by
the resiliency second embodiment;                             of the spring
until it moves away from the valve seat. 30 Thus the controller is in the
open condition. Figure 5 is a longitudinal cross-sectional view of a
Further to absorb excessive tightening pressure a conventional
fluid-controller, and             valve in accordance with the invention is
characterised in that the diaphragm is made of a metallic sheet while
Figure 6 is a longitudinal cross-sectional view of  a valve seat and/or a
diaphragm presser are/is made of another conventional fluid-controller.
35 synthetic resin. Embodiments of the present invention will be de-
Conventional valves of this type are shown in Fig-  scribed with reference
to Figures 1 to 4 of the drawings. ures 5 and 6.
Figure 1 is a longitudinal cross-sectional view of a Thus a known
fluid-controller in Figure 5 comprises  fluid-controller in accordance with
a first embodiment of a body 20, a diaphragm 21, a cover or bonnet 22, a
bon- 40 the present invention. Said fluid-controller is intended to net nut
23, a disc 24, a diaphragm presser 25, a stem  abut a diaphragm 2 directly
and to move it into and out 26, and handle 27. When the stem 26 is lowered,
the  of engagement with a valve seat 13 for taking opening diaphragm 21 is
pressed down at its central portion by  and closing positions. The numeral
1 designates the the disc 24 and diaphragm presser 25 so as to abut  valve
body, 2adiaphragm, 3astopmechanism, 4acov- against a valve seat 28. When
the stem 26 is elevated, 45 er or bonnet, 5 a bonnet nut, 6 a disc, 7 a
diaphragm the diaphragm 21 is urged by its resiliency and fluid pres-
presser, 8 a stem, and 9 a handle. sures to move away from the valve seat
28.             The body 1 is made ofa metal material such asstain- In
Figure 6 the fluid-controller comprises a body 20,  less steel
substantially in the shape of a cross, having a disc 24, a spring 29, a
diaphragm 21, a bonnet 22, a  fluid inlet and outlet ports 10,11 formed at
the opposite bonnet nut 23, a diaphragm presser 25, a stem 26 and  50
sides, and an internal sunken valve chamber 12 opened a handle 27. When the
stem 26 is lowered, the dia-  at its top and provided in the upper portion
of the body 1 phragm 21 is pressed down at its central portion by the
soastocommunicatewith saidfluid inletand outlet ports diaphragm presser 25
to lower the disc 24 until a disc  10, 11. Saidvalve chamber 12 has avalve
seat 13 made packing 30 of the disc 24 is abutted against a valve seat  of
synthetic resin substantially embedded in the bottom 28. When the stem 26
is elevated, the disc 24 is biassed  55 thereof, and a step portion 14
formed on the inner and upwardly by the resiliency of the spring 29 so as
to clear  lower side of the valve chamber 12. In this embodiment, the valve
seat 28.                                 the valve seat 1 3 of synthetic
resin is separated from the Above-described fluid-controllers are excellent
in  body I, but it may be formed integral with the body 1. 2    
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disposed above the valve seat  shown in Figure 2toabutthevalve seat 13,
which results 13, acting to keep the valve chamber 12 airtight and hav-
in the closed position of the fluid-controller. This particu- ing a central
portion which may move in a vertical direc-    lar fluid-controller is
arranged such that the downward tion so as to move into and away from the
contact with  movement of the stem 8 is restricted by the contact be- the
valve seat 13. In the embodiment, the diaphragm 2  5  tween the upper
surface of the step 15 and the locking is made of a metallic sheet such as
stainless steel, IN-  rim 16 formed in the disc when the diaphragm 2 is v
CONEL (Trade Mark), or shaped memory alloy, having  brought in contact with
the valve seat. This prevents ex- a saucer-like form and being protuberant
at its central  cessively strong tightening, and thus avoids any injury
portion, with its circumferential edge resting on the step  or breakage of
the diaphragm 12 due to such atoostrong portion 14 formed on the inside of
the valve chamber 12  10 tightening. so as to be clamped by the lower end
of the bonnet 4  For returningthefluid-controllertotheopen position,
received by the valve chamber 12.                stem 8 is elevated by
rotating the handle 9. Then, the The bonnet 4, which is shaped in a
cylindrical form,  diaphragm 2 resumes its original form by aid of its
resil- is inserted into the valve chamber 12 so that it is fixedly    iency
and a fluid pressure as the diaphragm 3 swells in pressed by tightening the
bonnet nut 5 toward the body  15 accordance with elevation of the disc 6
and diaphragm 1. The bonnet 4 has a large-diametered inner circumfer-
presser 7, leaving the valve seat 13 with the consequen- ence at the lower
end.                            tial opening of the valve. The disc 6 is
mounted on the inside of the lower end  Figure 3 is a longitudinal
cross-sectional view show- of the bonnet 4 in such a manner that it is
movable in a  ing a fluid-controller in accordance with a second em-
vertical direction, and the lower end of the disc 6 has a  20 bodiment of
the present invention. In this fluid-controller ,~.   diaphragm presser 7
made of synthetic resin and abut-    the diaphragm presser 7 is elevatably
disposed above ting against the central portion of the diaphragm 2.  the
diaphragm 2, while a piston or disc 6 is elevatably The stem 8 is
threadedly and elevatably mounted  disposed below the diaphragm 2, and a
spring 17 is in- within the bonnet 4 in order to have the lower end face
terposed between the disc 6 and the body 1. When the thereof contact with
the disc 6, so that the stem 8 may  25 central portion of the diaphragm 2
is pressed down by press the disc 6 downward to bring the central portion
of    the diaphragm presser 7, the disc 6 is lowered to provide the
diaphragm 2 into contact with the valve seat 13  for an engagement of the
valve seat 13 with a disc pack- through the diaphragm presser 7. The handle
9 for op-    ing 18 provided in the disc 6. When the pressure is re-
eratingthestem8 issecuredtothe upperendofthestem  lieved, the resiliency of
the spring 17 causes the disc 6 8.
30 to go upward so asto enable the disc packing 18 to leave The stop
mechanism 3 is interposed between a part    the valve seat 13. Furthermore,
there is provided the stop of the body 1 near the circumferential edge of
the dia-  mechanism 3 between a part of the body 1 near the cir- phragm 2
and the lower end of the stem 8, so that it may  cumferential edge of the
diaphragm 2 and the lower end serve to limit the downward movement of the
stem 8  of the stem 8 for limiting the downward movement of the when the
fluid controller is fully closed (i.e. when the cen- 35 stem 8 when the
fluid-controller is fully closed (i.e. when tral portion of the diaphragm 2
is in contact with the valve  the disc packing 18 abuts against the valve
seat 13). The seat 13).                                         other
arrangements are substantially the same as that With the instant
embodiment, the stop mechanism  of the first embodiment. Referring to
Figure 3, the nu- 3 comprises an annular step 15 interposed between the
meral 1 is a body, 4 a bonnet, 5 a bonnet nut, 8 a stem, upper surface of
the circumferential edge of the dia- 40 9 a handle, 10 a fluid inlet port,
11 a fluid outlet port, 12 phragm 2 and the lower end of the bonnet 4, and
a rim  a valve chamber, and 14 a step portion. 16 formed integral with the
outer peripheral face of the  The stop mechanism 3 comprises an annular
step lower end of the disc 6 and received within the lower end  15
interposed between the upper surface of the circum- of the bonnet 4 to be
contacted with the upper surface  ferential edge of the diaphragm 2 and the
lower end of of the step 15. The innerdiameterof the step 15 ismade  45 the
bonnet 4, and a disc-like diaphragm pressing plate a little smaller than
that of the inner peripheral face of the  19 positioned between the
diaphragm presser 7 and the lower end of the bonnet 4, and a distance
formed be-  stem 8 and intended to abut against the upper surface tween the
step 15 and the rim 16 is so determined as to  of the step 15. The inner
diameter of the step 15 is made allow contact of the step 15 and the rim 16
at the time  a little smaller than that of the lower end of the bonnet 4
the diaphragm 2 pressed down by the falling disc 6 has 50 and a clearance
is formed between the step 15 and the rested on the valve seat 1S.
diaphragm pressing plate 19 such that the step 15 and The operation of said
fluid controller will now be de-    the diaphragm pressing plate 19 may be
placed in en- scribed.                                          gagement
with each other when the disc packing 18 is To place the fluid controller
in the closed position,  urged by the downward movement of the diaphragm
the stem 8 is lowered by turning the handle 9. Then, the  55 presser 7 and
disc 6 to make contact with the valve seat disc 6 and the diaphragm presser
7 go downward to  13. press down the central portion of the diaphragm 2,
In order to place said fluid-controller in the closed whereby the diaphragm
2 will be resiliently deformed as  position, the stem 8 is lowered by
roating the handle 9. 3    



11                 EP0492138B1                        12 daB die
Klemmfldchen mit Wolframkarbidco-       4. Quick-acting clamping device
according to bait beschichtet sind.                              Claim 3,
characterized In that the lever (4) Is mounted in an opening (18) in the
lower 14. Schnellklemmvorrichtung  nach  einem  oder          clamping rail
(2). mehreren der AnsprOche 1 bis 11,            5 dadurch gekennzelchnet,
5. Quick-acting clamping device according to daf3 eine der Klemmfldchen
(9,10) der Klemm-        Claim 3, characterized in that the lever (4') is
leisten (1,2) als glatte Metallfl~che ausgebildet   arranged with its short
lever arm (15) between und die andere mit einem Kreuzschliff verse-
the spring element (3) and the lower clamping hen ist.
10       rail (2), and in that there are provided restoring springs (4")
which are firmly connected to the 15. Schnellklemmvorrichtung  nach  einem
odor          cylinder housing (6) and press the lower mehreren der
AnsprUche 1 bis 14,                    clamping rail (2) against the lever
(4'), in that a dadurch gekennzelchriet,                            force
of the restoring springs (4") is designed daB mindestens zwei Sensoren
angeordnet  i5         such that it is greater than a force of the sind,
die erfassen, ob eine eingelegte Platte in    clamping rail (2) raised by
friction and the der Sollage liegt.                                  force
of gravity. Claims                                              6.
Quick-acting clamping device according to 20      Claim 3, characterized in
that the adjusting 1. Quick-acting clamping device for attaching a
element (5) is arranged between the lever (4') printing plate on a cylinder
of a printing ma-      and the one end of a rocker (4) which is chine by
means of a fixed upper clamping rail       supported on the cylinder
housing (6) and en- (1) and a radially displaceable lower clamping
gages with its end located opposite the adjust- rail (2) which can be
brought into a clamping   25  ing element (5) in a hollow (13) in the lower
position and a plate-exchange position, the         clamping rail (2), and
in that the lever (4) lower clamping rail (2) being pressed into the
engages with its short lever arm (15) between clamping position by spring
elements (3) with       the spring element (3) and the lower clamping the
holding force for printing plates and being     rail (2). able to be
brought into the plate-exchange   30 position by restoring elements (4, 4')
counter  7. Quick-acting clamping device according to one to the holding
force of the spring elements (3),    of Claims 3 to 6, characterized in
that a retain- characterized in that at least one restoring ele-   ing pin
(17) protrudes out of the supporting ment (4, 4') is provided, which is
designed as      surface (14) and engages in a bore in the lever a rocker
or lever and is supported pivotably on   35  (4'), sufficient clearance
being provided for the the cylinder housing (6) or on a supporting
mobility of the lever (4'). surface (14) which is firmly connected to the
cylinder housing, in that the restoring element  8. Quick-acting clamping
device according to one or elements (4, 4') can be actuated by means
or more of Claims 1 to 7, characterized in that of at least one adjusting
element (5) which can   40  a contact-pressure spring (24) is inserted be-
be acted upon by an actuating medium.               tween a carrier (26),
connected to the cylinder housing (6), and the displaceable lower clamp- 2.
Quick-acting clamping device according to           ing rail (2) and
ensures clean contact of the Claim  1, characterized in that the restoring
clamping rail (2) against the cylinder housing element designed as a rocker
(4) can be ac-  45     (6) in the direction of the tensioned printing
tuated by at least one adjusting element (5), in    plate (11). that the
rocker (4) is operatively connected by its ends to the lower clamping rail
(2) and the  9. Quick-acting clamping device according to one adjusting
element (5).                              or more of Claims 1 to 8,
characterized in that 50      the adjusting element (5) is a pneumatic ad-
3. Quick-acting clamping device according to           justing element.
Claim 1, characterized in that the restoring element designed as a lever
(4') can be ac-     10. Quick-acting clamping device according to one
tuated by at least one adjusting element (5),       or more of Claims 1 to
8, characterized in that and in that the lever (4') is operatively con-
55  the adjusting element (5) is a hydraulic adjust- nected to the lower
clamping rail (2) by means      ing element. of a short lever arm (15) and
to the adjusting element (5) by means of a long lever arm (16). 8    11
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daO die Klemmfldchen mit Wolframkarbidco-       4. Quick-acting clamping
device according to bait beschichtet sind.
Claim 3, characterized In that the lever (4') is mounted in an opening (18)
in the lower 14. Schnellklemmvorrichtung  nach  einem  oder
clamping rail (2). mehreren der AnsprUche 1 bis 11,           5 dadurch
gekennzelohnet,                         5. Quick-acting clamping device
according to daB eine der Klemmfldchen (9,10) der Klemm-        Claim 3,
characterized in that the lever (4') is leisten (1,2) als glatte
MetallflAche ausgebildet  arranged with its short lever arm (15) between
und die andere mit einem Kreuzschliff verse-       the spring element (3)
and the lower clamping hen ist.                                   10
rail (2), and In that there are provided restoring springs (4") which are
firmly connected to the 15. Schneliklemmvorrichtung  nach  einem  oder
cylinder housing (6) and press the lower mehreren der AnsprUche 1 bis 14,
clamping rail (2) against the lever (4'), in that a dadurch gekennzelchnet,
force of the restoring springs (4") is designed daB mindestens zwei
Sensoren angeordnet  15        such that it is greater than a force of the
sind, die erfassen, ob eine eingelegte Platte in   clamping rail (2) raised
by friction and the der Sollage liegt.
force of gravity. Claims                                             6.
Quick-acting clamping device according to 20      Claim 3, characterized in
that the adjusting 1. Quick-acting clamping device for attaching a
element (5) is arranged between the lever (4') printing plate on a cylinder
of a printing ma-     and the one end of a rocker (4) which is chine by
means of a fixed upper clamping rail      supported on the cylinder housing
(6) and en- (1) and a radially displaceable lower clamping     gages with
its end located opposite the adjust- rail (2) which can be brought into a
clamping   25  ing element (5) in a hollow (13) in the lower position and a
plate-exchange position, the        clamping rail (2), and in that the
lever (4') lower clamping rail (2) being pressed into the     engages with
its short lever arm (15) between clamping position by spring elements (3)
with      the spring element (3) and the lower clamping the holding force
for printing plates and being    rail (2). able to be brought into the
plate-exchange   30 position by restoring elements (4, 4') counter  7.
Quick-acting clamping device according to one to the holding force of the
spring elements (3),   of Claims 3 to 6, characterized in that a retain-
characterized in that at least one restoring ele-  ing pin (17) protrudes
out of the supporting ment (4, 4') is provided, which is designed as
surface (14) and engages in a bore in the lever a rocker or lever and is
supported pivotably on   35  (4'), sufficient clearance being provided for
the the cylinder housing (6) or on a supporting        mobility of the
lever (4'). surface (14) which is firmly connected to the cylinder housing,
in that the restoring element  A  Quick-acting clamping device according to
one or elements (4, 4') can be actuated by means       or more of Claims 1
to 7, characterized in that of at least one adjusting element (5) which can
40  a contact-pressure spring (24) is inserted be- be acted upon by an
actuating medium.              tween a carrier (26), connected to the
cylinder housing (6), and the displaceable lower clamp- 2. Quick-acting
clamping device according to           ing rail (2) and ensures clean
contact of the Claim  1, characterized in that the restoring      clamping
rail (2) against the cylinder housing element designed as a rocker (4) can
be ac-  45    (6) in the direction of the tensioned printing tuated by, at
least one adjusting element (5), in   plate (11). that the rocker (4) is
operatively connected by its ends to the lower clamping rail (2) and the
9. Quick-acting clamping device according to one adjusting element (5).
or more of Claims 1 to 8, characterized in that 60      the adjusting
element (5) is a pneumatic ad- 3. Quick-acting clamping device according to
justing element. Claim 1, characterized in that the restoring element
designed as a lever (4') can be ac-     10. Quick-acting clamping device
according to one tuated by at least one adjusting element (5),      or more
of Claims 1 to 8, characterized in that and in that the lever (4') is
operatively con-  56  the adjusting element (5) is a hydraulic adjust-
nected to the lower clamping rail (2) by means     ing element. of a short
lever arm (15) and to the adjusting element (5) by means of a long lever
arm (16). 8    


