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The present invention relates to fluid control 5 devices, for exanple,

for use in fabricating sem conduc- tors, and nore particularly to
fluid control devices whi ch conprise a control unit such as a massfl ow
con- troller for controlling a flow rate or pressure regul a- tor
for regulating pressure, and on-off valves or the 10 like in conbination
with the control unit. The terns "upper” and "l ower" as used
herein refer respectively to the upper and | ower sides of each draw
ing. These terns are used for cCoOnyYEDLENOE' THBRKENVENEION device may be
used as turned upside down or as laid on 15 its side. Fluid
control devices for use in fabricafto89pSEONTROL DEW@EIUCt ors conprise the
conmbi nation of a control unit such as a massflow controller for
controlling a flow rate or pressure regulator, and on-off valves or
the 20 like. W have already proposed a fluid control device of

this type having a preferred copsiddidund ottt nvENTION

The present invention relates to fluid control
5 devices, for example, for use in fabricating semiconduc-
tors, and more particularly to fluid control devices
which comprise a control unit such as a massflow con-
troller for controlling a flow rate or pressure regula-
tor for regulating pressure, and on-off valves or the
10 1like in combination with the control unit.

The terms "upper" and "lower" as used herein refer
regpectively to the upper and lower sides of each draw-
ing. These terms are used for convenience' sake; the
device may be used as turned upside down or as laid on

15 its side.

Fluid control devices for use in fabricating semi-
conductors comprise the combination of a control unit
such as a massflow controller for controlling a flow
rate or pressure regulator, and on-off valves or the

20 1like. We have already proposed a fluid control device
of this type having a preferred constructien which
comprises a plurality of fluid control members arranged

at an uppér stage and a plurality of couplings arranged
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conmprisgs-a plurality of fluid control nenbers arranged at an upper
stage and a plurality of couplings arranged

2 at a | ower stage, at |east one of the fluid control menber s
conprising a blocklike body attached to sonme of the couplings so as to
be renovabl e upward and a plurality of nonofunctional nenbers nounted
on the 5 bl ocklike body as a unit (see Japanese Patent Appl i cation
No. 278495/1997, and corresponding U. S. Pat ent Application S.N.

09/ 168, 856) . FIGS. 4 and 5 shOM/aﬁzexaane of such a fluid
control device. In the follow ng description, the ter .10 "left" and
"right" refer r&pettiiy THH%6he AtefLEFIngRe 3 Ef’ﬁegg‘r‘lb‘}tﬂ%n?}r’%t - hand
side of FIGS. 2 and 5, the term "front" refers to the front side_ of
the plane of eadimRfiers comprdsdng AnPAgsklakg PREYt BERRCRed O 1 3PR Pt ear
si de t hereof. 15 Wth reference to FIGS. 4 and 5, the fluid
control devithe coumimdss @ @spltor dei removableckreatdl angsas5, 6,

7, 8, 9, 10 fastened to a base plate 11, and different kinds of fluid
controllers 2, Jplursacy aif admedunctionmal membefrsthesetéd omk twaipl i ngs 5
to 10. 20 The fluid controllers 2, 3, 4 are a first block

5 blocklike body as a unit (see Japanese Patent
Application No. 278495/1997, and corresponding U.S.
Patent Application S.N. 09/168,856).

FIGS. 4 and 5 show an example of such a fluid
control device. In the following description, the terms

10 "left" and "right" refer respectively to the left-ha;d
side and the right-hand side of FIGS. 2 and 5, the term
"front" refers to the front side of the plane of each of
these drawings, and the term "rear" to the rear side
thereof.

15 With reference to FIGS. 4 and 5, the fluid control
device 1 comprises a plurality of block couplings 5, 6,
7, 8, 9, 10 fastened to a base plate 11, and different
kinds of fluid controllers 2, 3, 4 each attached to some
of these block couplings 5 to 10.

20 The fluid controllers 2, 3, 4 are a first block
valve 2, massflow controller (controller) 3 and second
block valve 4 as arranged from the left rightward. The
block couplings 5 to 10 are arranged from the left

rightward in this order. The block coupling 5 is formed



val ye 2, massflow controller (controller) 3 and second bl ock valve 4 as
arranged fromthe left rightward. The bl ock couplings 5 to 10 are
arranged fromthe |eft rightward in this order. The bl ock coupling 5 is
f or med 3 with a first
V-shaped channel 5a having an upward | eft openi ng and an upward ri ght
openi ng. The bl ock coupling 6 is formed with a first L-shaped channel
6a having an upward opening and a rearward opening. The block 5
coupling 7 is fornmed with a second V-shapedchannel 7a havi ng an upward
| eft opening and an upward ri ght openi ng. The bl ock coupling 8 is
formed with a thwith\a firstHmikpsdaehen Ravhaying apwapwarefiedpeni ng
and an upward right opening. The block coupling 9 is formed 10 with a
second L-shaped opemirey &ad heayiupyard opgitd openiogeni fige aplioak r cauphking
openi ng. The bl ock coupling 10 Is formed wwth a third L-shaped channel
10a having an ¢ iPesEhapanitly arfd ey ilgkhaped opanhal. 6a havingBamh of
the bl ock couplings 5 to 10 is fornmed with 15 through bores 25 and screw

bores 26 and fasygpeds té%érhﬁlg and@s ¢ eRirafaedl bpbyiihgser rhagbrobdel t (not
shown) t hrough each bore 25 and screwing the bolt into a screw bore
5 coupling 7 is formed with a second V-shaped channel 7a
having an upward left opening and an upward right
opening. The block coupling 8 is formed with a third V-
shaped channel 8a having an upward left opening and an
upward right opening. The block coupling 9 is formed
10 with a second L-shaped channel 9a having an upward
opening and a rearward opening. The block coupling 10
is formed with a third L-shaped channel 10a having an
upward opening and a rightward opening.
Each of the block couplings 5 to 10 is formed with
15 through bores 25 and screw bores 26 and fastened to the
base plate 11 by inserting a bolt (not shown) through
each bore 25 and screwing the bolt into a screw bore
(not shown) in the base plate. Each of the fluid
controllers 2, 3, 4 is fastened to some of the block
20 couplings 5 to 10 corresponding thereto by inserting a
bolt 27 through the controller from above and screwing
the bolt 27 into each of the screw bores 26 in the
corresponding couplings.

The first block valve 2 comprises a blocklike body



(notzshown) in the base plate. Each of the fluid controllers 2, 3, 41is
fastened to sone of the block 20 couplings 5 to 10 corresponding thereto

by inserting a bolt 27 through the controller from above and screw ng
the bolt 27 into each of the screw bores 26 in the correspondi ng

coupl i ngs. The first block valve 2 conprises a bl ocklike body

4 12 in the formof a rectangul ar parall el epi ped el ongat ed

rightward or leftward (i.e., longitudinally of the device), a first
actuator 13 and a second actuator 14 whi ch are nounted on the upper
side of the body 12, a 5 right block 15 forned with an inverted L-shaped
channel 15alédnénathecfenmt of t heregipnguliate beralielppdpedoelongaged

rear block 16 formed with an inverted L-shaped channel (not shown) and

attached to the raghtwadd of ieftbaxy (i.e.,lZonfiduddaplly bdsthel eft end
portion attached to the 10 right half portion of the block coupling 5

havi ng t he 8evsteY; shaptst hartied tda. 13Tk iaglechindc kcthaiter 14
attached to the left half portion of the bl ock coupling 7 having the
second V-shaped ghasnehrdamolfited e tldalpper sille io¥ ahkasba¢ te,the bl ock

coupling 6 having the first 15 L-shaped channel 6a.

5 right block 15 formed with an inverted L-shaped channel
15a and attached to the right side of the body 12, and a
rear block 16 formed with an inverted L-shaped channel
{not shown) and attached to the rear side of the body
12. The body 12 has a left end portion attached to the

10 right half portion of the block coupling 5 having the
first V-shaped channel 5a. The right block 15 is
attached to the left half portion of the block coupling
7 having the second V-shaped channel 7a. The rear block
16 is attached to the block coupling 6 having the first

15 L-shaped channel 6a.

The body 12 of the first block valve 2 is formed
with a first inflow channel 31 having a downward opening
at its left end portion and communicating with the right
opening of the block 5 having the first V-shaped channel

20 5a, an outflow channel 32 communicating with the first
inflow channel 31 through the first actuator 13 and with
a rightward portion of the inverted L-shaped channel 15a
of the right block 15, and a second inflow channel 33

communicating with the outflow channel 32 through the



The,body 12 of the first block valve 2 is forned with a first inflow
channel 31 having a downward openi ng at its left end portion and
comuni cating with the right opening of the block 5 having the first
V-shaped channel 20 5a, an outfl ow channel 32 comunicating with the first
i nfl ow channel 31 through the first actuator 13 and with a rightward
portion of the inverted L-shaped channel 15a of the right block 15, and
a second inflow channel 33 connunicatiqg with the outfl ow channel 32

t hrough t he 5 second act uat or

14 and with the upward opening of th ., .block coupling 6. havi t he first
L- shaped channelS&zPnd actyarq Jér@@@-ﬁ?§ﬁaﬁgﬁ BHgﬂ%gloggg}%ﬁ ?ﬁgt$?ght
bl ock 15 has a downward portion in conmunication with the left_ 5
openi ng of the DPRRE @RHRIIRg P having the fdc§hglvshared Fhappetnbhnel 7a.
The controller 3 has a left block 17 projecting leftward fromthe | ower
end portion of iThe|igiventatk Iyghaped chornelwlbh af thoeright  Pipalpetd
channel 17a in 10 communication with an inflow channel (not shown) of the
controller 3. Prijed idmymwaytd weordt ifonoint kemmonécathdn withothe okebt right
side of the controller 3 is a right bl ock 18 having an inverted
L- shaped chammelodi@ind) of the block coupling 7 having the second V-

shaped channel 7a.

The controller 3 has a left block 17 projecting
leftward from the lower end portion of its left side and
formed with an inverted L-shaped channel 17a in

10 communication with an inflow channel (not shown) of the
controller 3. Projecting rightward from the lower end
portion of right side of the controller 3 is a right
block 18 having an inverted L-shaped channel 18a in
communication with an outflow channel (not shown) of the

15 controller 3. The left block 17 is attached to the
right half portion of the block coupling 7 having the
second V-shaped channel 7a, whereby the inverted L-
shaped channel 17a of the left block 17 is held in
communication with the inverted L-shaped channel 15a of

20 right block 15 of the first block valve 2 by the block
coupling 7 having the channel 7a. The right block 18 of
the controller 3 is attached to the left half portion of

the block coupling 8 having the third V-shaped channel

8a.



conmauni cation with an outfl ow channel (not shown) of the 15 controller 3.
The left block 17 is attached to the right half portion of the bl ock
coupling 7 having the second V-shaped channel 7a, whereby the inverted
L- shaped channel 17a of the left block 17 is held in conmuni cati on
with the inverted L-shaped channel 15a of 20 right block 15 of the first
bl ock valve 2 by the bl ock coupling 7 having the channel 7a. The right
bl ock 18 of the controller 3 is attached to the left half portion of
the bl ock coupling 8 having the third V-shaped channel 8a.

6 The second bl ock valve 4 conprises a bl ocklike bod 19 in
the formof a rectanftf afeerrdl P rEpifdyelborgapedses a Péﬁgki&HPnEPﬁy of
the device, a third actuator 20 and a fourth actuator 21 which are
mount ed on the uppekinsthie fosm of teherdypthnold ara peirghflebepiked2elongatedi t h
an inverted L- shaped channel 22a and attached to the right side of

the body 19, andlangetudbharky 23f fihareibwiidd) an thiwvdr ketduator ROshaped
channel and attached to the rear side of the body 19. The body 19 has
a left end portigeuithasdegater J0 wHieH g moainte@obhi @ReOfipplie bliask

coupling 8 having
5 of the body 19, a right block 22 formed with an inverted
L-shaped channel 22a and attached to the right side of
the body 19, and a rear block 23 formed with an inverted
L-shaped channel and attached to the rear side of the
body 19. The body 19 has a left end portion attached to
10 the right half portion of the block coupling 8 having
the third V-shaped channel 8a. The right block 22 is
attached to the block coupling 10 having the third L-
shaped channel 10a. The rear block 23 is attached to
the block coupling 9 having the second L-shaped channel
15 9%a. The block coupling 10 having the third L-shaped
channel 10a is provided at its rightward opening with a
fluid outlet member 24.
The body 19 of the second block valve 4 is formed
with an inflow channel 34 having a downward opening at
20 its left end portion and communicating with the right
opening of the block 8 having the third V-shaped channel
8a, a first outflow channel 35 communicating with the

first inflow channel 34 through the third actuator 20

and with a rightward portion of the inverted L-shaped



the st hird -V-shaped channel 8a. The right block 22 is attached to the
bl ock ‘coupling 10 having the third L- shaped channel 10a. The rear

bl ock 23 is attached to t he bl ock coupling 9 having the second

L- shaped channel 15 9a. The bl ock coupling 10 having the third L-shaped
channel 10a is provided at its rightward opening with a fluid outlet
menber 24. The body 19 of the second block valve 4 is forned

with an inflow channel 34 having a downward opening at 20 its left end
portion and conmuni cating with the right 7 opening of the block 8 having
the third V-shaped channel 8a, a first outflow channel 35 communi cating
with the f i rghapnel o2z hafinere Jaiar QigiFk Rt BRAd aasegansgr opgflow and
with a rightward portion of the inverted L-shaped

7 channel 2@hawvhel hb r¢ghul catd iy widid thesddosd outflow channehannel
36 communicating with the first outfl ow channel 35 through the fourth
actuator 21 and 8bt thidegh priee dfourth Grehiatpro21t hadbivaek eheplpwgrd havi ng
t he second L- 5 shaped channel 9a. The inverted L-shaped channel 22a of

the right bl ock dgehs$ng ot othal b Iedi Goupllihg ve hakiihg khe secofiBaped
channel 10a of the block coupling 10. A fluid coupling 30 is
provided at eg§ChgRipé®i MhSnnel 9a. The inverted L-shaped channel 22a of
the right block 22 is in communication with the third L-
shaped channel 10a of the block coupling 10.
A fluid coupling 30 is provided at each of joints
where the members 5, 2, 6, 15, 7, 17, 18, 8, 4, 9, 22,
10 10 are joined to one another.
With the fluid control device 1 described, each of
the first and second block valves (fluid control
members) 2, 4 comprises a blocklike body 12 (19) and a
plurality of actuators (monofunctional members for
15 opening and closing a fluid channel) 13, 14 (20, 21)
mounted on the blocklike body as a unit. This
construction makes it possible to reduce the number of
components such as blocklike bodies and seal members.
The device further has the advantage of being easy to
20 maintain because if there arises a need to replace one
of the monofunctional members, the fluid control member
can be removed upward for the replacement of the

required monofunctional member.

No problem is encountered with the device described



where the.nmenbers 5, 2, 6, 15, 7, 17, 18, 8, 4, 9, 22, 10 10 are joined to
one anot her. Wth the fluid control device 1 described, each of
the first and second bl ock valves (fluid control menbers) 2, 4
conprises a blocklike body 12 (19) and a plurality of actuators

(rmonof unctional nenbers for 15 opening and closing a fluid channel) 13, 14
(20, 21) nmounted on the bl ocklike body as a unit. This

construction rmakes it possible to reduce t@i nunber of conmponent s such
as bl ockli ke bodi es and seal nenbers he device further has the

advant age of behg? eas 1 gﬁ%#g I n bec %gi%ﬁ %P oéﬁl Yé need to
e

repl ace one oers con menber
can be renmoved upward for the re

nonof unct i onal rEkAEYY, whereas acenegéﬁw §°8§586ﬁ? éﬁ ﬂ?ghr?%%V%%V|ce

descri bed I n renpving_the
massf | ow cont r olWikh gfhep|araning v closdnggprf, t%ﬁe?@é§ttﬁ%dnﬂgg*?5 £
controller is not renovabl e wi th the opening or closing of the inlet
and outlet of +thehsowom¥ied eradeadondamligblgbby thet REOBKERLVEFVes, 5
hence the probl em of inconveni ent naintenance. The fluid control device
has anot her p$obhemre Ttiee devoltleen f inconvenient maintenance. The

fluid control device has another problem. The device is
assembled by fully fastening the block couplings to the
base plate with screw members and subsequently attaching
each fluid control member to some of the block couplings
10 to bridge the couplings. Difficulty is therefore
encountered in attaching the fluid control member if the
block couplings are not positioned in place accurately.
SUMMARY OF THE INVENTION
An object of the present invention is to provide a
15 fluid control device which is improved in the ease of
maintenance and in assembling work efficiency by making
it possible not only to remove a massflow controller or
valve alone singly but also to remove the massflow
controller with the valve adapted to control the opening
20 or closing of the inlet or outlet of the controller.
The present invention provides a fluid control
device comprising a plurality of fluid control members
arranged at an upper stage, and a plurality of block

couplings arranged at a lower stage, the control device



assenbl ed by fully fastening the bl ock couplings to the base plate with

screw nenbers and subsequently attaching each fluid control nenber to
sonme of the block couplings 10 to bridge the couplings. Difficulty is

t herefore encountered in attaching the fluid control nenber if the

bl ock couplings are not positioned in place accurately.

SUWWARY OF. THE | NVENTI ON An object of the present inventionis to
provide a 15 fluid control device which is inproved in the ease of

mai nt enance and in assenbling work efficien®y by making it possible not
only to renove a nmassflow controller or val ve al one singly but also to
renove the nassfPRg Ch%ﬁﬁﬁ?Qﬂlﬁﬁd\MQI¥h@ﬁée@§Pv8faH§§téau%g EBRtFS! the

opening 20 or closing of the inlet or outlet of the controller.

The present i nvenenber$riwyifhstendd tiad thenbdokck coupdéngseadpapenti bg a
plurality of fluid control nenbers arranged at an upper stage, and a
plurality of Dbl os&ch otheoupikergs aridaegdy strawl aembestagerevdéé@ tontr ol
devi ce 9 bei ng
characterized i nftdtamned €f ddhecd Irdindezorheobontrol nR@lBes rembasbraed to

t he bl ock couplings adjacent to each other like a bridge by screw
nmenbers screwed yfward, the block couplings being fastened to a base
plate by screw members left uncovered with the fluid
control members when seen from above.
Examples of fluid control members are on-off valves,
pressure regulators, filters, pressure sensors, units
10 each comprising a single blocklike body and two or three
on-off valves mounted on the body, units each comprising
a single blocklike body, and a pressure regulator and a
pressure sensor which are mounted on the body, etc.
FEach of the fluid control members can be removed
15 singly by removing the screw members fastening the fluid
"control member to the block couplings concerned. Some
of the fluid control members can also be removed as
connected to one another by removing the specified screw
members among the screw members fastening the fluid
20 control members to the block couplings and those
fastening the block couplings to the base plate.
Accordingly, different methods of removing are usable in

accordance with the state of the device to be handled

for maintenance, hence facilitated maintenance.



from abqve so as to render the control nenber renovable 5 upward, the
bl ock couplings being fastened to a base pl ate by screw nenbers |eft
uncovered with the fluid control nenbers when seen from above.
Exanpl es of fluid control nenbers are on-off val ves, pressure

regul ators, filters, pressure sensors, units 10 each conprising a single
bl ockl i ke body and two or three on-of f val ves nounted on the body,
units each conpri sing a single blocklike body, and a pressure

regul ator and a pressure sensor whi ch18 e mounted on the body, etc.
Each of the fluid control nenbers can be renoved 15 singl by renoving t
screw nenbers fastefify #eld |ganFrol deydprer 6F HBROLERVER %%‘é %‘?BCIRG
coupl i ngs concerned. Sone of the fluid control nenbers can al so be
renoved as zoRmiziedl by truoonenider fiepteaipgi fhet heogBeePRPLENGE T ew

he

menbers anong the screw nenbers fastening the fluid 20 control nenbers to

t he bl ock coupl itgstlmdddwgrlate wiftdstsemiewgmehbebbofkrsbupatbgshingt he
base pl ate. Accordingly, different nmethods of renmoving are usable in

accordance w t h é&¢h sthifd dortimldedmert acbechandfethe bloékrcoaphimpaince,

hence facilitated naintenance. _ _
The fluid congrols dgyd&er Qdg tihdd v iR, CaRdP€inally tightening up

the screw members temporarily fastening the couplings.
Unlike the conventional device wherein each fluid
control member is attached to some of the block
couplings concerned to bridge the couplings after the

10 couplings have been fastened to the base plate by
tightening up screw members, the block couplings can
then be slightly movable when mounting the fluid control
members, which can therefore be installed with
correspondingly increased ease.

15 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of a fluid
control device embodying the invention;

FIG. 2 is a view in vertical section of the same;

FIG. 3 is a front view of the same;

20 FIG. 4 is an exploded perspective view of a
conventional fluid control device corresponding to the
fluid control device of the invention; and

FIG. 5 is a view in vertical section of the same.

DESCRIPTION OF THE PREFERRED EMBODIMENT

10



assenbl ed -by tenporarily fastening the bl ock couplings to the base
plate with screw nenbers first, attaching each fluid control nenber to
sonme of the block couplings 5 as specified like a bridge, and finally
tightening up the screw nenbers tenporarily fastening the couplings.
Unl i ke the conventional device wherein each fluid control nenber is
attached to sone of the bl ock couplings concerned to bridge the
couplings after the 10 couplings have been fastened to the base plate by
ti ghtening up screw nenbers, the bl ock cougﬂings can then be slightly

novabl e when nounting the fluid confrql mhers, which.can therefore
bo installod with En gBbo ’s’b%‘h’&i‘?%ﬁj‘% RRessdt) 1oyeptiopswiil be

BRI EF DESCRI PTI ON OF THE_ DRAW NGS, FIG 1 is an expl oded perspective
view of a fluid describad belem e SRIREATNRE (1% they @rardRgs concerneg; g
2is aviewin vertical section of the sane; FIG 3 is a front
view of the same; 2BIGS. kI 3 showp Spisdeenpardpdevige ¢Pewhdeha
conventional fluid control device corresponding to the fluid control

devi ce of the inesbhtdbes tne invention Ar@ whiich dififewsi firear thealfleédti on
of the sane. DESCRI PTI ON OF THE PREFERRED EMBCDI MENT
5 control device 1 shown in FIGS. 4 and 5 in the shape of
the block couplings having the V-shaped channel.
Throughout the drawings, like parts are referred to by
like reference numerals and will not be described
repeatedly.

10 FIGS. 1 and 2 show a block coupling 41 formed with a
first V-shaped channel 4la and having mounted thereon
the left end portion of body 12 of the first block valve
2, a block coupling 42 formed with a second V-shaped
channel 42a and having mounted thereon the right block

15 15 of the first block valve 2 and the left block 17 of
the massflow controller 3, and a block coupling 43
formed with a third V-shaped channel 43a and having
mounted thereon the right block 18 of the massflow
controller 3 and the left-end portion of body 19 of the

20 second block valve 4. These block couplings 41, 42, 43
have a greater length than the block coupling 5 having
the first V-shaped channel 5a, the block coupling 7

having the second V-shaped channel 7a and the block

coupling 8 having the third V-shaped channel 8a which



An enbodi ment of the present invention will be descri bed below with

reference to the draw ngs concerned. FIGS. 1 to 3 showa fluid
control device 40 which enbodi es the invention and which differs from
the fluid 5 control. device 1 shown in FIGS. 4 and 5 in the shape of

t he bl ock couplings having the V-shaped channel. Thr oughout the

drawi ngs, like parts are referred to by | i ke reference nuneral s and
will not be described repeatedly. 10 FIGS. 1 and 2 show a bl ock
coupling 41 forned with a first V-sha&gd channel 4l1la and having

ted th the |eft ti f t fi | ock
Ve W AR T PorSd w t ACSoEaiall . Hie hidanS! ¢
channel 42a and havi ng nmount ed thereon t@e i ght bl ock m%g 1? of %he first
bl ock val ve 2 arRPEHENSE pisedlepgaths © tL?h8°HB P985wtLont? ol 129 and

a bl ock coupling 43 formed wwth a third V—sha&gd channel _ 43a and havi ng
mount ed t her eon 1€t rungavenest LYl $her reppesaive| Shmid CepRIPLI®EF 4 aid the
| eft end portion of body 19 of the 20 second block valve 4. These bl ock
coupl i ngs 41, 424.4Furthdmmares dheaiershapedt khanaalshélal otk@cot$?ing 5
havi ng the first V-shaped channel 5a, the block coupling 7 havi ng
the second V-shapeee chajwred tein aylet lnf HinteksectionuphangtiBe hdvsngpede
third V-shaped channel 8a which
channels 5a, 7a, 8a shown in FIGS. 4 and 5 and are
diminished in pressure loss at the intersections.
Each of the block couplings 41, 42, 43 has at its
four corners screw bores 26 corresponding to the screw
10 bores 26 of the block couplings 5, 7, 8 shown in FIGS. 4
and 5. Formed in each coupling at its midportion
between the pair of adjacent screw bores 26 is a through
bore 44 corresponding to each through bore 25 in each of
the block couplings 5, 7, 8 shown in FIGS. 4 and 5. The
15 block couplings 41, 42, 43 are fastened to the base
. plate 11 by inserting bolts 45 through the respective
bores 44 and screwing the bolts 45 into respective screw
bores (not shown) in the base plate 11. The fluid
controllers 2, 3, 4 are fastened to the respective pairs
20 of adjacent block couplings 41, 42, 43 to bridge each
pair by inserting bolts 27 through the controllers 2, 3,
4 from above and screwing the bolts 27 into the

respective screw bores 26 in the block couplings 41, 42,

43.



12 are shown in FIGS. 4 and 5. Accordingly, the mddle portions of

the l endths of the couplings 41, 42, 43 are | eft uncovered by the
respective fluid controllers 2, 3, 4. Furthernore, the V-shaped
channel s 4la, 42a, 43a 5 have a greater angle of intersection than the

V- shaped channel s 5a, 7a, 8a shown in FIGS. 4 and 5 and are

dimi nished in pressure loss at the intersections. Each of the bl ock
couplings 41, 42, 43 has at its four cqpners screw bores 26
corresponding to the screw 10 bores 26 of "The bl ock couplings 5, 7, 8

shown in FIGS. 4 and 5. Fornmed in_e plLi.Qg kbt '{EEN '
bet ween the pair of N!ﬂf]’h EerdwPs P’é‘g(égG%lgg ghghf%lsjb% Corit ore‘iééll‘?ljrbe
correspondi ng to_ each throqu bor

e 25 in each of ﬁhe bl ock couplings 5,
2 ohown 0 I tams, Rons it ed, S e PERGRRIRGS B9 Poteae pEr
fastened to the base  plate 11 by inserting bolts 45 through the
respective bdpaskow 4vidth] rRfenmneg tee FBE-t §-45ThAt 8CFeepetl i FE=screw
bores (not shown) in the base plate 11. The fluid controllers 2, 3, 4
are fastened to imbicatspbat W pai A6, apdofthgdpgrens #Poek BbupPiRgsing,
42, 43 to bridge each pair by inserting bolts 27 through the
controllers 25 3this drbawirgm above and screwing the bolts 27 into the
respective screw bores 26 in the block couplings 41, 42, 43.

With reference to FIG. 3, the massflow controller 3
or the block valve 2 or 4 only can be removed singly by
the same procedure as in the prior art. Stated more
specifically, the first block valve 2 can be removed

10 upward by removing the screws indicated at Al and A2,
the massflow controller 3 is removable upward by
removing the screws indicated at A3 and A4, and the
second block valve 4 is removable upward by removing the
screws indicated at A5 and A6. To remove the massflow

15 controller 3 with the first block valve 2 and the second
block valve 4 attached to the left and right sides of
the controller 3, the screws indicated at Al, B4, B5 and
A6 are removed, whereby the massflow controller 3 can be
removed with the first block valve 2 connected thereto

20 by the second block coupling 42 and with the second
block valve 4 connected to the controller 3 by the third
block coupling 43. Similarly, the massflow controller 3

is removable with the second block valve 4 attached

thereto. Thus different methods of removing are usable



13 » - Maintenance is provided for the fluid control device 40 t hus
constructed by the procedures to be described below with reference to
FIG 3. The screws 27 are indicated at Al to A6, and the screws 45 at
Bl to B7 in 5 this draw ng. Wth reference to FIG 3, the massfl ow
controller 3 or the block valve 2 or 4 only can be renoved singly by
the sanme procedure as in the prior art. Stated nore specifically, the
first block valve 2 can be renmoved 10 upward by renoving the screws

i ndicated at Al and A2, the massflow cdfftroller 3 is removable upwar d

by renoving the screws indicated at A3 and A4, and the second bl ock
valve 4 is renpVablIERRARE DY IR Fhengtefe of ther dR¥irRdredPedhardked and
A6. To renove the massflow 15 controller 3 with the first bl ock valve 2
and the second for maigktengnee4 attached to the left and right sides of
the controller 3, the screws indicated at Al, B4, B5 and A6 are
renoved, whereby thdnressfdmbdicgntthel féui8 cantbel devieend@dofv thet he
first block valve 2 connected thereto 20 by the second bl ock coupling 42
and with the seciitbntiord afHe Kok 4oupniagkedlt 042he48oate ofasteedy the

third bl ock coupling 43. Simlarly, the massflow controller 3
5 +to the base plate 11 by the screws Bl, B4, B5, and the
massflow controller 3 and the block valves 2, 4 are each
fastened to some of these couplings to bridge the
adjacent couplings. In this case, it is desirable to
temporarily fasten the block coﬁplings 41, 42, 43 in the

10 first step instead of full fastening. The massflow
controller 3 and the block valves 2, 4 are then mounted
in the second step, and the screws Bl, B4, B5
temporarily fastening the block couplings 41, 42, 43 to
the base plate 11 are tightened up in the final step.

15 The block couplings 41, 42, 43 are then slightly movable
when mounting the massflow controller 3 or the block
valves 2, 4, so that the controller 3 or valves 2, 4 can
be mounted free of trouble even if the couplings 41, 42,
43 are not positioned with high accuracy.

20 The screws Bl, B4, B5 for fastening the block
couplings 41, 42, 43 to the base plate 11 are inserted
through the bores 44 which are counterbored to

accommodate the screw heads as shown in FIG. 3, whereas

these screws Bl, B4, B5 may have their heads projected



is removable with the second bl ock valve 4 attached t hereto. Thus

di fferent nethods of renoving are usable

14 in accordance with the state of the device to be handl ed for
mai nt enance. In assenbling the fluid control device 40 of the

i nvention, the block couplings 41, 42, 43 are fastened 5 to the base
plate 11 by the screws Bl, B4, B5, and the massfl ow controller 3 and
the bl ock valves 2, 4 are each fastenig to some of these couplings to
bridge the adj acent couplings. In this“case, it is desirable to

tenporarily fasten the bl oc uplings 41, .42, 43_i . f1lSf, step

i nstead of full q%rgniqﬂon%g:%ﬁaggpgaﬁurfac%%n froﬂ?ée?c‘e ug;lgld{ SHm‘hb’l ock
valves 2, 4 are then nounted in the second step, and the screws B1,
B4, BS5 t enffFr-ardd-y fastening the block couplings 41, 42, 43 to

the base plate 11 are tightened up in the final step. 15 The bl ock
couplings 41, 42, 43 are then slightly novabl e when nounting the
massfl ow controller 3 or the block valves 2, 4, so that the controller
3 or valves 2, 4 can be mounted free of trouble even if the couplings
41, 42, 43 are not positioned with high accuracy. 20 The screws
Bl, B4, B5 for fastening the bl ock



couplings 41, 42, 43 to the base plate 11 are inserted t hrough t he
bores 44 which are counterbored to accomodat e the screw heads as shown
in FIG 3, whereas t hese screws Bl, B4, B5 may have their heads
proj ect ed 15 upward beyond the upper
surfaces of the couplings 41, 42, 43.
16 What is clained is: 1. Afluid control device conprising a
plurality of control nenbers arranged at an upper stage and a
plurality of block couplings arranged at a }®wer stage, 5 the control
devi ce being characterized in that each of the fluid control menbers
is fastened to t WBapl| éekclaimedoifi ngs adjacent to each other like a
bri dge by screw menbers screwed in from above so as to render the
control nenber renovabld Gpwaddcontreod|drid e AsINBTGSing0 shelugaflasyendd to
a base plate by screw nenbers |eft

control members arranged at an upper stage and a

plurality of block couplings arranged at a lower stage,
5 the coﬁtrol device being characterized in that each of
the fluid control members is fastened to the block
couplings adjacent to each other like a bridge by screw
members screwed in from above so as to render the
control member removable upward, the block couplings
10 being fastened to a base plate by screw members left
uncovered with the fluid control members when seen from
above.
2. A method of assembling a fluid control device
comprising a plurality of control members arranged at an
15 wupper stage and a plurality of block couplings arranged
at a lower stage, each of the fluid control members
being fastened to the block couplings adjacent to each
other like a bridge by screw members screwed in from
above so as to render the control member removable
20 upward, the block couplings being fastened to a base
plate by screw members left uncovered with the fluid
control members when seen from above, the assembling
method comprising the first step of temporarily

fastening the block couplings to the base plate with

Tl



uncovered wth the fluid control nmenbers when seen from above.
2. A nethod of assenbling a fluid control device conprising a
plurality of control nmenbers arranged at an 15 upper stage and a
plurality of block couplings arranged at a | ower stage, each of the
fluid control nmenbers bei ng fastened to the bl ock couplings adjacent
to each other like a bridge by screw nenbers screwed in from
above so as to render the control nenber renpvable 20 upward, the bl ock
couplings being fastened to a base : pIéF% by screw nenbers |eft
uncovered with the fluid ontrol menbers when seen fraom OV?’ t he
assenbl i ng ﬁEFﬁUﬁ'cBﬁﬁr?§Fﬂ@ét$E??|9%tf%ﬁ§ﬁ?%ﬂg1%9%&0 grlﬁf fluid
fastening the block couplings to the base plate with
17 screws, the sepsralshepbersfiatEhe Mledit FBPlingst pdiigceadnitPoPafBber s
to the block couplings adjacent to each other |like a bridge, and the third
step of tighteni aghep like schrivge enput afhie \tHigst extiepy ofthéilghgeking up
coupl i ngs.

the screws temporarily fastening the block couplings.

R



