: e3eqSR) qP$$%%&d ' (6( TR) <LF25 February 2002 TITLE OF THE | NVENTI ON *1~t 66*
.FLU D CONTROL APPARATUS BACKGROUND OF THE | NVENTI ON The present invention
relates to fluid control 5 apparatus, for exanple, for use in sem conductor
manu facturing equi pnment. The terns "upper” and "lower" as used herein

"refer respectively to the upper and | ower sides of F ch%% er, these
“terns are used for the sake of conve 10 nience; the %%E%%g? S tg be

descri bed can be used as turned upside down or as laid on its side. It is
required in recent years that the fluid don trol apparatus forummﬂ“lmmw“m
sem conduct or manuf acturing eqﬂ},&g?pnt be installable in a dim

and have 15 channel s of reduce Jie. THS FUVFNTLOYhi s requi re membiss*JP- A
No. 172265/ 1993 proposes a unit of at |east three nonofunctional nenbers

(such as a filter, massflow cEAUEE CONTRYE: STFHATEA ve) whic irectly
connect ed together (integrated). 20 In addition to the above’[ﬂﬂ%@"ﬁ@%ﬁﬂw,
a decrease in the nunber of conponents, ease of mai ntenance a

pressure | osses are also required of the fluid Control apparatus *$®%2*use in
sem conduct or manuf act ur i ng BACKERE&DIDU &Fy T2 ZNYVENJUIgNrent. No fluid
control apparatus neeting these requirenents are known at present. SUMVARY
OF THE | NVENTI ON e aiesdn®ofinfenpi@sendlateentd oflusdt Gontowide a S fluid

control apparatus which fulfills all the .
5 apparatus, for example, for use in semiconductor manu-
facturing equipment.

The terms "upper" and "lower" as used herein refer
respectively to the upper and lower sides of FIG. 1.
However, these terms are used for the sake of conve-

10 nience; the apparatus to be described can be used as
turned upside down or as laid on its side.

It is required in recent years that the fluid con-
trol apparatus for use in semiconductor manufacturing
equipment be installable in a diminished space and have

15 channels of reduced volume. To fulfill this require-
ment, JP-A No. 172265/1993 proposes a unit of at least
three monofunctional members (such as a filter, massflow
controller and on-off valve) which are directly connect-
ed together (integrated).

20 In addition to the above requirement, a decrease in
the number of components, ease of maintenance and re-
duced pressure losses are also required of the fluid

control apparatus for use in semiconductor manufacturing



requi renents of integration, reduction in the nunber of conponents and
facilitated mai ntenance. Another object of the invention is to provide a
fluid control apparatus which further fulfills the 10 requirenent of
reduced pressure | osses. The present invention provides a fluid control

- apparatus conprising a plurality of fluid control S ar ed at an
upper level and a plurality of couplings arranged gﬁgggﬁ%ﬁ%%§@%€e|, at

| east one of the 15 fluid control nenbeps conprising a plurality of
- nmonof uncti onal nmenbers integrally provided on a bl ocklike body, the

bl ockl i ke bedy:imidig: MOWY & 0m dodQast Dheavdtidens&otphingtese as to be
renovabl e upward. Exanpl es of nonofunctional nenbers are on-off 20 val ves,

pressure reqd A ehnedid B ks S HARAS0F S, etc. The fluid control
menber is, for exanple, a unit of two or three on-off valves as nounted on

a bl ockli ke body, or a unit r and a pressure sensor
whi ch are nounted on a bl ockﬂ ’@“’ﬁ%g’?wﬁisﬁ%&ﬁﬁﬁ 2002 3 Wth the fluid
control apparatys. of it i tion,.a plurality. of nonofunctional _nmenbers
are integrally prnoﬁbcPee ecor?@éeco T bot y‘fe ]i%gr%%uggésp%%‘e’lﬁgn%er of
conponent.s such as bl ocklike bodi es and seal ers,. 5 Wien there arises a
need to peplfgéﬁ'dgr‘l:é’rlﬁroc SRS Wal'blfcr}mﬁb]fg’ﬁ]gf§ otat FRfbers, the fluid
control nenber is renoved upward fromthe apparatus, and the Earticular

nonof unct i oFRIHSIAIAN S Fhemtagaican EEERR | 1R aFR® RBMARENAfce. It
is desired that 10 nonofunctional nenbers which require replacenent |ess
frequent |y leonpanantd [andgriagidddared miigrenaneekl i ke body as a fluid
control nenber, and that nonofuncti onal

Another object of the invention is to provide a

fluid control apparatus which further fulfills the
10 requirement of reduced pressure losses.

The present invention provides a fluid control
apparatus comprising a plurality of fluid control
members arranged at an upper level and a plurality of
couplings arranged at a lower level, at least one of the

15 fluid control members comprising a plurality of
monofunctional members integrally provided on a
blocklike body, the blocklike body being mounted on at
least one of the couplings so as to be removable upward.

Examples of monofunctional members are on-off

20 wvalves, pressure regulators, filters, pressure sensors,
etc. The fluid control member is, for example, a unit
of two or three on-off valves as mounted on a blocklike
body, or a unit of a pressure regulator and a pressure

sensor which are mounted on a blocklike body.



menbers which are to be replaced frequently be used singly as individual
fluid control nenbers. Both the 15 reduction in the nunber of conponents
and ease of nmintenance can then be attained readily. Preferably, at |east
one of the couplings which causes one of the fluid control nenbers to

" communicate with the fluid control nenber adjacent J 20

bl ockl i ke coupling having a V-shaped communi cati on %Qgﬁﬁéﬁp)éﬁg t wo

adj acent fluid control nenbers can thenze held in comunication with each
- other by the single coupling. This results in a further reduction in the
number of compongnis. the 261 kedr¢e yr@D02pdaPa ehier @bl ¥healnbeastioaneaof the
couplings which causes one of the fluid control nmenbers to communicate with

the fluid contyoll MBPhSF RGhSEEALtiHRALI ReRBBPE! 888 iWReBrathli ke
conponents butting agai nst each other to 5 forma U shapéd cofmmuni cati on

channel . I'n the, Cd”‘%cﬁ & &8 Igi}g%a g;'(?at +R0sCPARNELS. FkEenﬁFn%%%

sectional area o e channe than the area of the opening

t hereof by an.anmpunt atiributable to the.inclinpation qf the ch el
wher cas the B GEITRIRTT BRaTUTD 37 ALRTFTHES LPRRESERRaRREr BERPEE S he same

as the openi area therepf. The U-shaped channel can_therefore be _given a
greater ol anrEt®h YWE%Pt?ﬁ?ﬁﬁ%h%p%%e%hﬁanﬁ?? ESﬁsgaﬁeﬂFI§EFe838Fﬁ 1*Ke
pressure loss involved in the fluid control apparatus. 15 BRI EF DESCRI PTI ON
OF THE DRAWNGI'@@functionakpamkeegat FoR ShBMANGCRtFPEsPeBRESdLReNnt of

fluid control apparatus according to the invention; FIG 2 is a plan view
of the sane;removed upward from the apparatus, and the particular

monofunctional member is then replaced, hence
facilitated maintenance. It is desired that

10 monofunctional members which require replacement less
frequently be integrally provided on a single blocklike
body as a fluid control member, and that monofunctional
members which are to be replaced frequently be used
singly as individual fluid control members. Both the

15 reduction in the number of components and ease of
maintenance can then be attained readily.

Preferably, at least one of the couplings which
causes one of the fluid control members to communicate
with the fluid control member adjacent thereto is a

20 blocklike coupling having a V-shaped communication
channel. The two adjacent fluid control members can
then be held in communication with each other by the
single coupling. This results in a further reduction in

the number of components.



20 FIG 3 is a side elevation show ng a second enbodi nent of fluid control

. apparatus according to the invention; and FIG 4 is a side elevation
showing a third enbodi ment of fluid control apparatus according to the 25
February 2002 5 invention. DESCRI PTION OF THE PREFERRED EMBODI MENTS

" Enbodi ments of the present invention wll be descri h reference
"to the dranwings. In the 5 foll owi ng description, 2Eﬂg$fuﬂgggbélde and t he

right hand side of FIG 1 will be referrgd to as Ieft and right,
“respectively. The front side of the plane of the drawing will be referred

to as front, andpibeatgplys!de 1886800nBSclethe HRUEIRgst AL Show a

fluid control apparatus 1 Irst e |nent 0 he iPhvention. The

apparatus 1, adap .yse in_sem conduct I nanufacturlng
equi prrent or® %%ggiééecggp%ﬁgeggﬁlﬁaggPFgﬁ conp%or]e% CARIH LSS de

on-of f-openin ssenbl provi Ieft of he controller 2, and
an outl et - S|%gt€hEP8fF¥8bgnFﬂa eWﬁW%ei 804 558 §P%ﬁﬁ§qliﬂﬂp§ﬁ She
controller 2. Provided on the Ieft side of.lower portion of the nmassfl ow
control l er 2t¥Q BlLPek{iket EARPERSPESCRUEELNG: 296 1Nt @achhi e hditber) 5 in
the formof a rectangul ar parallel epiped and formed with an inlet channel
5a whi ch hastarmopelr ABaPAdt AemBuPLEATIONf &b@rdLlt-he 19 déle FAvidfed on the
right side of the controller lower portion is a right extension bl ock
(second fl uid-sbapedl communication channels, the cross sectional

area of the channel is smaller than the area of the
opening thereof by an amount attributable to the
inclination of the channel, whereas the cross sectionél

10 area of the U-shaped channel can be the same as the
opening area thereof. The U-shaped channel can
therefore be given a greater diameter than the V-shaped
channel, consequently reducing the pressure loss
involved in the fluid control apparatus.

15 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation showing a first
embodiment of fluid control apparatus according to the
invention;

FIG. 2 is a plan view of the same;

20 FIG. 3 is a side elevation showing a second
embodiment of fluid control apparatus according to the
invention; and

FIG. 4 is a side elevation showing a third

embodiment of fluid control apparatus according to the



25 February 2002 6 nenber) 6 in the formof a rectangul ar parall el epi ped
.and formed with an outlet channel 6a which has an opening in the bottom
surface of the block. The extension blocks 5, 6 are fastened to the body of
the 5 controller 2 with screws driven in laterally. The inlet-side

" shut of f -openi ng assenbly 3 conprises third to sixth r&%gbﬂogontrol

" menbers 7, 8, 9, 10 arranged at an upper |evel, and |r§{ rmth five
rectangul ar parall el epi pedal couplings 1% 12, 13, 14, 10 15 arranged at a
“lower level. The third fluid control nenber 7, which is disposed at the

| eft end of tihereassesthly 3, conprises a first on off valve 17 integral with
a bl ocklike body 16 having an inlet channel 16a and an outl et channel 16b

whi ch extend 15 dOW“WﬁEébeﬁ@tdﬁ“dﬁfﬂﬁkt@%ﬁ@Eﬁﬁ@ﬁ?@Mﬁob@Mﬁﬂbﬁg t hese
channel s 16a, 16b into and out of conmmunication with each other. The fourth

fluid control ne od%.’mé'}'ﬂ!scrbé E‘i‘%‘%ﬁ?f{%@‘%dﬁ ] pens ?:_)fn gge | eft end of

the assenbly 3, conprises a generally 1n the formof a

rect angul ar ral l.el epi.ped. havi,ng a.to eft portion providing_a,slope and
havi ng an inl S g)ner?glboe?éjaw a"ﬁjdt%%r%fu Fée)?éech%%n ?e 1@ a&ﬁ?%ﬁ'ex?@nage
downward; a pressure regulator 19 nounted on the_ slope of .the body 18 and
25 February Z892°nidi% Rt Horthont ttﬁﬁﬁﬁwﬁtg?i%ﬂdbEPﬁeEthﬁé
channel s 18a, 18b for giving a regul ated pressure; and a_pressure sensor 20

nount ed on a At Sicla iFh BC ¢ e Wobl 1R tTpEr¥reE FRe2BolyfE82PEr neasuring

fluid pressure 5 through a channel communicating with the outl et channel
right, respectively. The front side of the plane of the

drawing will be referred to as front, and the rear side
thereof as rear.

10 FIGS. 1 and 2 show a fluid control apparatus 1 as a
first embodiment of the invention. The apparatus 1,
which is adapted for use in semiconductor manufacturing
equipment or the like comprises a massflow controller 2,
an inlet-side on-off-opening assembly 3 provided at the

15 1left of the controller 2, and an outlet-side shutoff-
opening assembly 4 disposed at the right of the
controller 2.

Provided on the left side of .lower portion of the
massflow controller 2 is a left extension block (first

20 fluid control member) 5 in the form of a rectangular
parallelepiped and formed with an inlet channel 5a which
has an opening in the bottom surface of the block.
Provided on the right side of the controller lower

portion is a right extension block (second fluid control



18b. The inlet channel 18a of the body 18 has a filter 21. The fifth fluid
.control nenber 9, which is the third conponent fromthe |eft end of the
assenbly 3, conprises 10 second and third on-off valves 23, 24 which are
integral with one bl ocklike body 22 in the formof a rectangul ar

~parallel epi ped. The body 22 has a downward first inl hann? 2a forned
inits left end, a rightward outl et channel 22b conﬁﬁi'%ﬁywx Oa?th t he

channel 22a through 15 the second on-offgval ve 23, and a downward second
“inlet channel 22c comunicating with the outlet channel 22b through the

third on-of fryabye)24. s hhendi ¥bhnf by @ %@tt%wgum?aﬂ&zlmlgfpéé the
fourth conponent fromthe |eft end of the assenbly 3, 20 conprises a

rectangul ar pasakLenehl RELR! 2ANRNREk OlRGkne N TRHIG Hhd Saformed Wi th a

conmmuni cati on channel 1 ving one .end comuni cating w he outl et
channel 22b of the fifth fluid control. nmenher 22 d the her end which is
BoSs68 5utteTh A, Boudiargt a1

open downwar 3PP +D8 b (& g2 84t 198 11, TWRi ch i s
di sposed at the |eft eg ok the inlet-side shutoff-openiqg assenbly 3, has
an L-shaped SP5EREAATC gﬁﬁ Bcari Bn3CRadASTeES Frerfdt? RATRT Ehid
comuni cating with the inlet channel 16a of 5 the third fluid contro
nenber body ZBNtEAYLER B- YAXPe§TIEWSs Srdd e dAmbfite&R3 Y channel 11b opened
rightward and comunicating with the outlet channel 16b of the body 16.
Provi ded on the Tee¢tiglgs-stdenhshfitpsif-opgpingg assamdly 3 reamprisas pi pe
joint 25 conmunicating 10 with the upstream conmuni cati on channel 1la. The
second coupl thgrd2towkaiighhi fodirsfdsded aentirelseeomedrdfs o tthe 9,10 end of
the assenbly 3, has an L
arranged at an upper level, and first to fifth five
rectangular parallelepipedal couplings 11, 12, 13, 14,
10 15 arranged at a lower level.
The third fluid control member 7, which is disposed
at the left end of the assembly 3, comprises a first on-
off valve 17 integral with a blocklike body 16 having an
inlet channel 16a and an ocutlet channel 16b which extend
15 downward, the valve 17 being operable to bring these
channels l6a, 16b into and out of communication with
each other.
The fourth fluid control member 8, which is the
second component from the left end of the assembly 3,
20 comprises a blocklike body 18 generally in the form of a
rectangular parallelepiped, having a top left portion
providing a slope and having an inlet channel 18a and an

outlet channel 18b which extend downward; a pressure

regulator 19 mounted on the slope of the body 18 and



shaped upstream conmuni cati on channel 12a for holding the outlet channel
-11b of the first coupling 11 in 15 comunication with the inlet channel 18a
of the fourth fluid control nmenber body 18, and an L-shaped downstream
communi cati on channel 12b having one end conmuni cating with the outl et
~channel 18b of the body 18 and the other end opened 5$gh§%@h82) O The third
coupling 13, which is disposed as the third fromthe Fyrig ol t he
assenbly 3, has an L shaped conmuni cati on channel 13a for holding the
‘outl et channel 12b of the second coupling 12 in comunication with the
first inlet disposled22ax ef pdyeifdrd tdf fdamntini &bt Feebrhustwe002n& contro
menber body 22. The fourth coupling 14, which is the fourth fromthe |eft
end of the aspemblels3l8as flaEbMIdivimEameycedtan shessete 14anhayi ng
one end communicating 5 with the second inlet channel 22c of the fifth

fluid controh b Rehscd? ANhdditdd Ml £NELOPPSH: ISR Y8BT €he Desposed on

the rear side of the fourth coupling 14 is a second inlet pipe joint (not
shown) comuRi_Gat i Wi e ) i f4 h i 5, which
SIOM CPTTRTREY b cole) chidd R fiogige‘“#y”%%f R V- shaped
comuni cat.i on, channel_ 15a havi ng _one .end .comuni.cat,i n ifh the outlet of
comuni cafi oﬁhgﬁélﬁﬁ‘ela fg‘é:'mé’fe\ﬂt he méquﬂlhcafdﬁ e "%:lo%rf ?torfe %é%lte?t 1@3?1%4 he

ot her end 15 nmunj cat.i with the inlet channel 5a of |eft extension

bl ook 5 of L AEE e SrEOd TG AL 1o b i e b oviet | ShT

shut of f - openi ng assenbly 4 conprises a seventh fluid control nenber 26

di sposed at gﬁ'upper | evel , and sixth and seventh

The fifth fluid control member 9, which is the third
component from the left end of the assembly 3, compriées

10 second and third on-off valves 23, 24 which are integral
with one blocklike body 22 in the form of a rectangular
parallelepiped. The body 22 has a downward first inlet
channel 22a formed in its left end, a rightward outlet
channel 22b communicating with the channel 22a through

15 +the second on-off valve 23, and a downward second inlet
channel 22¢ communicating with the outlet channel 22b
through the third on-off valve 24.

The sixth fluid control member 10, which is the
fourth component from the left end of the assembly 3,

20 comprises a rectangular parallelepipedal channel block.
The member 10 is formed with a communication channel 10a
having one end communicating with the outlet channel 22b
of the fifth fluid control member 22 and the other end

which is open downward.



20 rectangul ar parall el epi pedal couplings 27, 28 which are arranged at a

. lower level. The seventh fluid control nenber 26 conprises a fourth on-off
valve 30 integral with a bl ocklike body 29 having an inlet channel 29a and
an outl et channel 29b which extend downward, the valve 25 February 2002
~10 30 being operable to bring these channels 29a, 29k i ut of

" communi cation with each other. The sixth coupling 27£%F§%§%@360 the left
side of the assenbly 4 is forned with a 8/-shaped comuni cati on channel 27a
‘5 having one end communicating with the outlet channel 6a of right

ext ensi on bl ock BThaffinet naeepl ongcbht rehieh 2saddspsedt: ladr thed left
comuni cating with the inlet channel 29a of the seventh fluid control
menber body €91 dhetsevienlatesupéi agul8fdi-spesédgatstsemblivgl®, drabs afnt he 10
assenbly 4 is formed with a communi cation channel 28a having one end

comuni cat i Ny-shiped hepoutbain ebanaalici8hoal chhenkady 129 csahddhe ot her end
opened rearward. Di sposed on the rear side of the seventh coupling 28 is an

outlet pipe joFAlatdoinghe¥ihusoBEYRhGaliRE Whih 1hhetlehahainel1 283 The
bottom surfaces of the fluid control nenbers 5, 6, 7, 8, 9, 10, 26 are all

flush with r u he ccouplij ngs 1 13, 14,
15 are also aﬂgﬁﬁﬁhf%%ggaﬁgﬁﬁg?ﬁ &%gggguggﬁg §611%Bf2ggﬁéd¥35&%fl 15,

07 G sl Sl gitou b i i s 1)
217, 28 Wih seters, 32 (1omabover, BL{Leron ) s, ahe il LGRS N i he
body 16. Provided on the left side of the first

coupling 11 is a first inlet pipe joint 25 communicating

10 with the upstream communication channel lla.

The second coupling 12, which is disposed as the

second from the left end of the assembly 3, has an L-
shaped upstream communication channel 12a for holding
the outlet channel 11b of the first coupling 11 in

15 communication with the inlet channel 18a of the fourth
fluid control member body 18, and an L-shaped downstream
communication channel 12b having one end communicating
with the outlet channel 18b of the body 18 and the other
end opened rightward.

20 The third coupling 13, which is disposed as the
third from the left end of the assembly 3, has an L-
shaped communication channel i3a for holding the outlet

channel 12b of the second coupling 12 in communication

with the first inlet channel 22a of the fifth fluid



25 February 2002 11 control apparatus 1 respectively through the first
-inlet pipe joint 25 of the first coupling 11 and the second inlet pipe
joint of the fourth coupling 14. These fluids as suitably changed over from
one to the other 5 are passed through the controller 2 and discharged from

~the outlet pipe joint of the seventh coupling 28. W e fluid control
apparatus 1, the nmassflow controller 2 can be taken %ﬂfgﬁhﬁﬁﬁéyq}long wth

the left and right extension blocks 5 69 The third to seventh 10 fluid
‘control nenbers 7, 8, 9, 10, 26 can al so be renoved upward individually.
For exanpl e, cbhtichar ecabesepodyne@ed to replace the pressure regul ator 19,
the fourth fluid control nmenber 8 is renoved in its entirety, followed by

the replacenment ohet Foureaubau@liby 1%, aMidhed asid tiG 4R MPESm Schs
entirely reinstalled in the original position. Further when a need arises

to repl ace omngfeﬁgeo§nggdagggm%h#r% O'Aﬁgﬁfﬁﬂd”*& .3 24 included in the
9 3,

fifth fluid control nmenber 9, the entire fifth menber 1S renoved,

foll onwed by the repl n nd t.he r t] | ft e o
entirely rei ns gf‘lﬁelggi%ﬁ'gg’otscﬁa%g\r?i iq'sae%a‘%%‘lq sdr{r}erqo%/x}(;decpré%%%% J()‘i‘lgt he
portions af cQ nication between the fl ui ontraol. e r.s 6. 7, 8, 9,
10, 26, tRe H&Eﬁl&:ﬁ‘? §PC 6‘%17&\@\&8% ic&?%%v\g 't etcrbeljp{l?ﬁaé ‘%1‘,‘1‘12, 13, 14,
15 25 February 2002 12 and the portions of conmuni cation between the
fluid controFOREkRdr Begibeg bpdyg 229 and; they %IRRT ARFTSYs 11, 12, 13,
14, 15. The fluid control apparatus 1 according to the first enbodi nent has
the seal 33 #Pagvwaaeh oPifposschroide MARY rfigle Qe VTR - si de

shut of f - openi ng
coupling 14 is a second inlet pipe joint (not shown)

communicating with the channel 1l4a.

10 The fifth coupling 15, which is the fifth from the
left end of the assembly 3, is formed with a V-shaped
communication channel 15a having one end communicating
with the outlet of communication channel 10a of the
sixth fluid control member 10 and the other end

15 communicating with the inlet channel 5a of left
extension block 5 of the massflow controller 2.

The outlet~side or downstream shutoff-opening
assembly 4 comprises a seventh fluid control member 26
disposed at an upper level, and sixth and seventh

20 rectangular parallelepipedal couplings 27, 28 which are
arranged at a lower level. The seventh fluid control
member 26 comprises a fourth on-off valve 30 integral
with a blocklike body 29 having an inlet channel 29a and

an outlet channel 29b which extend downward, the valve



assenblies 3, 4 of the above enbodinment are not limtative. It is possible,
. for exanple, to renove the fourth fluid control nenber 8 fromthe

inlet-side 10 assenbly 3, to add the sanme nenber as the fifth fluid control
menber 9 of the assenbly 3 to the outlet-side assenbly 4, or to provide the

" sane nenber in place of the seventh fluid control rreé%) pressure
“regulator 19 and the pressure sensor 20 are fixed to ﬁgxﬁgygﬁggkli.ke body

18 of the fourth tluid control nenber 8 iy wel ding or screwthread
“engagenent. FIG 3 shows another fluid control apparatus as a second

embodi ment 0Bt beingyeprableltR 1RGeR i deingisf 298, oM Aol i rst
inthat the first, 20 second and third couplings 11, 12, 13 of the first

enbodi ment i e c j 4 : el epy, pe oupl i ng
(eighth couplgpﬁg)gh%ls(%w%ﬁﬁru?fle@gﬁgfﬁ)ﬂ?ﬁg%%m%%i he@%iggﬁ?ktgoupl ing 41

is formed w .upstr @@qﬂ ti.an %Qﬁp | .41 I n Ee ruary
2002 13 one éﬁb‘?’géﬁﬁuﬁﬁﬁﬁsﬁ% W r?qfr#eho‘? n]1 et c Jadn%e(?fl aéo S?ﬁég% i?d fluid
control nenber %od %6 a ghth OHgﬁ{ nd opened | eftward, a first V-shaped
Communi cat | ok ScHIANER. #16 hay e EIRE b (P EBHR E50T P WAL t R6Sout | et
channel 5 _16b of the body 16 and the other end conmunicating with the inlet
channel 18a BRVERE &G ER% ISAMPUWYMREHINGettdr HRiyPusletinghanaedohd
V-shaped communi cation channel 4lc having one end communicating with the
outl et channef réghdi epiensspp 18 aakl & taf diheermasef tovme@ntaeL hgTwet h t he
10 first inlet channel 22a of the fifth fluid control nenber body 22.
Provi ded on &héd ltdkt odihee @nd lkemmughida ttiouplwith 4dhe sinhetfchshnehl et pi pe
joint 25 conmuni cating with the upstream comuni cati on channel 4la. To give
a suitabl e dRoaebdr the tdesrecianrfliuidil lecrbcndii alemisee| oodat 29. | NnThae
|l eft-to-right direction, the .
seventh coupling 28 disposed at the right end of the
10 assembly 4 is formed with a communication channel 28a
having one end communicating with the outlet channel 29b
of the body 29 and the other end opened rearward.
Disposed on the rear side of the seventh coupling 28 is
an outlet pipe joint (not shown) communicating with the
15 channel 28a.
The bottom surfaces of the fluid control members 5,
6, 7, 8, 9, 10, 26 are all flush with one another. The
upper surfaces of the couplings 11, 12, 13, 14, 15 are
also flush with one another. The couplings 11, 12, 13,
20 14, 15, 27, 28 are fixed to a base plate 31. The fluid
control members 5, 6, 7, 8, 9, 10, 26 are fixed to at
least one of the couplings 11, 12, 13, 14, 15, 27, 28

with screws 32 from above.

Different fluids are introduced into the fluid



ei ghth coupling 41 has a greater height than the first, second and third

. couplings 11, 12, 13 of the first enbodi nent, and the channel 41b has a
greater depth than the second V-shaped comruni cati on channel 4l1lc. In 20
conformty with this feature, the fourth, fifth, sixth and seventh

" couplings 14, 15, 27, 28 are given the sane height ' coupling
" 41, with their comruni cation channels 14a, 15a) 27a?23§g§u§k%p%?ng
unaltered in depth. The second enbodi nent has the sane 25 February 2002
14 construction as the first with the e}&eption of the above features, and
li ke parts are desjignated by |ike reference nunerals or symbols and w ||
not be descr$PREFPEpRBEPRERYUSS5LTRESREEGAYCEHLSOTREAD thes NSy HTHEE t he
first by two in the nunber of seals 33 and by two also in the nunber of
coupl i ngs. PPERe4ighats2anefhshef EGratc6AuPSingppar ands the seadand

enbodi nent of the invention. The third enbodinment 10 differs fromthe first
in that the fnieh phpesjeinhtcofipthagéotsth2¢oapliihg fldr.st Tevasedi ment, i.e.
the couplings 15, 27 having the respective V-shaped conmuni cati on channel s
15a, 27a, arflubpsasedsutspbiyi vhhyghy cowpl frgs Ohentth aheé tcegHdr
couplings) 15 51, 54 each conprising two rectangul ar parall el epi pedal
conponents aagle hgyssed athrslignedneogpHireal ken2chaanak scWalriydefmigance to
the drawi ng, the ninth coupling 51 conprises a first conponent 52 and a
second conpopratoeBlefhgibbr $biaeNMBENEAL 32vhathoEREg1WnEh 230 L-shaped 20
upstream conmuni cati on channel 52a having one end comunicating with the

outl et of communceti pRe ChARNG! cdRer8f hBBash¥bl 1! Ukdeopatigh gyptber body

controller 2 can be taken out upward along with the left
and right extension blocks 5, 6. The third to seventg

10 fluid control members 7, 8, 9, 10, 26 can also be
removed upward individually. For example, if there
arises a need to replace the pressure regulator 19, the
fourth fluid control member 8 is removed in its
entirety, followed by the replacement of the regulator

15 19, and the resulting member 8 is entirely reinstalled
in the original position. Further when a need arises to
replace one of the second and third on-off valves 23, 24
included in the fifth fluid control member 9, the entire
fifth member 9 is removed, followed by the replacement,

20 and the resulting fifth member 9 is entirely reinstalled
in position. A seal 33 is provided in each of the
portions of communication between the fluid control
members 5, 6, 7, 8, 9, 10, 26, the portions of

communication between the couplings 11, 12, 13, 14, 15



ot her end opened rightward. The second conponent 53 is fornmed with an

~ L-shaped downstream conmuni cati on channel 25 February 2002 15 53a havi ng
one end conmmuni cating with the upstream comuni cation channel 52a of the

first conponent 52 and the other end comunicating with the inlet channel

- 5a of left extension block 5 of the massflow control : first and

"~ second conponents 52, 53 are fitted to each other VM%#¥35%532F6®§ i nt er posed

t her ebet ween so as to cause the upstream.channel 52a to communicate with

- the downstream channel 53a, whereby a U;Qhaped comuni cati on channel 5la is
formed in the nipth 10 upling 51 for holding the channel 10a of the sixth

f1uid contro?nﬁnﬁ%%rpﬁﬁggogﬁ Pg COMMHRLEREEOR Rt esRe She dtltithnnel 5a of

| eft extension block 5 of the massflow controller 2. Simlarly, the tenth

coupl i ng 54 THAPFPLeBeBPerEsP. cBnpdnefit 85 aRd #6s80Ghd N FRBIHRINNIS 56.
The first conponent 55 is formed with an L-shaped upstream conmmruni cati on
channel 55a hbwi hd. ohé. ehfl, cofmuniTbat Eagivi conthe lo@pparadthnnlel 6a of

ri ght extension block 6 of the nmassflow controller 2 and the other end
opened ri ghtaacdrdihe tsecthd EomptnemboBémes t2@asorgned sealh IFh 4+ shaped
downstream conmmuni cati on channel 56a having one end comunicating wth the
upst r eam sona@ach cati 0B Ttbaabebns5a of the first conponent 55 and the other
end comruni cating with the inlet channel 29a of the seventh fluid control

nmenber body 29. The {h1st-sidé ERBryatye20823d6 sandosecopdngeigponent s 55,
56 are fitted to each ot her
assemblies 3, 4 of the above embodiment are not
limitative. It is possible, for example, to remove the
fourth fluid control member 8 from the inlet-side |

10 assembly 3, to add the same member as the fifth fluid
control member 9 of the assembly 3 to the outlet-side
assembly 4, or to provide the same member in place of
the seventh fluid control member 26. The pressure
regulator 19 and the pressure sensor 20 are fixed to the

15 blocklike body 18 of the fourth fluid control member 8
by welding or screw-thread engagement.

FIG. 3 shows another fluid control apparatus as a
second embodiment of the invention. The second
embodiment differs from the first in that the first,

20 second and third couplings 11, 12, 13 of the first
embodiment is replaced by a single rectangular
parallelepipedal coupling (eighth coupling) 41. With
reference to the drawing, the eighth coupling 41 is

formed with an upstream communication channel 4la having



with a seal 33 interposed therebetween so as to cause the upstream channel
.55a to communi cate with the downstream channel 56a, whereby a U shaped
comuni cation 5 channel 54a is forned in the tenth coupling 54 for hol ding
the outl et channel 6a of right extension block 6 of the nmassflow controller
.2 in comunication with the inlet channel 29a of the id contro
“menber body 29. Wth the exception of the above feata$§¥8@%5/%%ﬁ%hird
enbodi ment has the sane construction as]Epe first, and like parts are

‘desi gnated by like reference nunerals or synbols and will not be descri bed

repeat edl y. 5 br 17 i,s. cl.ai LS 1. | ui ont r ol
appar at us co%‘r%i ggﬁgcéﬂ%%ﬁr%%%%tlé go;m'?clth uit}ec&%[l;%d érpea r%aerlspiagr&rl anged &t an
upper |evel d lLur.al ity of .couplin r ed at_.a lower level, at 5

| east one of %P‘Fié%f E&iud%cﬁr#‘rtﬁomg ?&%’r ﬂsrﬁg@“g DurRrrey %‘Pg

nonof uncti onal nenbers integral%y provi ded on a bl ocklike body, the

bl ockl i ke bo@PeBERndeATHREEd &n T T ¥sShARE DA BT F PysCRIRL t 0 be
renovabl e upward. 10 2. A fluid control apparatus according to claim1l
wherein at | é&bt hgNangf oNge edGU FIOMIYS LW tdind aliseds e wftiele ¢hanrekont r ol
menbers to conmunicate with the fluid control nenber adjacent thereto is a
bl ockl i keScoupbi g Hae bgdy \-bslkagedheomhhsx anidreaimnmieta ting wivhf| ui d
control apparatus according to claim1 wherein at |east one of the

coupl i ngs whithk dadses chaenell tta fdfuitthec @duraih NEhiet scdrotcelmmenisad e Wit h
the fluid control nenber adjacent thereto conprises two bl ocklike

conponent s bubliyNg83gaindsta eRGdNAE NelsHapdD dBmliral dd simpesh&onauns cat i on
channel .
having one end communicating with the outlet channel 18b
of the body 18 and the other end communicating with the
10 first inlet channel 22a of the fifth fluid control
member body 22. Provided on the left side of the eighth
coupling 41 is the first inlet pipe joint 25
communicating with the upstream communication channel
4la. To give a suitable diameter to the channel 41b
15 which is elongated in the left-to-right direction, the
eighth coupling 41 has a greater height than the first,
second and third couplings 11, 12, 13 of the first
embodiment, and the channel 41b has a greater depth than
the second V-shaped communication channel 4lc. In
20 conformity with this feature, the fourth, fifth, sixth
and seventh couplings 14, 15, 27, 28 are given the same
height as the eighth coupling 41, with their
communication channels l4a, 1l5a, 27a, 28a remaining

unaltered in depth. The second embodiment has the same



4. A fluid control apparatus according to claim1 wherein the plurality of

. monof unctional menbers are all on-off valves. 5. A fluid control apparatus
according to claim1l 25 February 2002 18 wherein the plurality of

nonof uncti onal nmenbers are a pressure regul ator and a pressure sensor.
TLA(T. Au. A&(y. ALY. AL AL. A. A9y. Asy. Asy. A9(y. A9y. As2. Al . £§

AL Ay51l ef Kz{ L% wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] f@g¥3gfggfca]ca]ca]ca

_] ca] ca] ca] ca] ca] ca] ca] ca] ca] cTa] ca] ca] cg] gTa] cal] ca!l %&, e! | npDj2a 5 = > e

}xsni 421 caealealcaleal ol ket Ale Al o) cale ael:ge}&@i&@]&@lsﬁécal ca] ca] ca
] ca] ca] ca] caJ ca ca] ca
oot o) cobsaleslaboaten slenlon lsp) e st ool ool oo
reference numerals or symbols and will not be described
repeatedly.
5 The second embodiment is smaller than the first by
two in the number of seals 33 and by two also in the
number of couplings.
FIG. 4 shows another fluid control apparatus as a
third embodiment of the invention. The third embodimént
10 differs from the first in that thé fifth and sixth
couplings 15, 27 of the first embodiment, i.e., the
couplings 15, 27 having the respective V-shaped
communication channels 15a, 27a, are replaced
respectively by couplings (ninth and tenth couplings)
15 51, 54 each comprising two rectangular parallelepipedal
components and having a U-shaped communication channel.
With reference to the drawing, the ninth coupling 51
comprises a first component 52 and a second component
53. The first component 52 is formed with an L-shaped
20 wupstream communication channel 52a having one end
communicating with the outlet of communication channel
10a of the sixth fluid control member body 10 and the

other end opened rightward. The second component 53 1is

formed with an L-shaped downstream communication channel
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plurality of monofunctional members integrally provided
on a blocklike body, the blocklike body being mounted on
at least one of the couplings so as to be removable
upward.

10 2. A fluid control apparatus according to claim 1
wherein at least one of the couplings which causes one
of the fluid control members to communicate with the
fluid control member adjacent thereto is a blocklike
coupling having a V-shaped communication channel.

15 3. A fluid control apparatus according to claim 1
wherein at least one of the couplings which causes one
of the fluid control members to communicate with the
fluid control member adjacent thereto comprises two
blocklike components butting against each other to form

20 a U-shaped communication channel.

4. A fluid control apparatus according to claim 1
wherein the'plurality of monofunctional members are all
on-off valves.

5. A fluid control apparatus according to claim 1



LCLt LLLMRMJOEbC 10z10%&' () - 10%&' ()-910%& ()-109%& () -

S109&' () -' 1098 () - RMMMMVBNANeNf NgNdYNC 10z 10 10 10y

'109&' () - 1098 ()-LF! 109 ()- 109 ()- & 10%&' ()- gNxN{ NNNN2OdEYNC 10z

109%& ()-1 GLOY&' ()- S109%&' ()-L 10%& ()- Y10%&' ()- 10%& ()-20h000 PPJPAEYNC

710z T @10%& ()-10%& ()-109%&' ()-109%&' ()- GLO%& () - 1098, L-JPP EYNC 10z
(109%&' ()-Sy& 10%&' ()- $10%& ()-F'y10% ()- @ %26 FeBhaly 2032

109&' () - &10%& () - QQQ* RORRRIEYNC 10z

5310%& ()-310%& ()-010%& ()-.F109%& ()-, 109%& ()-*10%& ()- RRRRRRSSGShC

10z9' 10% & (ynE+Q¥h&thy- ¥51Q°f3a§$'i(t§f o %0 m&Q e 2 U 1) MERHLAES (3350 SRRSSGShC

10z9' 10% & () - F10% & ()-y10% & ()- 10 10 10 910%&' ()-f-10% & ()- Nornal"

"Headi ng 13] ¢ .o i P dizn e j 43]c" "Heading 53]c"

"Headi ng 63] §WE$E§g%i %%g@%%pr" H@?aﬁ%%zﬂfi*m E‘%Z%‘%S 93] c" A "Defaul t

Par agraph Font\ z %/ 49>CHf KOgQPTVXZ\ 2" bdf hj | nprt v%

%-07=@JPqS<=>? @\BCDEFGHI JKf , \ a qZ~z&X>! "#$9& () +d, -. Ot 1235567809. ;

T <=>?2AABDTEFGHIRK

LRMgN2 QJ PQRGSqQSLIMNOPQRSTUVWKYZ[ \ | " abcdef ghi j kl mopgr st uvwxyz{| } ~6Ti nes

New RomanAri al Courier New'h Root EntryWrdDocunent R)

" #$9&' () *+,-./0123456789: ;

<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~




