TITLE. FLU D FL NTROLLER 5 DESCRI PTI ON The
present” invention relates to a ‘- fluid - flow controller for _
adjustment of small flow rates used in sem cond na %, turing '
equi prent or the like, and nore particularly tEEiRgfﬁ?dgg ﬁ?roller si npl e
in 10 structure and capable of adjusting mnutely a small flowrate
accurately in a sinple structure. The acconpanyi ng drawi ngs are: 15

Figure 1 a |longitudinal section of a controller of the invention; Figure 2
a sectional viewof A-Ain Figure 1; 20 Figure 3 a longitudinal section -
showi ng a conventional exanple of & di-aphragmtype controller. -2- A

fluid controller for high purity gas used in sem conductor nmanufacturing
equi pnent or the like is '

TITLE

FLUID FLOW CONTROLLER

5 : ' DESCRIPTION
' The present invention relates to a  fluid flow
controller for adjustment of small flow rates used in
éemiconductor manufacturing equipment or the like, and
more particularly to a fluid controller simple in
.10' structure and capable of adjusting minutely a small

flow rate accurately in a simple structure.
The accompanying drawings are:

15 = Figure 1 a longitudinal section of a controller of the

invention;
Figure 2 a sectional view of A-A in Figure 1;

20 Figure 3 a longitudinal section showing a conventional

example of a diaphragm type controller.



~strictly required..to have so-called particle-free or dead space-free
characteristics. Accordingly, in the 5 field of sem conduct or o
manuf act ure, the di aphragmtype control valves (especially direct diaphragm
val ves) are wi dely used because they are structurally easy to satisfy the
requi renents of particle-free (reducing the generation of dust particles
due to wear) and dead 10 space-free (reducing the space for allow ng
the fluid to stay) properties. Generally, however, since the diaphragm
type control valves have a very small working stroke of the 15

di aphragm they are inherently di¥f3dcult to adjust. To solve the probl em of
flow rate adjustnent of diaphragmtype control valve, for exanple, a
control valve Rasfbudd desnsirepder f (figlfi Maghdj perient 938 twee0 in  stroke
of the valve body by reducing the revolutions of the valve handl e by
using a gear t PEBLSRBAUCUYIEPHERC UG RAEAPIENt R thei abikghS t ype
control valve havhngla val ve drive ynit in ef{egﬁgh nkigL's coqplicated in

the structure StrthbiVal TetrEde thifave so-ca arti ree o

dead space-free characteristics. Accordingly, in the
5 field of semiconductor manufacture, the diaphragm type
control valves (especially direct diaphragm valves)
are widely used because they are structurally easy to
satisfy the requirements of particle-free (reducing
the generation of dust particles due to wear) and dead
10 space-free (reducing the spacé for allowing the fluid

to stay) properties.

Generally, however, since the diaphragm type control
valves have a very small working' stroke of the

15 diaphragm, they are inherently difficult to adjust.

To 'solve the problem of flow rate adjustment of
diaphragm type control valve, for example, a control
valve hasI been developed for fine adjustment of the
20 stroke of the valve body by reducing the revolutions
of the valve handle by using a gear type speed
reduction mechanism. This diaphraém type control
valve having a valve drive unit in gear mechanism is

complicated in the structure of the valve drive unit



. -3- and large in size, so that the size of the control valve cannot be
redueed. The pr esent appl i cant previ ously devel oped a5
controller in a structure as shown in Figure 3 of the acconpanying
drawings as the neans for enabl i ng accurate adjustnment of a
small flow rate. in a diaphragmtype control valve, and disclosed it in
the Japanese | aid-open Uility Mddel Hei.1l-176275. That 10 s, by
varying the input voltage applied to a piezoelectric elenent A and
controlling its elongation amount, a valve body Cis noved up and down

t hrough a di aphragm B to adj ust t+e3 gap between the val ve body C and val ve
seat D, and a mcroneter E is disposed above 15 the piezoelectric
element A, amsad alareggsiing Séree Hspithet thets$ize aify&heodonrals adj ust ed
al ways at a specific pressure through the piezoelectric element A This
control ler i§alvepamrer beyreduged omatical ly 20 controlling the flow
rate of a small flow gas of a

The present applicant previously developed a
5 controller in a structure as shown in Figure 3 of the
accompanying dfawings as the means for enabling
accurate adjustment of a small flow rate in a
diaphragm type control valve, and disclosed it in the
Japanese laid-open Utility Model Hei.1l-176275. That
10 is, by wvarying the input voltage applied to a
piezoelectric element A and controlling its elongation
amount, a valve body C is moved up and down through a
diaphragm B to adjust the gap between the valve body C
and valve seat D, and a micrometer E is disposed above
15 the piezoelectric element A, and a pressing force
applied to the valve body C is adjusted always at a

specific pressure through the piezoelectric element A.

This controller is capable of automatically
20 controlling the flow rate of a small flow gas of a
small flow gas of about 100 to 500 cc/min relatively
at a high precision, and presents an excellent

practical effect.



.small flow gas of about 100 to 500 cc/mn relatively at a high

preci si on, and "presents an excel l ent practical effect. -4- The
controller in Figure 3, however, also presents problens as below - 1)

The basic operation is the automatic flow 5 control, and manual

adj ustment of flow rate is not easy. 2) The vertica

di nensi on of the valve drive unit I ncl udi ng t he pi ezoel ectric

el enent and 10 mcrometer is extrenely extended, and the control
val ve cannot be downsi zed. 3) Wen the gas flowrate to be

control | ed becomes large, it is necepsary to increase the stroke, 15
and a large piezoelectric elenent is needed, which is difficult to
realise. 4) The cofftwolleanuhaPiguien@, howévés, lalisecgrbsentse

problems as below:-

1) The basic operation is the automatic flow
5 control, and manual adjustment of flow rate is not
easy.
2) The vertical dimensiqn of the valve drive
unit including the piezoelectric element and v
10 micrometer is extremely extended, and the control

valve cannot be downsized.

3) When the gas flow rate to be controlled
becomes large, it is necessary to increase the stroke,
15 and a large piezoelectric element is needed, which is

difficult to realise.

4) The manufacturing cost is raised because
the control device of piezoelectric element and others

20 are necessary.

It is hence a primary object of the invention to solve
the problems of the conventional controller by

presenting a fluid controller simple in structure,



the control device of piezoelectric elenent and others 20 are
I's hence a primary object of the invention to solve the

necessary. It

problens of the conventional- controller by presenting a fluid
controller sinple in structure, -5- notably reduced in size, capable of
controlling a small flow rate at high precision not only by
automati c operation but also by nmanual operation, and capable of greatly
reduci ng the nmanufacturing cost. A5 differential screw nechanism for
driving the valve stemis proposed. To achi eve the above object, the

I nvention presents a fluid controkl 8r-for a di aphragmtype control valve 10

di sposing a diaphragm 6 (see Figures 1 and 2) in a valve casing 1 ,
conprising a flubtebly eedaced ifrl usdzeut | eapahlen vél veontrallingand a val've

conpartment 5, and desi

10

15

20

small E%ow rate at high precision not only

automatic operation but also by manual operation, and
capable of greatly reducing the manufacturing cost. A
differéntial screw mechanism for driving the valve

stem is proposed.

To achieve the above object, the invention presents a
fluid controller for a diaphragm type control valve
disposing a diaphragm 6 (see Figures 1 and 2) in a
valve casing 1 comprising a fluid inlet 2, a £fluid
outlet 3, a valve seat 4, and a valve compartment 5,
and designed to close a fluid passage by lowering the
diaphragm 6 by lowering an elevatably disposed stem by

penetrating through a bonnet 11 disposed in the valve

~casing 1, wherein a slide stem 14 possessing a

coupling screw part l4a is elevatably but
unrotationally installed in the bonnet 11 having a
coupling screw part llc and a rotary stem 15 having
concentrically the first coupling screw part 22 with
threading pitch P1 inside and the second coupling
screw part 23 with thread pitch P2 larger than thread
pitch P1 outside is coaxially installed above the

slide stem 14, and the slide stem 14 is moved

ned to close a fluid passage by | owering the



'di aphragm 6 by |l owering an el evatably di sposed stemby 15 = penetrating
t hrough a bonnet 11 disposed in the valve casing 1, wherein a slide stem

14 possessing a coupling screw part 1l4a S el evat abl y but
unrotationally installed in the bonnet 11 having a coupling screw part Ilc
and a rotary stem 15 having 20 concentrically the first coupling

screw part 22 with threading pitch Pl inside and the second coupling screw
part 23 with thread pitch P2 |arger than thread pitch Pl outside is
coaxially installed above the slide stem 14, and the slide stem 14 is noved
-6- vertically by the rotation of -the-rotary stem 15 by joining the first
coupling screw part 22 to the coupling screw part 14a of the_slide stem 14
and the second HUpPICaddYskY eviepaptabion of Fdec 5apRrYig. ST edS5 bY  part
|1 c of the bonnet, 11, whereby the slide, stem 14 is noved vertically in
every r evol ut i olPigHngne thet 5Fst coupling screw part 22 to the

coupling screw part 14a of the slide stem 14 and the
second coupling screw part 23 to.the coupling screw
5 part llc of the bonnet 11, whereby the slide stem 14
is moved vertically in every revolution of the rotary
stem 15 by a small distance corresponding to the
difference between the thread pitch P2 of the second
coupling part and the thread pitch Pl of the first

10 coupling part.

By rotating the rotary stem 15 through a handle 17 or
the like, the rotary stem 15 is moved up or down while
rotating, by means of the outside second coupling
15 screw part 23 engaged with the coupling screw part lic

of the bonnet 11.

As the rotary stem 15 is moved vertically while -
rotating, the slide stem 14 whose rotation is
20 prevented is moved vertically by the rotation of the
inside first coﬁpling screw part 22 engaged with the
 coupling screw part 1l4a of the slide stem 14. That
is, as the rotary stem 15 makes one revolution, the

slide stem 14 is raised or lowered by the difference



"stem 15 by a small distance corresponding to the difference between the
thread pitch P2 of the second coupling part and the thread pitch P1 of the
coupling part. By rotating the rotary stem 15 t hrough a handl e

first 10

17 or the like,

neans of

the coupling screw part

is 20

the slide stem14. That is, as the rotary stem 15 nakes one revol

slide stem 14 Pstyesnddenithrgad bl PRheofii fihe esesond . goupking

thread pitch P2 of the sec%gd gqypling

10

15

20

screw part nd’ the thread pitch Pl of the first

coupling screw part 22.

When the slide stem 14 goes up, the diaphragm 6 is
moved up by the elastic force of the spring 10 or the
diaphragm 6 itself, or when the slide stem 14
descends, thg diaphragm 6 is pressed and lowered. In
consequence, the effective current area of the fluid
passage is. adjusted directly or indirectly by the
diaphragm 6, thereby controlling the flow rate of the
fluid.

Referring now to the drawings, an embodiment of the

invention is described in detail below:

Figure 1 is a longitudinal section of a controller of
the invention in which the left half indicates the
totally closed state of the controller, and the right
half represents the totally opened state of the

controller.

the rotary stem 15 is noved up or down while rotating,
the outside second coupling 15 screw part 23 engaged with
|1 c of the bonnet 11. As the rotary stem 15 is
noved vertically while rotating, the slide stem 14 whose rotation
_ prevented is noved vertically by the rotation of the
first coupling screw part 22 engaged-with the coupling screw part 14a of

i nsi de

uti on,
en the

by

t he



screw part 23 and the thread pitch P1 of the first coupling screM/part 22.
5. « Wien the slide stem 14 goes up, the diaphragm 6 is noved up by
the elastic force of the spring 10 or the diaphragm 6 itself, or when
the slide stem 14 descends, the diaphragm6 is pressed and | owered. In
consequence, the effective current area of the fluid 10 passage is
adjusted directly or indirectly by the diaphragm6, thereby controlling
the flowrate of the fluid. Referring nowto the draw ngs, an embodi ment of
the 15 invention is described in detail below Figure 1is a

| ongi tudi nal section of a controle® of the invention in which the left
hal f indicates the totally closed state of the controller, and the right 20
hal f representBiguRe? iHiaSeFtigpaheview oft &-Agkn Rig¥TEofrrol | er . - 8-

In the diaphragms, numeral 2 is a valve casing, 2 is a
fluid inlet, 3 is a fluid outlet, 4 is a valve seat, 5
5 is a valve compartment, 6 is a diaphragm, 7 is a
holder adapter, 8 is a diaphragm holder, 9 is a disc,
10 is a spring, 11 is a housing or bonnet, 12 is a
bonnet nut, 13 is a panel setting nut, 14 is a
cylindrical slide stem, and 15 is a rotary stem
10 threadedly engaged with the bonnet 1l and the slide
stem 14, being composed of the first member 15A and

the second member 15B.

Furthermore, numeral 16 is a fixing nut of the first
15 member 15A and the second member 158, 17 is a handle,
18 is an indicator, 19 is a locking screw, 20 is a
handle fixing screw, and 21 is an indicator f£fixing

screw.

20 The diaphragm 6 is of dish-shape being composed of a
thin sheet of special stainless steel or the like. 1In
this embodiment relating to a so-called direct
diaphragm type valve, it is disposed in the lowest

part of the valve compartment 5 so as to directly



. Figure 2 is a sectional view of A-Ain Figure 1. In the diaphragnms, nuneral
2'is a valve casing, 2 is a fluidinlet, 3is a fluid outlet, 4 is a valve
seat, 55 is a valve conpartnent, 6 i's a diaphragm 7 is a holder
adapter, 8 is a diaphragmholder, 9 is a disc, 10 is a spring, 11 is a

housi ng or bonnet, 12 is a bonnet nut, 13 is a panel
cylindrical slide stem and 15 is a rotary stem 10

setting nut, 14 is a
threadedly engaged

with the bonnet 11 and the slide stem 14, being conposed of the first
menber 15A and the second nenber 15B. Furthernore, nuneral 16 is a fixing
nut of the first 15 menber 15A #&nd the second nenber 15B, 17 is a
handle, 18 is an indicator, 19 is a |ocking screw, 20 is a handle fixing
screw, and 21 ieonfronpdtheit alvexi sRatcréew. This digphragmaphrag®n 6 is of

di sh-shape being conposed of a thin sheet of special

stai nl ess steel or the

like. In this Pras§edi nkatthe valyeiereing 1 gideothrpuay thgi hatdeni aphr agm

type valve, it is disposed in the |owest part of the valve conpartnent 5 so
agpto directly'adapterp7 made of stainless J%eel by the lower ngnd

plane of the bonnet 11 installed in the wvalve

5 compartment S, by tightening the bonnet nut 12

threadedly engaged with the valve casing , so as to be

held and fixed air-tightly.

The diaphragm holder 8 is made of a synthetic resin

10 material such as polyimide, and is affixed to the

lower side of the disc 9. This diaphragm holder 8

presses the upper side of the diaphragm 6 as the disc

9 1is pushed down by the slide stem 14, and pushes it

to the valve seat 4. The diaphragm holder 8 is moved

15 upward by the reaction of the spring 10 as the slide

stem 14 is pulled upward. In the embodiment, the

slide stem 14 is pushed by the elastic force of the

spring 10, but it is also possible to exert this force

by the fluid pressure or the reaction of the diaphragm

20 6. Or, instead of the structure of pushing the

diaphragm 6 directly to the valve

seat 4 in this

embodiment, it is also possible to dispose the valve

body beneath the diaphragm 6 and press it to the valve

seat.



-9- confront the valve seat 4. This diaphragm 6 is pressed to the
val ver casing 1 side through the hol der adapter 7 nmade of stainless steel by
the | ower end pl ane of the bonnet 11 installed in the valve 5 '
conpartment 5, by tightening the bonnet nut 12 threadedl y engaged
with the valve casing , so as to be held and fixed air-tightly. The

di aphragm hol der 8 is nade of a synthetic resin 10 material such as
polyimde, and is affixed to the |ower side of the disc 9. Thi s

di aphragm hol der 8 presses the upper side of the diaphragm6 as the disc
9 is pushed down by the slide stemlb4d~ and pushes it to the valve seat 4.
The di aphragm hol der 8 is noved 15 upward by the reaction of the
spring 10 as t Bheshonretstldmisdfomngdulined tulpykam. shape, tdmed aeheodi nent,
the slide stem 14 is pushed by the elastic force of the spring 10, but it

i s al SO possi bheleo Exerthet hp¥er mags to be inserted into the valve

casing 1 is formed in a large diameter, thereby
forming the storing part llal of the disc 9. The
5 central hole of the bonnet 11 is formed with a
slightly smaller diameter, thereby forming the guide
.part 11b for the slide stem 14. The upper hole of the
bonnet 11 is formed in é relatively large diameter,
and the coupling screw part llc to be engaged with the
10 . second member 15B of the rotary stem 15 described

below is formed in its inner circumference.

The bonnet 11 is inserted into the valve compartment 5
from above the valve casing 1, and by tightening the
15 bonnet nut 12 as mentioned above, it is air-tightly
fixed to the Qalve casing 1. On the outer.
circumference of the bonnet 11, a tubular indicator 18

is fitted, and it is affixed by the fixing screw 21.

20 The slide stem 14 is hollow, and is inserted into the
stem guide part 11lb of the bonnet 11 slidably from
above. In the inner circumference of the hollow part
of the slide stem 14, internal threads of thread pitch

P1 are formed to compose the coupling screw part l4a.



by the fluid pressure or the reaction of the di aphragm 20 6. O,
instead of the structure of pushing the diaphragm®6 dlrectly to t he
valve seat 4 in this enbodinent, it is also possible to dispose the valve
body beneath the diaphragm 6 and press it to the valve seat. - 10 - The
bonnet 11 is forned in a tubular shape, and the hole in the |lower part to
be inserted into the valve casing 1 is formed in a large dianeter
thereby formng the storing part I|la of the disc 9. The 5
central hole of the bonnet 11 is formed wth a slightly smaller
di aneter, thereby formng the guideipart |1b for the slide stem 14. The
upper hole of the bonnet 11 is forned in a relatively large dianeter,
and t he coupl i Mhesfiest pembelr]ltSA cobhehengatary vitidm t 16 1Bentiomstond
menber 15B of the rotary stem 15 described belowis forned in its inner
circunference. later is screwed into this coupling screw part 1l4a.

In this embodiment, the coupling screw part 1l4a has

internal threads of diameter of 5 mm @ and pitch Pl of

5 0.5 mm.

In the outer circumference of the slide stem 14, a
guide groove 14b is formed vertically, and the slide
stem 14 is prevented from turning as the front end of
10 the locking screw 19 is engaged in the quide groove

14b.

The rotary stem 15 is formed by integrally uniting the
inside first member 15A and the outside second member

15 15B by tightening the fixing nut 16, and the first
Vv’ coupling screw part 22 with pitch Pl .of_ external
threads is formed on the outer circumference of the

lower part of the inside first member 15A, and the

v second coupling screw part 23 with pitch P2 of

20 external threads on the outer circumference of the
lower part of the outside second member 15B, both

concentrically.



The bonnet 11 is inserted into the valve conpartnent 5 from above the val ve

casinyg 1, and by tightening the 15 bonnet nut 12 as nentioned above,

it is” air-tightly fixed to t he val ve casing 1. On the outer.
circunference of the bonnet 11, a tubular indicator 18 is fitted, and it is
affixed by the fixing screw 21. 20 The slide stem14 is hollow, and is

inserted into the stemguide part |1b of the bonnet 11 slidably from above.
I'n the inner circunference of the hollow part of the slide stem 14,
internal threads of thread pitch Pl are formed to conpose the coupling
screw part 14a. The first nenberid5A of the rotary stem 15 nentioned
later is screwed into this coupling screw part 14a. In this enbodi ment, the
coupling screw Ther rotday heten Afeisalcddwimddy odisposes! eabote5 tia 0 and
pitch P1L of 5 .. 0.5 M In the outer circunference of the slide stem 14,
a gui de groove Si4gei sstem idd @adt L aiduntedndnt the dlonget 11 by the

engagement of the inside first coupling screw part 22

with the coupling screw patt 14a of the slide stem 14,

5 and the outside second coupling screw part 23 with the

coupling screw part llc of the bonnet 1l.

That is, the first member 15A partly forming the
rotary stem 15 has the first coupling screw part
10 (external threads) 22 formed on the outer
circumierence of the lower part thereof which is
engaged with the coupling screw part (internal
threads) 14a of the slide stem 14, and is driven into
the coupling screw part 14a from above. The upper
15 part of the first member- 15A runs upward through and
sticks out of the second member 15B mentioned later,
and is firmly affixed to the second member 15B by
tightening the fixing nut 16, with a step part 24
disposed in the middle part engaging with the
20 corresponding part of the second member 15B. In this
embodiment, the first coupling screw part 22 is formed

in the thread diameter of 5 mm and thread pitch Pl of



stem 14 is prevented fromturning as the front end of 10 t he | ocking
screw 19 is engaged in the guide groove 14b. The rotary stem 15-is
formed by integrally uniting the inside first nenber 15A and the outside
second nenber 15 15B by tightening the fixing nut 16, and the first
coupling screw part 22 with pitch P1 of external threads is forned on the
outer circunference of the lower part of the inside first nenber 15A

and the v second coupling screw part 23 with pitch P2 of 20 ext er nal
threads on the outer <circunference of the lower part of the outside
second menber 15B, both concentricajiy- - 12 - The rotary stem15 is

coaxi ally di sposed above the slide stem 14, and is nounted on the bonnet 11
by the engagenemnie gbcbhé merbeste 158 rSdrttiouFoi@ngCtieyy Rtary2 gté t he

coupling screw part 14a of the slide stem 14,
15 is a hollow tubular form, and on the outer
circumference in its lower part the second coupling
screw (external threads) 23 to be engaged with the
5 coupling screw part (internal threads) 1llc of the
bonnet 11 is formed, and it is driven inward from
above the bonnet 11. In this embodiment, the second
coupling screw part 23 has external threads with the
diameter of 11 mm and pitch P2 of 0.55 mm. The second
10 member 15B is coupled with the first member 15A by
means of the fixing nut is as mentioned above, and the
handle 17 is mounted on and fixed to the second member
15B by the fixing screw 20. Furthermore, the lower
end part of the handle 17 is designed to rotate and
15 move-up and down along the outer surface of the
indicator 18, so that the valve opening degree and

flow rate adjusting degree may be indicated

directly.

20 In this embodiment, the first member 15A and the
second member 15B are separate, and both are coupled
and fixed together by means of the fixing nut 16, but
both may be formed integrally in one body in another

example.



5 and the outside second coupling screw part 23 with the coupling

screw part Ilc of the bonnet 11. That 1is, the first nenber 15A partly_ '

formng the rotary stem 15 has the first coupling screw part 10 _
(external t hr eads) 22 forned on the outer circunference of the
| ower part thereof which is engaged W th the coupling screw part
(internal threads) 14a of the slide stem 14, and is driven into the
coupling screw part 14a from above. The upper 15 part of the first
menber 15A runs upward through and sticks out of the second nenber 15B
mentioned later, and is firmy afftix@gd-to the second nenber 15B by
tightening the fixing nut 16, with a step part 24 disposed in the mddle
part engagi ng Meanwhlile,t hin 2Ghe forzgeisgonembgdiment, ofthehscsaeond nenber
15B. In this enbodinent, the first coupling screw part 22 is fornmed in the
t hread di anet ercasiplingnpant athrtbedspidesten 3t 8nd ue rotary stem

15 is in a structure of engaging the external screw 22

of the first member 15A with the internal screw l4a of

5 * the slide stem 14, but to the contrary the screw
coupling parts may be so structured as to engage
external threads on the slide stem 14 side with

internal threads on the first member 15A side instead.

10 Furthermore; in this embodiment, the screw coupling of
the rotary stem 15 and the bonnet 11 is in a structure
of engaging the external screw 23 of the second member
15B of the'rotary stem with the inner screw llc of the
bonnet 11, but to the 'contrary the screw coupling

15 parts may be so formed as to engage internal threads
on the second member 15B side with external threads on

the bonnet 11 side instead.

In other words, the rotary stem 15 for driving the
20 diaphragm in this invention is rotated by the handle
17 and is rotatingly moved up and down by the second
coupling screw part 23 engaged with the bonnet 11, and
in turn moves up and down the slide stem 14 by means

of the first coupling screw part 22 engaged with the



- 13 - The second nenber 15B partly forming the rotary stem 15 is a hol |l ow
tubular form and on the outer circunference in its |lower part the second
coupling screw (external threads) 23 to be engaged with the 5 coupl i ng
screw part (internal threads) 1l1c of the bonnet 11 is formed, and it
Is driven inward from above the bonnet 11. In this enbodi mrent, the second
coupling screw part 23 has external threads with the dianeter of 11 nm and
pitch P2 of 0.55 mm The second 10 menber 15B is coupled wth the
first menber 15A by neans of the fixing nut 16 as nentioned above, and the
handl e 17 is nounted on and fixed &6 +he second nmenber 15B by the fixing
screw 20. Furthernore, the |lower end part of the handle 17 is designed
to rotate and S6ide FBSB uplend SFwntuznidgg thRe handles b¥urPBEe of the
i ndi cator 18, so that the val ve opening degree and flow rate adj usting
degree may IOLUtifR; cBRRFldidestey 1ods moved Verticaldihbyi Aent, the

LL)LFS)][ edrrenber dI’LsSt%n%gd }ecggi'\?a Ce?ﬂ:d rggnbt rc=,‘ 1%§.f%trage§gg aréiet'gwee%n%hgm h are

thread pitch P2 of ‘the second coupling screw part 23
5 and the thread pitch Pl of the first coupling screw
part 22. The rotary driving of the rotary'stem 15 may

be done, of course, by motor or solenoid.

The operation of the invention is described below.

10 When the handle 17 is turned, the rotary stem 15 is
rotated, and the rotary stem 15 is rotationally moved
vertically by the second coupling screw part 23
engaged with the bonnet 11. As the rotary stem 15
rotates, the first member 15A rotates in consequence,

15 and the slide stem 14 is moved vertically by means of
the first coupling screw part 22 engaged with the
slide stem 14 while the rotational movement of the
slide stem 14 is stopped by the engagement of the
locking screw 19 and the guide groove 14b.

20
The vertical moving distance of the slide stem 14 is
equal to the differential distance of the thread pitch
P2 of the second coupling screw part 23 and the thread

pitch P1 of the first coupling screw part 22 when one



and fixed together by means of the fixing nut 16, but both may be formed
integrally in one body in another exanple. - 14 - Meanwhile, in the

f oregoi ng enbodi ment, the screw coupling part of the slide stem 14 and the
rotary stem15 is in a structure of engaging the external screw 22 of the
first menber 15A with the internal screw 14a of 5 the slide stem

14, but to the contrary the screw coupling parts may be so structured as
to engage external threads on the slide stem 14 side with internal threads
on the first nenber 15A side instead. 10 Furthernore, in this

enbodi nent, the screw coupling of‘tH%'Totary stem 15 and the bonnet 11 is

in a structure of engagi ng .the external screw 23 of .the second nenber 15B
of the rotary §F¥ﬁ$ﬂ?¥ﬁ’t%€ i Fier nandds | 14 s oEpREhRe: 145 YR to  the-

Y el 168%e &P 1h8%ed %up and o, Y ailR °§ 'QAJPLAS 1O engage
diaphragm holder 8 are moved up and down by the
reaction of the spring 10 and the lower end of the

5 slide stem 14, so that the diaphragm 6 is seated on or

separated off the valve seat 5.

The vertical motion extent of the slide stem 14 may be
read directly from the position of the lower end of

10 the handle 17 on the indicator 18.

In the diaphragm type controller of the invention as
described herein, the slide stem 14 having the
coupling screw part 14a is elevatably inserted in an
15 unrotational state into the bonnet 11 having the
coupling screw part 1llc, and the rotary stem 15
concentrically possessing the first coupling part 22
of thread pitch Pl and the second coupling part 23 of
thread pitch P2 is coaxially disposed above the slide
20 stem 14, and the first coupling screw part 22 of the
rotary stem 15 is engaged with the coupling screw part
l4a of the slide stem 14, and the second coupling
screw part 23 of the rotary stem 15 with the coupling

screw part llc of the bonnet 11, thereby moving up and



on the second nmenber 15B side with external threads on the bonnet 11 side
i nstead. In other words, the rotary stem 15 for driving the 20 _
di aphragmin this invention is rotated by the handle 17 and is rotatingly
noved up and down by the second coupling screw part 23 engaged with the
bonnet 11, and in turn noves up and down the slide stem 14 by neans of the
first coupling screw part. 22 engaged with the slide stem 14. By
turning the handle by one revolution, the slide stem 14 is noved
vertically by a distance equivalent to the difference between the thread
pitch P2 of the second coupling strivpart 23 5 and the thread

pitch P1 of the first COEgying screw part 22. The rotary driving of the
rotary stem 15 bENR ot idgr SERR st P FBeostrnke Gfehbe ot operation
of the inventigp ' ri bed When the handle 17 is turned,

the rotary st rhtlc&gsfgerreé‘f:gt gg%%d%rofhghﬁﬁﬁ??ﬂgt‘@r‘?ﬁngs Tt i onal 1y

”DY?d-““" part 23 and the first coupling screw part 22.

5 As a result, by properly setting the thread pitch
difference (P2-Pl), the vertical moving extent of the
slide stem 14 with respect to the revolution of the
rotary stem 15, that is, the stroke of the valve body
or diaphragm may be adjustéd very finely, so that the

10 adjustment of a small flow rate may be achieved at a

high precision.

In the in&ention, it is designed to drive the rotary
stem 15 into the bonnet 11 and the slide stem 14
15 inserted- in the bonnet 11, so that the structure of
the control valve itself is simplified, while
assembling is also easier, and moreover the height of
the control valve may be shortened, so that notable

downsizing may be realised.



verti~eally by the second coupling screw part 23 engaged with the
As -t he r6¥5F¥*§T§ﬁT15~fe%aLes, the first. menber 15A rotates in.
consequencﬂ the slide stem 14 is noved vertically by neans of
the first mnf”mH’ rt 22 engaged with the slide stem 14 while the
t
s

rotational

hovenen

the | ocking screw 19 and the gui de groove 14b. 20 The \er

i ng
di stance of the slide stem 14 is equal to the % %’@meﬁLAthEEﬁnEe of the
r{

thread pitch P2 of the second coupling screw p
P1 of the first coupling screw parig 22 when on

bonnet 11.

slide stem 14 is stopped by the engagenment of

3nEptatke threfd pitch

rrevogtt on of the

handl e 17 has conpleted. As the slide stem 14 noves up and down,
and the di aphr &&#%IM8| der 8 are noved up and down by the reaction of the
spring 10 and the lower end of the

10

15

20

1. ' A fluid flow controller for a diaphragm
type control valve having a diaphragm (6) in a valve
casing (1) and comprising a fluid inlet (2), a fluid
outlet (3), a vélve seat (4), and a valve compartment
(5), and designed to close a fluid passage by lowering
the diaphragm (6) on a stem extending through a
housing (11) disposed in the valve casing (1), wherein
a stem (14) having a coupling screw part (1l4a) is
slidably but unrotationally installed in the housing
(11) having a coupling screw part (llc), wherein a
stem (15) having concentrically an inside first screw
part (22) with pitch Pl and an outside second coupling
screw part (23) with pitch P2 larger than thread pitch
Pl 1is coaxially installed above stem (14), and
wherein the first coupling screw part (22) is engaged
with the coupling screw part (l4a) of the stem (14)
while the second coupling screw part (23) is engaged
with the coupling screw part (llc) of the housing
(11), the slide stem (14) being moved vertically by

the rotation of the rotary stem (15).

______~___________~__
This Sheet Has Bee
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the disc 9



5 ~--slide steh114 so that the diaphragm 6 is seated on or separated off

t he valve seat rtical notion extent of the slide stem 14 nmay be
read directl the position of the |ower end of 10 the handl e 17 on
t he indicat cﬁ’ /IFI ”Nw hragm type control ler of the.ioxestion as
descri bed her el ’” |de stem 14 havipgss=bEe—COUN 3 screw part
l4a is el evatably |nserﬁed*|n an 15 unr ofaf L& [ o the
bonnet 11 having the coupling screw part | e Y otar7—3st em 15
concentrically possessing the first coupling \paet : thread pitch Pl and
the second coupling part 23 of thr¥ad-pitch P2 is coaX|aIIy di sposed above
the slide 20 stem 14, and the first coupling screw part 22 of the

rotary stem 152 s engaged Anifilhidhélew qontngl ber eeqeading4sooClaime slide
stem 14, and the second coupling screw part 23 of the rotary stem 15 with
t he coupling sdrevheeein |ghe giaphragqerfdt lgldlztewécrlafbyseﬁsedngnu@%nd

valve seat (4) by means of the slide stem (14).

5 - 3. A fluid flow controller according to Claim
1, wherein the coupling screw part (llc) of the
housing (11) and the coupling screw part (l4a) of the
slide stem (14) are internal threads, and the second
coupling screw part (23) and the first coupling screw

10 part (22) of the rotary stem (15) are external threads.

4. A fluid flow controller according to any
of the preceding claims, wherein the rotary stem (15)
is formed by affixing a tubular second member 15B,

15 with a bar-shaped first member (15A) inside thereof.

Sheet Has Been Replaced

T




o~ 17_- down the slide stem 14 in the stroke of the thread pitch difference
*(P2-Pl) of the second coupling screw part 23 and the first coupling screw
part 22. 5 As a result, by properly setting the thread pitch
difference (P2-Pl), the vertical noving extent of the slide stem14 with
respect to the revolution of the rotary stem 15, that is, the stroke of the
val ve body or di aphragm may be adjustgq yery finely, so that the 10
adjustnment of a small flow rate nmay be‘achieved at a high precision. In

the invention, it is designed to dri t i:;ota’y stem 15 into the bonnet
11 and the slide stem 14 15 inse’?é WI. the bonnet 11, so that the

structure of the control valve itself S sinplified, whi | e
assenbling is al so easier, and noreover ht of the control valve may
be shortened, so that notable downsizing :EELLQ
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©.18 1. A fluid flow controller for Q'diaphragn1type control valve having a
~di aphragm (6) in a valve casing (1) and conprising a fluid inlet (2), a
fluid outlet (3), a valve seat (4), and a val ve conpartnent (5), and
designed to close a fluid passage by |owering the diaphragm (6) on a slide
stem ext endi ng through a housing (11) disposed in the valve casing (1),
wherein the slide stem (14) having a coupling screw part (14a) is slidably
but unrotationally installed in the h%u%?ng (11) having a coupling screw
part (11 c), wherein a rotary stem (15) having concentrically a first
coupling screw part (22) with pitch P1 and a second coupling screw part

(23) with pitch P2 |arger than thread pit 1 ceg€xially installed above
the slide stem (1 4), and wherein the fifst €odfs screw part (22) is
engaged with the coupling screw part (14a) of slide stem (14) while the
second cou- pling screw part (23) is engaged the coupling screw part

(11c) of the housing (11), the slide stem (14) ng noved vertically by
the rotation of the ro-
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tary stem (15) characterised in that the slide stem(14) is a holl ow
cylinder the inner circunference of which is substantially entirely
conposed of threads making up the coupling screw part (14a), the first
coupling screw part (22) of the rotary stem (15) fit- ling within the
threaded cylinder, and in that the first and second coupling screw parts
(22,23) are re- spectively on an inside stempart (15A) and a sur- roundi ng
tubul ar outside stempart (15B) of the ro- tary stem(15). 2. A fluid fl ow
controller according to Claim1, wherein the diaphragm (6) is pushed onto

the valve seat (4) by the slide stem (14). - 19 - 2 Afluid
flow controller according to Claiml, wherein the diaphragm (6) is directly
seated on the valve seat (4) by mMBSIRAET the slide stem (14). 5 3.

A fluid flow controller according to Caim

TITLE

Fluid Flow Controller

' In a diaphragm type control valve, a slide stem (14)
having a coupling screw part (1l4a) is elevatably but
non~-rotatably inserted into a bonnet (11) having a
coupling screw part (llc). A rotary stem (15) has
concentrically a first coupling screw .part (22) of
thread pitch Pl inside, and a second coupling screw
part (23) of thread pitch P2 larger than the thread
pitch Pl butside is coaxially disposed above the slide
stem (14), the first coupling screw part (22) being
driven into the coupling screw part (14c) of the slide
stem (14), and the second coupling screw part (23)
into the coupling screw part (llc) of the bonnet (11),
so that the slide stem (14) is moved vertically by a
small distance at each revolution of the rotary stem

(15).

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



1,_wherein the coupling screw part (I'1c) of the housing (11) and the
coupl i ng serew-part—{l4a) of the slide stem(14) are internal threads, and

t he second ing screw part (23) and the f| rst coupl i- ng screw 10 part .
(22) of the m m r"m m are external sybsgaAe it ;—w—"-:.—g.":':-'r’ﬁ' j | ow
controller it :

stem (15) is formed by a§f|X| ng a tuB8lar second ne her m%&“gg
bar - shaped first menber (15A) inside thereof. This I@g@t 0 eeh-

1.

of the preced| ng cl aj

-Replitaced

A fluid flow controller for a diaphragm type control
valve having a diaphragm (6) in a valve casing+(1)
and comprising a fluid inlet (2), a fluid outlet (3), a
valve seat (4), and a valve comparntment (5), and
designed to close a fluid passage by lowering the
diaphragm (8) on a slide stem extending through a
housing (11) disposed in the valve casing (1),
wherasin the slide stem (14) having a coupling screw
part (14a) is slidably but unrotationally installed in
the housing (11) having a coupling screw part (11c),
wherein a rotary stem (15) having concentrically a
first coupling screw part (22) with pitch P1 and a
second coupling screw part (23) with pitch P2 larger
than thread pitch P1 is coaxially installed above the
slide stem (14), and wherein the first coupling screw
part (22) is engaged with the coupling screw part
(14a) of the slide stem (14) while the second cou-
pling screw pan (23) is engaged with the coupling
screw part (11c) of the housing (11), the slide stem

(14) being moved vertically by the rotation of the ro-

tary stem (15) characterised in that the slide stem
(14) is a hollow cylinder the inner circumference of
which is substantially entirely composed of threads
making up the coupling screw part (14a), the first
coupling scréw part (22) of the rotary stem (15) fit-

~ting within the threaded cylinder, and in that the first

and second coupling screw parts (22,23) are re-
spectively on an inside stem part (15A) and a sur-
rounding tubular outside stem part (158) of the ro-
tary stem (15). |

. Afluid flow controller according to Claim 1, wherein

the diaphragm (6) is pushed onto the valve seat (4)
by the slide stem (14).



