"Fl gw Rat.gu.{®ntrol Val ve" The present invention relates to an inproved flow
rate €ontrol valve for usein fluid ducts mainly in sem conductor
manuf act uri ng apparatus and nucl ear power generation plant, and nDr@T]'”
particularly to a diaphragmtype flow control val ve capable of finely
adjusting the flowrate. Generally the control valve for high purity gas
used in sem conduct or manufacturing apparatus or the like is severely
required to possess particle-free and de space-free characteristics.

In the field of sem conductor manufatture, therefore, the di aphragm

type control val ves (especiall 8! ﬁ t ﬂ hragm val ves) are

wi dely used being structurall 41 (¥ é%ﬁgkéfpﬁé gpthe particle-free
and dead space-free requirenents. The di aphragmtype control valve is,
however, generally very small in the working stroke of diaphragmand is not

suited, by natpqe, gfﬂ:é’séﬂt USHhOEBREIOA FbO¥cEa! @o0lant NendrdiRed ﬁwafatéul ar,

it is extrenely difficult to.adjust finely the flow rate by nanual

operation. Acaasmlrsl y, vébee appbi cagseof ihhe filmdent iduttd 0 wlBy in
semiconductor manufacturing apparatus and nuclear power

generation plant, and more particularli to a diaphragm

type flow control valve capabie of finely adjusting the

flow rate.

Generally the control valve for ﬁigh purity gas used in
semiconductor manufacturing apparatus or the like is
severely required to possess particle-free and dead
space-free characteristics. In the field of
semiconductor manufacture, therefore, the diaphragm type
control valves (especially direct touch type diaphragm
valves) are widely used being structurally adapted to

cope with the particle-free and dead space-free

requirements.

The diaphragm type control valve is, however, generally
very small in the working stroke of diaphragm, and is not
suited, by nature, to adjustment of flow rate or the
like. In particular, it is extremely difficult to adjust

finely the flow rate by manual operation.

Accordingly, the applicant of the invention, to solve

such problems, devéloped a diaphragm ﬁépe'cohtrol valve



such prohl.ens, devel oped a di aphragmtype control valve 2 capabl e of
adjusting the flowrate finely and accurately by .manual operation, and
disclosed it as the Japanese Patent Application Laid-Qpen No. 5-79570. Such
control valve is conposed of, as shown in Figure 5 of the acconpanying
drawi ngs, a body 30 possessing a fluid passage 30a, a valve seat 30c and a
val ve chanber 30b, a diaphragm 31 contacting and separating fromthe val ve
seat 30c, a tubular cover or bonnet 33 with the |lower end inserted into the
val ve chamber 30b to hold the peripheral?2 edge of the di aphragm 31 air

tightly through a hol ding adapter 32 gnd having_a fenmal e, t hread g t 33a in
the upper inf@Pabke @f eAdnssing Fhensdon,Fasa $17etY @79 FFRWAEY 33 to

he body 30, di 36 d d i d . d
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and having in

Such control valve is composed of, as shown in Figure 5
of the accompanying drawings, a body 36 possessing a
fluid passage 30a, a valve seat 30c and a valve chamber
30b, a diaphragm 31 contacting and separating from the
valve seat 30c, a tubular cover or-bonnet 33 with the
lower end inserted into the va1§e chamber 30b to hold the
peripheral edge of the diaphragm 31 air tightly through
a holding adapter 32 and having a female thread part 33a
in the uppeﬁ inner circumference, a bonnet nut 34 for_
fixing the bonnet 33 to the body 30, a disc 36
accommodated inward at the lower end of the bonnet 33 and
having a diaphragm holder 35, a tubular slide stem 37
elevatably inserted into the bonnet 33 above the disc 36
in a rotation forbidden state and having in the inner
circumference a female thread part 37a of a smaller
thread pitch than the thread pitch of the female thread
part 33a of the bonnet 33, a rotary stem 38 having both
concentrically, at the inner side, a first male thread
part 38a to be engaged with the female part 37a of the
slide stem 37, and at the outer side, a second male
thread part 38b to be engaged,#ith the female thread part
33a of the bonnet 33, thereby elevating and lowering the

slide stem 37 by its rotation, a nearly tubular handle



circunference a female thread part 37a of a smaller thread pitch than the
threa8l pitch of the female thread part 33a of the bonnet 33, a rotary stem
38 having both concentrically, at the inner side, a first nmale thread part
38a to be engaged with the female part 37a of the slide stem 37, and.at the
outer side, a second nale thread part 38b to be engaged with the fenmal e
thread part 33a of the bonnet 33, thereby elevating and | owering the slide
stem 37 by its rotation, a nearly tubular handle 3 39 fixed at the upper
end of the rotary stem 38, with the | owerd end encl osing the upper outer
circunference of the bonnet 33, and a handl e | ock screw 40 provided in the
handl e 39, amd¥¥yfdeedr at therupper ad off hensetaryeriPruiBdorbthsthe
spring, 42 is a panel fixing nut, 43 is a rotation preventing screw, 44 is
an indi cat or, Meven ead; gpcAgeingnhecupges QUERFcFLIFHMERESRERPHItRA ve

shown in Figure 5 when the rotar tem 38 is rotated by the ratar
nanipulatiog Qonnet 33, and a %&%die Toéi screw 58 pr%VLGed(in ehe
handle 39, among others.
In Figure S, reference numeral 41 denotes a spring, 42
is a panel fiiing nut, 43 is a rotation preventing screw,

44 is an indicator, 45 is a cap nut, and 46 is a stopper.

In the control valve shown in Figure 5, when the rotary
stem 38 is rotated by the rotary manipglation of.the
handle 39, the rotary stem 38 rotates and moves up or
down as its second male thread part 38b is engaged with

the female thread part 33a of the bonnet 33.

When the rotary stem 38 ascends or descends whiie
rotating, by the roﬁation-of the inside first male thread
part 38a engaging with the female thread part 37a of the
slide stem 37, the slide stem 37 is moved up or down in
rotation forbidden state. That is, when the rotary stem
38 makes one revolution, the slide stem 37 moves up or
down by the distance equal to the difference between the
thread pitch of the second male thread part 38b and the

thread pitch of the first male thread part 38a.

Therefore, this control valve, by properly setting the

thread pitch difference of the first male thread part 38a



handl e 39, the rotary stem 38 rotates and noves up or down as its second
med e thread part 38b is engaged with the female thread part 33a of the
bonnet 33. Wen the rotary stem 38 ascends or descends while rotating, by
the rotation of the inside first male thread part 38a engaging wth the
femal e thread part 37a of the slide stem 37, the slide stem37 is no
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of the diaphragm 31 can be adjusted very finely. As a
result, fine flow rate adjustment of high precision is
realised by manual operation, and hence excellent

practical effects are brought about.

Two methods of operating the control valve are used. One
is a method of using while adjusting the fluid flow rate
by continuocusly opening or closing the handle 39, and the

other method is to set a specific flow rate by fixing in

advance the opening degree of the valve at a

predetermined value.

In the latter method, when the flow rate reaches the set
flow rate by rotating the handle 39, the handle 39 is
fastened to the bonnet (cap nut 45) side by the lock
screw 40 to prevent the stems 37, 38 from rotating and
moving up or down, so that the flow rate may be kept at

a set value.

In this control valve, however, when the lock screw 40
is tightened, the ‘'handle 39 moves in a direciion
orthogonal to the axial lihé of the handle 39 by a
distance egqual to a gap between the inner circumference

of the handle 39 and the bonnet 33 side (cap nut 45 and



result, fine flow rate adjustnent of high precision is realised by manual
oper ati on, and hence excellent practical effects are brought about. Two

nmet hods of operating the control valve are used. One is a nethod of using
while adjusting the fluid flow rate by continuously opening or closing the
handl e 39, and the other nethod is to set a specific flowrate by fixing in
advance the opening degree of the valve.at a predeterm ned value. In the

| atter nethod, when the flow rate reache? the set flowrate by rotating the
handl e 39, the handle 39 is fastened to the bonnet (cap nut 45) side by the
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may vary between before and after lockxng of the handle
39. 1In particular, since the control valve is for fine
flow rate adjustment, even if the stems 37, 38 are
slightly dislocated, the set flow rate fluctuates, which

is a serious problem.

The invention is devised in order to solve such problem,
and it is an object thereof to present a flow rate
control valve éo that the set flow rate may not change
before and after locking if the handle is 1ocked in order

to hold the desired valve opening degree.

In oxder to achieve the 6bject, the invention providés
a flow rate control valve, supporting a stem on a body
possessing a fluid passage, a valve chamber, and a valve
seat, rotatably and elevatably through a bohnet, fixing
a handle to the upper end of the stem for rotational
manipulation thereof and for enclosing the upper.outer
circumference of the bonnet having in the handle a lock
screw capable of contacting with the bonnet side locking '
the handle to the bonnet side by tightening the lock
screw to the bonnét side, wherein the handle is composed
of a handle main body fixed to the upper end of the stem,

and a tubular lock handle enclosing the upper outer



I ndi cat or 44).

As a result, the stens 37, 38 are dislocated by bei ng

subject to the pressing force in the same direction as the handle 39, and
the set flowrate may vary between before and after | ocking of the handle
39. In particular, since the control valve is for fine flowrate
If the stens 37, 38 are slightly dislocated, the set flow

adj ust nent, even
rate fl uctuates,

order to solve such problem and it
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almost orthogonal to the axial line of the stem.

By tightening the lock screW'provided in the lock handle,
only the lock handle moves in a direction orthogonal to
the axial line of the stem by a distance corresponding
to a gap between the  inner circumfeience of the lock
handle and the bonnet side, and the inner circumference
of the lock handle is pressed to the bonnet side. As a
result, the handle is locked, and the stem can neither

rotate nor move up and down.

In this flow rate control valve, when the handle is
locked, only the 1lock handle moveé in a direction
orthogonal to the axial line of the stem, and the handle

main body fixed on the stem is not subject to the

 pressing force applied in the direction in which the lock

handle is moved. Accordingly, the stem is not subject

to the pressing force in the same direction. As a

result, the dislocation of the stem due to locking of the
handle can be prevented, and the set flow rate does not

change between before and after locking of the handle.

An embodiment of the invention will now be described by



the handle to the bonnet side by tightening the |ock screw to the bonnet
si‘de, *wherein the handle is conposed of a handle nmain body fixed to the
upper end of the stem and a tubular | ock handl e encl osing the upper outer
6 circunference of the bonnet, coupled to the | ower ‘end -of the handle main
body and novable in the direction orthogonal to the axial |ine of the stem
and the lock screwis provided in the lock handle in a direction al nost
orthogonal to the axial line of the stem By tightening the | ock screw
provided in the |ock handle, .only the | ack handl e noves in a direction
orthogonal to the axial line of the stemby a distance corresponding to a
gap between wtiay ioheexamnptenpbadenidlofreferenck tanthe aatampamoiftt side
and the inner circunference of the lock handle is pressed to the bonnet
side. As a r dnawingshahegeiins< s | ocked, and the stemcan neither rotate
nor nove up and down. In this flowrate control valve, when the handle is

Figure 1 is a magnified longitudinal sectional view of

a diaphragm type flow control valve in an embodiment of

»

the invention;

Figure 2 is a magnified sectional view along line II -

IT in Figuré 1;

Figure 3 is a magnified longitudinal sectional view of

essential parts in handle locked state;

Figure 4 is a magnified sectional view along IV - IV in

Figure 3.

Figure 1 shows control valve désigned for fine control
at'high precision by manual operation, and also toc open
and close a fluid passage la by causing a diaphragm to
directly contact with or depart from a valve seat lc.

In Figure 1, reference numeral 1 denotes a body, 2 is a
diaphragm, 3 is a hood or bonnet, 4 is a bonnet nut, 5
is a holding adapter, 6 is a disc, 7 is a spring, 8 is
a diaphragm holder, 9 is a stem composed of a sliding
stem part 10 and a rotary stem part 11, 12 is a handle,

13 is a coupling mechanism, 14 is a lock screw, and 15



| ocked, only the Ilock handle noves 1in a direction orthogonal to the
axialsline of the stem and the handle main body fixed on the stemis not
subject to the pressing force applied in the direction in which the |ock
handl e i s noved. Accordingly, the stemis not subject to the pressing force
in the sane direction. - As a result, the dislocation of the stemdue to

| ocki ng of the handl e can be prevented, and the set flow rate does not
change between before and after |ocking of the handle. An enbodi nent of the
i nvention will now be described by 7 ®ay of exanple and with reference
to the acconpanyi ng drawi ngs wherein:- Figure 1 is a magnified | ongitudinal
sectional viedsod stappglragm type flow control valve in an enbodi nent of
the invention; Figure 2 is a magnified sectional viewalong line Il - Il in
Figure 1; Figure 3 is a magnified |ongitudinal sectional view of

The body 1 is made of metal material such as stainless
steel of generally cruciform cross section, and the fluid
passage la is formed inside. Above the body 1, a concave
valve chamber 1b, ﬁith an open top, comiunicating with
the fluid paséage la is formed, and a valve seat 1lc is
integrally formed with the body 1 in the bottom of the
valve chamber 1lb.

The diaphragm 2 is a thin metal plate of stainless steel,
spring steel, shape memory alloy or the like, and formed
in a dish form swelling in the upﬁard direction in the
middle, and its outer periphery is placed on the outer
periphery of the bottom of the valve chamber 1lb, and the
‘middle part is allowed to move up and down to contaét
~with and depart from the valve seat lc. The diaphragm
2 is pressed to the bottom side of the valve chamber 1b
to be held and fixed in airtight 5tate between the
annular holding adapter 5 inserted into the valve chamber
1b and the lower end of the bonnet 3, by tighténing the

bonnet nut 4 threadably fitted in the body 1.

The boﬁnet 3 is of tubular form, and the inner diameter
of the lower part to be inserted into the body 1 is
large, and it is an accommodating part 3a receiving the

disc 6. The inner diameter of the middle part of the



essential parts in handle |ocked state; Figure 4 is a magnified sectional
viewalong IV - IVin Figure 3. Figure 1 shows control val ve designed for
fine control at high precision by nmanual operation, and al so to open and
close a fluid passage | a by causing a diaphragmto directly contact with or
depart froma valve-seat 1c. In Figure 1, reference nuneral 1 denotes a
body, 2 is a diaphragm 3 is a hood or bonnet, 4 is a bonnet nut, 5is a
hol di ng adapter, 6 is a disc, 7 is a spring, 8 is a diaphragmholder, 9 iIs
a stem conposed of a-sliding stempart 1 and a rotary stempart 11, 12 is
a handle, 13 is a coupling nechanism 14 is a |lock screw, and 15 s a
stopper. The befiNet i3S iHdel Dghtbyabmadler iwhictichs aa pridd eparst 8bl  of
generally cruciformcross section, and the fluid passage la is forned
i nsi de. Abovegub@ihgdyhé,shidensten Molexplaiaskelatier.w Fahrtheumeoret, op,
comuni cating with the fluid passage la is forned, and a valve seat 1c is
- the inner diameter of the upper part of the bonnet 3 is

slightly large, and a female thread part 3c to be engaged

with the rotary stem 11 described below is formed on its

inner circunference. In this embodiment, the thread

pitch of the female thread part 3c is set at 0.55 mm.

The lower end of the bonnet 3 is inserted into the valve
chamber lb in the bedy 1, and by tightening the bonnet
nut 4, it is pressed and fixed to the body 1 side.

In the upper outer circumference of the bonnet 3, a
tubular indicator 16 is fitted, and a cap nut 17
threadably'nwunted on the upper end of the bonnet 3

fastens the indicator 16.

The disc 6 is elevatably inserted into the fitting
interior 3a of the bonnet 3, and a diaphragm abutment
piece 8 made of synthetic resin which permanently abuts
against the upper surface of the middle of the diaphragm
2 is fittéd to its lower end. The disc 6 is always
subject to the upwardly thrusting force of the spring 7

inserted between the disc and the holding adapter S. -

The stem 9 is elevatably inserted into the bonnet 3, and

presses down the disc § and diaphragm holder 8 to cause
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The slide stem 10 is hollow, and is elevatably inserted
into the bonnet 3 in the rotation forbi&&en state, and
its lower end abuts against the disc 6. In this
embodiment, the slide stem 10 is free to move up and down

in the bonnet 3 but is not allowed to rotate by engaging

the front end of the locking screw 18 threadably fitted

in the bonnet 3 with the longitudinal guide groove 10b
formed in its outer circumference. 'In the inner
circumference of the slide stem 10, a female thread part
l10a in a smaller thread pitch than the thread pitch of
the female thread part 3c of the bonnet 3 is formed. 1In
this embodiment, the thread pitch of the female thread

part 10a is set at 0.5 mnm.

On the other hand, the rotary stem 11 is formed by an
integral coupling of a first member 11’ in an inside
shaft form and a second meﬁber 11" in an outside tubular
form, and is disposed on top of the slide stem 10
coaxially therewith, and is elevétably installed in the
bonnet 3 so that its upper part may project from above

the bonnet 3.

More specifically, the first member 11’ is in a shaft

9



bonnet 3 is slightly small, which is a guide part 3b guiding the slide stem
10 explained |ater. Furthernore, the inner dianeter of the upper part of
the bonnet 3 is slightly large, and a fermale thread part 3c to be engaged
with the rotary stem 11 described belowis formed on its inner -

ci rcunf erence. In this enbodi ment, the thread pitch of the fenale thread
part 3c is set at 0.55 mm The | ower end of the bonnet 3 is inserted into
the val ve chanber Ib in the body 1, and by tightening the bonnet nut 4, it
is pressed and fixed to the body 1 side.l¥n the upper outer circunference

O P AR I N P
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screwed into the slide stem 10 with its upper part
projecting from the bonnet 3. In this éﬁbodiment, the
thread pitch of the first male thread part lla is set at

0.5 mm.

The second member 11" is tubular, and a second male
thread part llc to be engaged with the female thread part
3c- of the bonnet 3 is formed in the lower outer
circumference, the second member 11" is screwed into the
bonnet 3 with its upper part projecting from the bonnet
3. In this embodiment, the thread pitch of the second

male thread part llc is set at 0.55 mm.

The first member 11’ and second member 11" are integrally
coupled and fixed by inserting the first member 11’ into
the second member 11" for the upper part to project
through the second member 117, and tightening this
projecting upper part by a fixing nut 19. At this time
both the members 11’, 11" are aligned by the taper part
" 11b, and the first male thread part 1lla and second male

thread part 1lc are concentric.

The thread direction of the female thread part 3¢ of the



presses down the disc 6 and di aphragm hol der 8 to cause 10 the m ddl e of
the diaphragm 2 to contact with the valve seat 1c, and it is conposed of
the slide stem 10 and rotary stem 11. The slide stem 10 is hollow, and is
el evatably inserted into the bonnet 3 in the rotation forbidden state, and
iIts | ower end abuts against the disc 6. In this enbodi nent, the slide
stem10 is free to nove up and down in the bonnet 3 but is not allowed to
rotate by engaging the front end of the | ocking screw 18 threadably fitted
in the bonnet 3 with the |ongitudinal di# de groove 10b formed in its
outer circunference. In the inner ci rcunffrﬁrl\ce f ,the_sl ig stem 10,
c

a femal e t hrbanngsr 8,168mad ey thypeade Pagt &R (7 e el 9ReSERPeAd 7pi tch of
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other hand, E:Rg ;gég{, rita gn&ﬁrégdfgéggdlpé/ ¥ the second member 11*
is determined so that when the rotary stem 11 is rotated
to descend the slide stem 10 also descends.
The handle 12 is fixed on the upper part of the second
member 11" of the rotary stem 11 by means of handle
fixing screw 20, and is composed of a generally tubular
handle main body 12’ with a closed upper end and a |
tubular locking handle 12*. The lock handle 12" is
loosely mounted on the lower end of the handle main body
12’ with an O-ring 21 fitted between the handle main body
12’ and lock handle 12" and is movable in a direction
orthogonal to the axial line Y of the stem 9. The lock
handle 12" encloses the upper outer circumference of the
bonnet 3 (the outer circumférence of the indicator 16 and
cap nut 17). As the lock handle 12" rotates and moves
up énd down along the outer circumference of the

indicator 16, the opening degree of the control valve and

the flow rate adjustment rate can be read directly.

Coupling mechanism 13 is provided at the engagement parts

of the handle main part 12’ and locking part 12" so as

to f£ix the parts together for rotational and longitucl_inal
_ movement bﬁt to allow limited relative movement |

oxthogonal to the axial line 9 of the stem.



integral coupling of a first nmenber 11' in an inside shaft formand a
second nmenber 11" in an outside tubular form and is disposed on top of the
slide stem 10 coaxially therewith,- and is elevatably installed in the
bonnet 3 so that its upper part may project from above the bonnet 3. Mire
specifically, the first nmenber 11' is in a shaft f orm possessing a
tapered part 11b in the mddle. A first nale thread part 1lla to be engaged
with the female thread part 10a of the slide stem 10 is forned in the | ower
outer circunference, the first menber 11'13s screwed into the slide stem 10
with its upper part projecting fromthe bonnet 3. In this enbodi nent, the
t hread pitch oMokke specifircdliliy hrasd gharvin 1im Figueesat2 0andm3, Thkbhesecond
menber 11" is tubular, and a second male thread part 1lc to be engaged with
the femal e t hr cadpping Iedfanitdwe bdniet canpased cofred pain hef guide outer
circunference, the second nenber 11" is screwed into the

holes 12a provided oppositely at the lower end of the

handle main body 12’ in a direction orthogonal to the

axial line of the handle 12, a pair of mounting holes 12b

pierced in the upper end of the lock handle 12" and

confronting the guide holes 12a, and a pair of guide pins

22 interference-fitted to the mounting holes 12b at one

end and clearance-fitted to the guide holes 12a at the

other end. Therefore the two guide pins 22 permit the

lock handle 12" to be movable in the axial line direction

(arrow A-A direction) of the guide pin 22 only by the

distance equal to the gap between the inner circumference

of the lock handle 12° and the outer circumference of the

indicator 16 and cap nut 17, but make it immovable in the

rotating direction.

The lock screw 14 is screwed into the lock handle 12" and

can fasten the lock handle 12" to the bonnet 3 {cap nut
17) side. |

In the present embodiment, the lock screw 14 is screwed
into the lock handle 12" so as to be orthogonal to the
axial line Y of the stem 9 and parallel to the axial line

of the two guide pins 22, and the forward end abuts

against the outer circumference of the cap nut 17.



bonnet 3 with its upper part projecting fromthe bonnet 3. In this
embodi'ment, the thread pitch of the second nale thread part 1lc is set at
0.55 mm The first nenber 11' and second. nenber 11" are integrally coupled
and fixed by inserting the first nmenber 11' into the second nmenber 11" for
t he upper part to project through the second nenber 11", and ti ghtening
this projecting upper part by a fixing nut 19. At this tinme both the
menbers 11', 11" are aligned by the taper part 11b, and the first nale
thread part 11a and second nmale threadifart 11c are concentric. The thread
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screw 23, and abuts agaiﬁst the top surface of the cap

nut 17 when fully closing the control valve (when the

middle of the diaphragm 2 is seated on éhe valve seat

ic), thereby preventing the descent of the stem 3.

The position where the stopper 15 is fixed is set so that
the stopper 15 and cap nut 17 may contact with each other
when the rotary stem 11, slide stem 10 and disc 6 are
lowered and the diaphragm 2 is seated on the valve seat

lc.

The opération of the flow control_valve is described

below.

when the handle 12 is rotated normally and reversely, the
rotary stem 11 also roiates normally and reversely, and
the rotary stem 11 is moved up and down while rotating,
"by means of the second member 11" of the rotary stem 11

engaged with the bonnet 3.

As the rotary stem 11 moves up and down while rotating,
the slide stem 10 engaged with the first member 11’ of
the rotary stem 11 is moved up and down in the rotation

forbidden state made possible by engagement of the



menber 11" of the rotary stem 11 by neans of handle fixing screw 20, and is
conposed of a generally tubular handle nmain body 12' with a cl osed upper
end and a tubul ar | ocking handle 12". The |ock handle 12" is | oosely
mounted on the | ower end of the handle main body 12' with an O-ring 21
fitted between the handl e main body 12' and | ock handle 12 " and is novable
in a direction orthogonal to the axial line Y of the stem 9. The | ock
handl e 12" encl oses the upper outer circunference of the bonnet 3 (the
outer circunference of the indicator 1é§Nuicap nut 17). As the |ock handl e

12" rotates and, noves d l t t ; of th
ndi cat or - 1619FRARGRBRHRY dBy ARl St L) Finy CALTLRIRLCFide. IF

e flowrate.

adj ustnent r e L& i 'Y D IEBthhdes Wi ded at
t he _engagem%}‘%pgﬁ"?ggo?{%ﬁglﬁé‘[nog{% _r¥T‘§i %ﬂgaéét)gﬁZWand l'ocking part 12" so as
to fix the PR %p&oaﬁhs&eﬁeé betabbR NBhe MM Pivch BE Uy e@vindUt tO
allow limted relative novenent orthogonal to the axial line 9 of the stem
male thread part llc and the thread pitch of the first
male thread part lla per revolution of the handle 12.

In this embodiment, the slide stem 10 moves up and down

by 0.05 mm revolution of the handle 12.

when the slide stem 10 descends, the middle of the
diaphragm 2 is pushed down by the disc 6 and diaphragm
holder 8 to abut against the valve seat lc. When the
slide stem 10 ascends, the disc 6 is raised by the
thrusting force of the spring 7, while the diaphragm 2
restores its original shape by its elastic force and
fluid pressure, thereby departing from the valve seat lc.
As a result, the effective flowing area of the fluid
passage la is adjusted by the diaphragm 2, and the flow

rate of the fluid is controlled.

The valve opening degree and flow rate are directly read
from the indicator 16 below the lower end position of the

lock handle 12".

The control valve moves the slide stem 10 up and down by
the thread pitch difference between the first male thread
part lla and second male thread part llc, and therefore

the vertical moving extent of the slide stem 10 per



13 More specifically, as shown in Figures 2 and 3, the coupling nechanism
13 i s ‘conposed of a pair of guide holes 12a provi ded oppositely at the

| ower end of the handle nain body 12' in a direction orthogonal to the
axial line of the handle 12, a pair of nounting holes 12b pierced in the
upper end of the | ock handle 12" and confronting the guide holes 12a, and-
a pair of guide pins 22 interference-fitted to the nounting holes 12b at
one end and clearance-fitted to the guide holes 12a at the other end.
Therefore the two guide pins.22 permt 16e |ock handle 12" to be novable in

the axial line direction (arrow A-A direction) of the guide pin 22 only by
t he di stance r&yediution of $he petas¥nstap MnthEFrE%nfé'%rﬁ:'gﬂgfet?é | ock

handl e 12" and the outer circunference, of the indicator .16 C ut 17,
but make it iYHRVAIARMYIPIRNE FERa %gaéif%%?ﬁfoﬁ?rh‘h lPS&P('s%N %?s
screwed into the | ock handl e 12" and.c fasten,th ck. han 2. to the
bonnet 3 (capftlrﬂ}f Iatesichn bq “&tggn?ée&?ﬂ'g&l né’ﬁ%‘?lghéﬁl %(k:{engclr’%w 14 is

screwed |ntoég%%4£xg%g¥gggéa}2" so as to be orthogonal to the

When closing the control valve, meanwhilé, the stopper
15 provided in the second member 11" abuts against the
top surface of the cap nut 17 to stop the descent of the
rotary stem 11, and therefore the handle 12 is not
tightehed excessively, and damage of the diaphrag due to

excessive tightening can be prevented.

In the control Qalve, moreover, when the handle 12 is
rotated and the flow rate reaches a set value, the handle
12 may be locked and fastened to the bonnet 3 (cap nut
17) side by the lock screw 14, and the rotary stem 1l is
prevented from rotating or moving up and down, so that

the flow rate may be maintained at a specified rate.

That is, by tightening the lock screw 14 screwed on the
lock handle 12", as shown in Figure 3 and Figure 4, since
one end of the:guide'pin 22 is clearance-fitted to the
handle main body 12/, only the lock handle 12“ is allowed
to move in the axial direction of the guide pin 22 by the
distance equal to the gap between the inner circumference
of the lock handle 12" and the outer circumference of the

indicator 16 and cap nut 17, with the result that the



axial line Y of the stem9 and parallel to the axial |line of the two guide
pi ns 22, and the forward end abuts against the outer circunference of the
cap nut 17. 14 An annul ar stopper 15 is fitted around the upper outer
circunference of the second nenber 11" of the rotary stem1l, and is fixed
.to the second nenber 11" by the fixing screw 23, and abuts against the top
- surface of the cap nut 17 when fully closing the control valve (when the
m ddl e of the diaphragm 2 is seated on the valve seat 1c), thereby
preventing the descent of the.stem 9. The pogition where the stopper 15 is
fixed is set so that the stopper 15 and cap nut 17 may contact with each
ot her when the rohaey circuiiferéhcdeost e Nbakhatidle @ 2T ds puesabdditd t he
di aphragm 2 is seated on the valve seat 1c. The operation of the flow
control val ve isthesouteedcbetomfe¥tnaet hé hhedisdigakorr dfannd c@LEUL,
and reversely, the '

17. As a result, the handle 12 is locked, and the rotary

'stem 11 is prevented from rotating and moving up and

down.

When the 1lock handle 12" is moved in a direction
orthogonal to the axial line Y of the stem 9, the handle
main body 12’ is not subject to the pressing force
applied in the direction in which the lock handle 12" is
pressed and moved and hence the stem 9 does not receive
the force applied in the same direction. Accordingly,
the stem 9 is.not dislocated by locking of the haﬁdle 12,
and the set flow rate does not change between before and

after locking of the handle 12.

In this embodiment, the diaphragm 2 is designed to
directly contact with or depart from the valve seat 1lc
but by disposing a disc 6 below the diaphragm 2, the disc
6 may be caused to contact with or depart from the valve

seat 1lc.

In the above embodiment, the firs£ member 11’ and second
member 11" are separate pieces, and the both are coupled
and fixed by the fixing nut 19, but they may be formed
integrallf;: In the above embodiment, the rotary stem 11

is rotated manually, but may be driven by a motor or the



rotary stem 11 also rotates normally and reversely, and the rotary stem 11
I s noved up and down while rotating, by neans of the second nenber 11" of
the rotary stem 11 engaged with the bonnet 3. As the rotary stem 11 noves
up and down while rotating, the slide stem 10 engaged with the first nenber
11' of the rotary stem 11 is noved up and down in the rotation forbidden

st ate nmade possi bl e by engagenent of the 15 | ocking screw 18 and gui de
groove 10b. At this tinme, the slide stem 10 noves up and down by the

di stance equal to the difference betweergthe thread pitch of the second
mal e thread part 1l1c and the thread pitch of the first nmale thread part 1lla
per revol uti ppxef the handle 12. In this enbodi nent, the slide stem 10 .
noves up and down by 0.05 mmrevolution of the handle 12. Wen the slide
stem 10 descends, the mddle of the diaphragm 2 is pushed down by the disc

6 and di aphragm hol der 8 to abut agai nst the val ve seat .1 When the
P I% the embodiment, théldescen5hng extent of the r&Lary

stem 11 is restricted by abutting the stopper 15 against
the top surface of the cap nut 17, but, ?f the cap nut
17 is not used, the stopper 15 may contact with the top
surface of the bonnet 3 to restrict the descending extent

of the rotary stem 11l.

In the embodiment, one end of the guide pih 22 is
interference-fitted to the mounting hole 12b and the
other end is clearance-fitted to the guide hole 12a, but
one end of the éuide pin 22 may be interference-fitted
to the guide hole 12a, and the other end may be

clearance-fitted to the mounting hole 12b.

In the embodiment, the coupling mechanism 13 is composed
of mounting holes 12b, guide holes 12a, and guide pins
22, but the constitution of ;he coupling mechanism 13 is
not limited to the above embodiment alone, but the
constitution is free as far as the handle main body 127
and the lock handle 12" can be coupled, and only the lock
handle 12" can be moved in the direction orthogonal to
the axial line Y of the stem 9. For example, a groove
(or stopping protrusion) may be formed in the lower end
suxface of f.he handle main body 12° in a direction

orthogonal to the axial line Y of the handle 12, and a



slide stem 10 ascends, the disc 6 is raised by the thrusting force of the
spring 7, while the diaphragm 2 restores its original shape by its elastic
force and fluid pressure, thereby departing fromthe valve seat 1c. As a
result, the effective flowing area of the fluid passage la is adjusted by
the di aphragm 2, and the flowrate of the fluid is controlled. The val ve
openi ng degree and flow rate are directly read fromthe indicator 16 bel ow
the |l ower end position of the |ock handle 12". The control val ve nbves the
slide stem 10 up and down by.the thread gigtch difference between the first
mal e thread part 1la and second male thread part 11lc, and therefore the

vertical movinge fotbessbhd¢ost gFobide)eito bel Gerigagidditwdth othéhe.
rotary stem 11, t afm?s? t he strokg ofgfﬁe dPaphragn12 can be adjusted very

finely, and figeodbew ont stoppihg pibtrusdoal) Hisgfqymesi sirontiee cuppgrnanual
operation. end surface of the lock handle 12", and the handle main
bodj 12" and lock handle 12" may be coupled movably in
a direction orthogonal to the axial line‘?.
In the embodiment, the forward end of the lock screw 14
abuts against the cap nut 17, but, if the cap nut 17 is
not used, the. forward end of the lock screw 14 may
contact with the outer circumference of the bonnet 3 or
the outer circumference of the indicator 16 so as to lock

handle 12-.

In the invention, as described above, the handle for
rotating the stem is composed of a handle main body fixed
to the upper end of the stem and a tubular lock han&le
mounted loosely on the lower end of the handle main body,
coupled in such a manner that the lock handle may be
'allowed to move in a direction orthogonal to the axial
line of the stem, and enclosing the upper outer
circumférence of the bonnet, the lock scréw is provided
in the lock handle in a direction orthogonal to the axial
line of the stem, and therefore if the handle is locked
by the lock screw, only the lock handle moves in a
direction orthogonal té the axial line of the stem, while
the handle main body does not receive the force in the

direction in which the lock handle is moved. Hence the



When cl osing the control valve, neanwhile, the stopper 15 provided in the
second nenber 11" abuts against the top surface of the cap nut 17 to stop
the descent of the rotary stem 11, and therefore the handle 12 is not
ti ghtened excessively, and damage of the diaphrag due to excessive
ti ghtening can be prevented. In the control valve, noreover, when the
handle 12 is rotated and the flow rate reaches a set value, the handle 12
may be | ocked and fastened to the bonnet 3 (cap nut 17) side by the | ock
screw 14, and the rotary stem 11 is prggented fromrotating or noving up
and down, so that the flow rate may be nmaintained at a specified rate. That
by tightAUmAJE nRCketei oW E4ré6'BIRNOBameedl eelstiondeEtAE, as .
shomm in Figure 3 and Figure 4, since one end of the guide pin 22 is
cl earance-figd ed deadlis, khedbeefini® Mmeiiislocardd byhdockdhnghefdthel2" is
allowed to nove in the axial direction of the guide pin 22 by the distance
equal to t hechambléet andn thiee setneflow r caheéedoree roit t¢hange kbatiweens 12" and

the outer circunference of the indicator 16 and cap nut 17, with the result
that the before and after locking of the handle. :



o~

R
17 inner circunference of the [ock handle 12" is pressed to the outer
ciircurif erence of the indicator 16 and cap nut 17. As a result, the handle

oo onct dowre | WARUMRAIRISUEONIG S 335 Preved T & o et Fon"or Ehogonal "oo

the axial |ineY¢tf'ht stem9, the handl e main body 12' is not subject to
the pressing force applied in the direction in which the |lock handle 12" is
pressed and noved and hence the stem 9 does not receive the force applied
in the sane direction. Accordingly, thexatem9 is not dislocated by | ocking
of the handle 12, and the set flow rate does not change between before and
after | ocki ngChAIMBe handle 12. In this enbodinent, the diaphragm?2 is
designed to directly contact with or depart fromthe val ve seat 1c but by
di sposing a disc 6 bel ow the diaphragm 2, the disc 6 may be caused to
contact with or depart fromthe valv seit 1c. In.the abqﬁg enbodi.ment, the
first menber 1t afgfividnfiow control valve comprising a rlow passage

(1a), a valve seat (lc) in the passage selectively

openable by a valve member, a rotatable stem (9)

controlling the valve means by moving longitudinally in

response to rotation within a bonnet (3) and a handle

(12) for rotating the stem, the handle being lockable

against the bonnet (3) to pre&ent rotationan thus set the

flow rate, characterised in that the handle (12)

comprises a main part (12’) fixed to the stem (9) and a

locking part (12") coupled to the main part so as to

allow relative movement in a direction laterally of the

stem longitudinal axis the locking part (12") including

a locking screw (14) movable to act against the bonnet

{3) ta prevent rotation of the handle thus setting a rate

of flow through the valve.

2. A valve according to Claim 1 wherein coupling of the
handle main part (12’) and the locking part (12") is
achieved by a coupling mechanism (13) composed of a pair
of opposed guide holes (l12a) at the lower end of éhe
. handle main body (12’) in a direction orthogonal to the
axial line of the handle (125, a pair of mounting holes
(12b) pieréed in the upper end of the lock handle (12-)
and matching the guide holes (12a), and a pair of guide

pins (22) interference-fitted to the mounting holes (12b)



menber 11" are separate pieces, and the both are coupled and fixed by the
fixing nut—49—but—they may be formed integrally. In the above enbodi nment,

t he rotary ' tﬂked manual 'y, but nmay be driven by a notor or the
like. Init.Hmﬁ “igmm le descending extent of the rotary stem11l is
restricted timngst he stopper 15 against the top surface of the cap

nut 17, but, if the cap nut 17 is not used, the stopper 15 may contact wth
the top surface of the bonnet 3 to restrict the descendi ng extent of the
rotary stem 11. In the enbodisent, one @3d of the guide pin 22 is
interference-fitted to the nmounting hole 12b and the other end is

clearance-fitiedoh® $AE® £nd 4 duttancEitudd @oethedgafidehhogdesdelpay 22 may
be interference-fitted to the guide hole 12a, and the other end nay be

cl earance-fitaedehe bbRego&ndi.ng hole 12b. In the enbodi nent, the coupling
nmechani sm 13 is conposed of mounting holes 12b, guide holes 12a, and guide
pi ns '
. 3. A valve according to Claim 2, wherein the guide pins
(22) have one end clearance-fitted to the mounting holes
(12b), and the other end interference-fitted to the guide

holes (12a).

4. A valve according to Claim 1, wherein coupling of
the handle main part (12’) and the locking part (12") is
achieved by a coupling mechanism composed of a groove or
engaging protrusion formed in a direction orthogonal to
the axial line Y of the handle (12) at the lower end face
of the handle main body (12’) and an engaging protrusion
or groove protrusion formed in a direction orthogonal to
the axial line Y at the upper end face of the lock handle
12" for engagement with the above-mentioned groove or

engaging protrusion.

S. A valve according to any of the preceding claims
wherein the flow control valve is a diaphragm type flow
control valve designed to cause the diaphiagm (2) to
difectly contaét with or depart from the valve seat (lc)

by means of an elevating motion of the stem (9).

6. A valve according to any of the preceding claims

wherein the'steh (9) is a stem (9) which moves up and



s

22 but the constitution of the coupling nechanism 13 is not limted to the
above enbodi nment onstitution is free as far as the handle
mai n body 12 Hm“g im“ “‘“M‘E 12" can be coupled, and only the |ock
handl e 12" can be* mowed I®m the tirection orthogonal to the axial line Y of
the stem 9. For exanple, a groove (or stopping protrusion) may be formed in
the I ower end surface of the handle main body 12' in a direction orthogonal
to the axial line Y of the handle 12, and a 19 st opping protrusion (or
groove) to be engaged with the groove (op3stopping protrusion) i-s forned in
t he upper end surface of the |ock handle 12", and the handl e nmain body 12"
and | ock handidewi" byay abe distance nm&ltb;spdmdang red i an atitffegoeratet o t he
axial line Y. In the enbodiment, the forward end of the | ock screw 14 abuts
agai nst the clhetweentwo bthread tpicares nfiorlone mewvolsddon heff dehverd end

of the |ock screw 14 mazy cont act with the outer circunference of the bonnet
3 or handle (12).



‘the outer circunference of the indicator 16 so as to |lock handle 12". In

$the invention, as described above, the handle for rotating the stemis
conposed of a handle nmain body fixed to the upper end of the stemand a
tubul ar | ock handl e nounted | oosely on the | ower end of the handl e nain
body, coupled in such a manner that the | ock handl e may be all owed to nove
in a direction orthogonal to the axialil/ise of the stem and enclosing the
upper outer circunference of the bonnet, the lock screwis provided in the
| ock handle in a direction orthogonal to the axial |line of the stem and
therefore if the handle is | ocked b* é%§§|§Ck screw, only the | ock handl e
noves in a direction orthogonal to i ial line of the stem while the
handl e mai n body does not receive the force in the direction in which the
| ock handl e is noved. Hence the 20 stem does not receive force in the

same direction either. As a result, the stevis not di sl ocated by | ocking
of the e
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“handl e, and the set flow rate does not change between before and after
locking of the handle. 21 CLAIMs: 1. Afluid flow control valve
“conprising a flow passage (la), a valve seat (1c) in the passage
sel ectively openable by a val ve nenber, a rotatable stem (9) controlling
the val ve neans by noving longitudinally in response to rotation within a
bonnet (3) and a handle (12) for rotating the stem the handl e being
| ockabl e agai nst the bonhet (3) to pre@eﬁﬂ rotationan thus set the flow
rate, characterised in that the handle (12) conprises a main part (12')
fixed to the stem (9) and a | ocking part (12") coupled to the main part so
as to allow relative novenent in a directi grally of the stem
| ongi tudi nal axis the |ocking part (12") including a |ocking screw (14)
novabl e to act against the bonnet (3) to preven} rotation of the handle
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" 2. A val ve according to Caim1 wherein coupling of the handle main part
-(12") and the locking part (12") is achieved by a coupling nmechani sm (13)
conposed of a pair of opposed guide holes (12a) at the | ower end of the
handl e main body (12') in a direction orthogonal to the axial line of the
handl e (12), a pair of nounting holes (12b) pierced in the upper end of the
| ock handl e (12") and matching the guhge hol es (12a), and a pair of guide
pins (22) interference-fitted to the Jn#ing hol es (12b) 22 at one end
and clearance-fitted to the guide holes (12a) at the other end. 3. A valve
according to Caim2, wherein the guide pins (22) have one end '
clearance-fitted to the nounting holes (12b), and the other end :
interference-fitted to the guide holes (12a). 4. A valve according to Claim
1, wherein coupling of the handle main part (12') and the |ocking part

(12") is achieved by a coupling nechani sm conposed of a groove or

FIGURE 3 g
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“engaging protrusion formed in a direction orthogonal to the axial line Y of
zthe handle (12) at the lower end face of the handle main body (12') and an
engagi ng protrusion or groove protrusion formed in a direction orthogonal
to the axial line Y at the upper end face of the |ock handle 12" for
engagenent with the above-nentioned gro /e or engagi ng protrusion. 5. A
val ve according to any of the precedln cftai ns wherein the flow control
valve is a diaphragmtype flow control valve designed to cause the

di aphragm (2) to directly contact with or depart fron1the val ve seat (1c)

by means of an elevating notion of thﬁ%ﬁéfggé%) : A val ve according to
any of the prieceding clains whereint Is a stem (9) which noves
up and 23 down by a di stance correspondi ng to a difference betweentwo
thread pitches for one revolution of the ) .
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“Flow Rate Control Valve"

A fluid flow control valve comprising a flow passage
(la),. a.;valve seat (lc) in the passage selectively
openable by a valve .member, a rotatable stem (9)
controlling thé valve means by moving longitudinally in
reéponse-to rotation within a bonnet (3) and a handle
(12) for rotating the stem, the handle being lockable
against the bonnet (3) to prevent rotationand thus set
the flow rate, characterised in that the handle (12)
comprises a main part (12’) fixed to the stem (9) and a
locking part (12 ) coupled to the main part so as to
allow relative movement in a direction laterally of the
stem longitudinal axis the locking part (12") including
a locking screw (14) movable to act against the bonnet
(3) to prevent rotation of the handle (6) thus setting

2 rate of flow through the valve.

(Please note that Figure 1 should accompany the abstract when
published)




