AERI AL Pl PE ARRANGEMENT AND METHOD OF AERI ALLY ARRANG NG PIPES 5
BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The invention relates to
an aerial pipe arrangenent, and a nethod of aerially arranging pipes. 10
DESCRI PTI ON OF THE RELATED ART Water pipes and gas pipes are generally

buri ed bel ow roads. Those pi pes have been conventionally buried at a depth
of about 12 neters. Recently, they are buried at a depth of about 6

neters. However, it is often i 035|ble to bur wat er and/or gas pipes in
15 certain areas. For instancé BI BT, 2 Dury water and/or gas
pipes belowa river, in an area in mhlcg:ﬁ.lot of pipes have been al ready
buried, and hence, there is no suffici space to newy bury pipes, below

a heavy traffic road, bRiPMED G AL ARR prbpgWhich it is
difficult to renove and ?6E6V€F_7ﬁﬁﬂﬁ?ﬁ???ﬁ%}%g¥§ggqi—g§LJapanese Pat ent
Application Publication No. 63-246585 has suggested a systemof aerially
arrangi ng pipe |nclud|no -oles spaced away from each other, a wre

t ensi oned® beBire dNILOESTHE ANVRINEION wi res hangi ng fromthe wire for
supporting pipe (=T . re. Japanese Patent Application
Publ i cati on No. i%gigﬁquq‘ g@@@ﬁna 25 palr of steel pipes connect abl e
to each other. JapangsenRatisnt [ i on - 52594 has

1 eﬁ@@é E&Q{l a%ﬁaf) aﬁ*@%n%m% ,S%n 81 me ogeog

suggested a sw ngabl e arn1for connecting a nnec

pi pe. The ccremahlxtaroangidg pipes.above-1i st ed three Publ i cati ons woul d provi de
an aerial pipe arrangenent which nmakes it possible to arrange pipes, for

i nstance, 1 above a river or above a railroad.

10 DESCRIPTION OF THE RELATED ART

Water pipes and gas pipes are generally buried below roads.
Those pipes have been conventionally buried at a depth of about 12
- meters. Recently, they are buried at a depth of about 6 meters.
However, it is often impossible to bury water and/or gas pipes in
15  certain areas. For instance, it is impossible to bury water and/or gas pipes
below a river, in an area in which a lot of pipes have been already buried, and
hence, there is no sufficient space to newly bury pipes, below a heavy traffic road,
below a railroad, or in an area in which it is difficult to remove and recover
concrete and asphalt.
20 Japanese Patent Application Publication No. 63-246585 has suggested
a system of aerially arranging pipes, including poles spaced away from each other,
a wire tensioned between the poles, and support wires hanging from the wire for
-supporting pipes arranged below the wire.
Japanese Patent Application Publication No. 63-5010 has suggested a
25 ' pair of steel pipes connectable to each other.
Japanese Patent Application Publication No. 61-52594 has suggested a
swingable arm for connecting a connection hose to a fixed pipe.
The combination of the above-listed three Publications would provide

~an aerial pipe arrangement which makes it possible to arrange pipes, for instance,




However, the pair of steel pipes suggested in Japanese Patent Application
Publ i cati on No. 63-5010 has problens that the steel pipes can be connected
to each other, but it is inpossible to avoid the steel pipes fromb5
separating fromeach other, and that one of the steel pipes is not bendable
and extendable relative to the other. Accordingly, the aerial pipe
arrangenent conprised of the conbination of the above-listed three
Publications .is acconpanied with a problem of poor resistance to
vibration, f#OVeRsiEICE abeyeiaaailtspdear t hquake. 10 SUMMARY OF THE | NVENTI ON

In view of the abov -Owenti o] edégroblfemi the prior art, it is an_object
of the present inventton t o{}ﬁr gt apfegleMiBgs Supgesied dngdapareseobate@sdi ng

fluid to a ApplicatibsCrRIMEL ke gH i.er thr h ipe, and,a
met hod of aeril)%ll 'y 15 ar %gﬁg{l%gag?gbg@(?grgy%g&}%ﬁlﬁ %ﬁg#ge tsgeeg Iﬁ‘i"fﬁ G BEei ver
froma flui ccopupgbd e, et btiof, bubiichis P81k IMvoREItEL ARG bieVithhAt i on.
In one aspect of the present invention, there is provided an aerial pipe

ar r angeneht eBRratiedirag ¢achi dhew andfthat dne of thes steef pipes ds hbubehdubdphh@r
‘through a pj pncl udin wi r.e tensi oned between a first support and a
second suppoer}(?e%daalbgeorex f‘f%‘iﬂ/%?ﬂﬂ’t?—l"f eedi ng pi pe extending between the first
and second support sac8Rfna {lﬁn&g f ing . the fluid-feedi j.pe to
hang fromthe wre, (\:/\herlelleﬁ”t e HIS?IECF%%%IE er%&ﬁ’lc Ienplrésegé) IF? %Oé@%BFE&
plurality ofoffthaddoeedistedpilpes Ratrbliendls BSLHANSANNEE § Itoﬁle%‘%fjﬂgf' her,
a-second fundanental pipe connected to a first fundanental pipe can extend
and cont r acteB%Pare (o vheatiost fordhstanoe caosadiey ddrtlsqusks. f undanment al  pi pe, and

can further bend obliquely relative to the first fundanmental pipe, the
first fundamental pipe is formed at one end thereof with an

i ncreased- r SENIKIATEY UEOFHEWTGEQN”CF%SEO' inner radius, and a flange

formed conti nuous to e I ncreased-radi us portion, the second fundanent al
pih pe | snL or rzred wi th vadw o éisd alve- el BObleRCR! 8% HE0LE, it Lo apseend of
t € Seco qf the present invention to provide an aerial pipe arrangement for feeding fluid to
a fluid-receiver from a fluid-supplier through a pipe, and a method of aerially
15  arranging pipes for feeding fluid to a fluid-receiver from a fluid-supplier, both of
which provide high resistance to vibration. |
In one aspect of the present invention, there is provided an aerial pipe
arrangement for feeding fluid to a fluid-receiver from a fluid-supplier through a
pipe, including a wire tensioned between a first support and a second support, a
20 hollow fluid-feeding pipe extending between the first and second supports, and a
hanger for allowing the fluid-feeding pipe to hang from the wire, wherein the
fluid-feeding pipe is comprised of a plurality of fundamental pipes capable of
‘being connected to one another, a second fundamental pipe connected to a first
fundamental pipe can extend and contract axially thereof relative to the first
- 256 fundamental pipe, and can further bend obliquely relative to the first
fundamental pipe, the first fundamental pipe is formed at one end thereof with
an increased-radius portion having an increased inner radius, and a flange
formed continuous to the increased-radius portion, the second fundamental pipe

is formed with at least one projection located remote from an end of the second




fundanental pipe, the first and second fundanental pipes are connected to
each other through a novable flange, the novable flange has an inner
dianeter to fit around the second fundanental pipe, the novable flange is
formed at an inner edge thereof with a cut-out through which the

proj ection can pass, and when the 5 first and second fundanental pipes are
connected to each other through the novable flange, the novable flange is

connect ed toftlae flg{i%e of ht Fl.e fi rdst fundanment al _ pi pe such that the
proj ecti on ang tHELENERuLttNE st id pecond fwpdrmpentalypings axe poruteqtad, tojqach

anot her asp [ ' a . pethod, pf.aerial ly arrangin 10 pi pes
for feedi ngqﬂl?ﬁ %H}tg %@% aﬁq E‘?ag)\{% gggg?}éggﬁ%’ ﬁ\b% Hangedias Bhver Tb%i‘rﬁ%leﬁcﬁ? ﬁg

tensi oni ng arvinié thesuRad fnthishta YRR Tthe 3Gk B1S BGORNiSHPRRE tat ANFLARNTI NG
a hollow fluid-feeding pipe extending between the first and secon
supports, fregge theneofuivrth, a owtensithraugh whichdhé @edectibrpiapepdss, Sodrpihics @He Of a
pl urali t% off f undanent pi pes capabl e of being connected to one anot her,

: I

B second °15 i dafesreard frpdamentab piras eve gornectad fumrdchretheal thyppgh dhe
‘extend and GQRLELAC [ Y, eof relative to the first fundapental
pi pe, and can furttr%rngg’en %_‘Fal%(i:]eye B 2t qPECted f(héil‘?i Ayeey Bﬂ&g\gretlﬁtsél
pipe, the f ifusdarhedRpRA! AlchRhRe the prd Q4 BRChAH HRNGERA £GP oAl
i ncreased-radius portion having an increased 1nner radi us, and ange
f ormed cont "Atoerchtasheihe i ncreased-radi us portion, the 20 second
fundanent al pi pe isI formed with at |east one qlEroj ection located renote
froman end of the 8¢ ¢ gaRRsheihess 1pipsevideha ficthad afdexjadprmaranging
f undaneggal ;. RLP . ted tq,. each other through.a noyable flange,
t he novabl ep%‘plgangjz ﬁ{?gggggnrmﬁﬁng)r ad;ha TEIYS fiom frgﬂﬁé'*ﬁgh%c’&ﬁ{i‘dlng
f undament al tqisfRuing BewiFe\bRBEen & IAB9Suicorf QhHED ' r her eof
with a cut-out thrpu&h whi ch the 25 prﬂorjﬁ)gcti on %%%ngggiél?&g’n%ﬁgﬁgﬁé@ﬁeafi rst
and second hekrafeid-tdedpigpipeantendinnbelsteed the fRacanatdemd Qipea, b
novabl e fl apge, the vaple flange is connected to the flange of the first
f undanent al “Pi pE ST TRE HRe Hytbfesdingomipmais chmptised ooft sardurdityi of
e Vb BRARIORIS ARSI BRAoRREALT 6 Bhe! BRofleR S Setand "

15 fundamental pipe connected to a first fundamental pipe can extend and contract

axially thereof relative to the first fundamental pipe, and can further bend
obliquely relative to the first fundamental pipe, the first fundamental pipe is
formed at one end thereof with an increased-radius poftion having an increased
inner radius, and a flange formed continuous to the increased-radius portion, the
- 20 second fundamental pipe is formed with at least one projection located remote
from an end of the second fundamental pipe, the first and second fundamental
pipes are connected to each other through a movable flange, the movable flange
has an inner diameter to fit around the second fundamental pipe, the movable
flange is formed at an inner edge thereof with a cut-out through which the
25 projection can pass, and when the first and second fundamental pipes are
connected to each other through the movable flange, the movable flange is
connected to the flange of the first fundamental pipe such that the projection and

the cut-out are not in alignment with each other.

The advantages obtained by the aforementioned present invention will




3 be described hereinbelow. First, it is possible to make it unnecessary to
conduct asphalt cutting and construction works for arrangi ng pipes, by
constructing the aerial pipe arrangenent in accordance with the present

i nvention above asphalt roads. In 5 other words, it is possible to m nimze
excavation of roads. Thus, industrial waste such as surplus soil, waste
asphalt and smashed rocks can be reduced to 1/5 to 1/10 in volune relative
to conventiqnal constructions. Furthernore, it is possible to avoid
excavation of® 96s5k8eq Rexeinhedaini ng  street, heavy-traffic roads or narrow
roads, avoi ding inc?ﬂn\é n;fence f1 10 i.nhabi tants. Second, it would be
possible to use a fluid- éseﬁ?gﬁg) S dake it pngcessriyeto ndhek ashalt cuthingt  and
second supplardPebssr i ik d: i t | ai n | ater, are
surely fixed. Thul?f?c fdﬁ%wggp fléslt h%i %@agg}“%g%éﬁgi conSGrctnd the A PP
present i nvewtrangencant ineancbordantcywithethe prschitiihfentMICLIRAS dshbhiRSoABLESSAr Y
in conventional construction for tenporarily arranging water/gas pipes to
twice coRdudtheoiitEds iibrs gostRiestol minimpizp excimtmactf oidder Thud, hiedgsteisid,

t he aerial %a%‘?:e arLan errer]t i n,accor danﬁe with the present invention nmakes
it possibl e 60T SaGE & FHEPIHE itk W e GShRRK Andgsmasbed Tosirecan b redsiceddo 20
Furt her mor e,1/3 fo 128 iR RSRIMERIHiARE 852Nt ionT) EGRGRAYSNt 1 onal  constructi on
to excavate roads to look for existing pirpesin order-to connect gas/ wat er.
meters of each housButtherniteeitiis poRghlei tBewoidBLAVRLIBE f 28:K1s1i8P Rhafih¥
arranged. In contrast, as nentioned in the fourth enbodi nent of the present
25 i nvent i oftt&Rtp| dieawrtradfier roads \woulmdirbev nooddsngevoidape sinaryehienzendact
such e Bavﬁﬂaril of roads, if a branch pipe is connected to the aerially
arrange flul ﬁaé%%ii ng pipe. Fourth, the aerial pipe arrangenent in

accordance wi th t hesdRfes 8P would be possible to use a fluid-feeding pipe having a large

diameter, if first and second supply-poles shown in the third embodiment
explamed later are surely fixed. Thus, the aerial plpe arrangement in
accordance with the present invention can be broadly used.

15 Third, whereas it was necessary in conventional construction for
temporarily arranging water/gas pipes to twice conduct connection of existing
pipes to each other in the ground, the aerial pipe arrangement in accordance with
the present invention makes it possible to reduce the number of conducting the
connection to one.

20 Furthermore, it was absolutely necessary in the conventional
construction to excavate roads to look for existing pipes in order to connect
gas/water meters of each house to the existing pipes, when pipes are temporarily
arranged.

In contrast, as mentioned in the fourth embodiment of‘the present

25 invention explained later, it would be no longer necessary to conduct such
excavation of roads, if a branch pipe is connected to the aerially arranged
fluid-feeding pipe. '

Fourth, the aerial pipe arrangement in accordance with the present

Invention is safe to gas leakage.




invention is safe to gas | eakage. 4 If gas |leaks froma pipe buried in the
ground, the gas is accunulated in the ground, or flows up to the

at nrosphere. In either case, if the | eaked gas catches fire, the gas would
be exploded. In contrast, in the aerial pipe arrangenent in accordance wth
the 5 present invention, even if gas | eaks fromthe fluid-feeding pipe,
the gas would not catch fire, because there is no fire in the air.
Furthernore, the | eaked gas would be quite swiftly scattered in the air,
the gas woul d not ca&t&3$ lealesdromgenine bugiedpn ke grovadgdweas is ncancdatidrine
with the pr nt. inventi-on makes, it possible to conduct a plurality of
construct | oﬁ@%i %rolblglg’aﬂ elP WS 1P é%zh’fnaﬁ OERHEET uiﬂ Pitheraprpenat ghe fraked gas

construct i orcafehed fResihe ggg%gmgé)gﬁh{?detfonduct ed sinultaneously in order to
reduce construction costs. Hence, 1f gas pipe construction is conducted

sl ower than water plpeowwas) fiuche Qrrialbgihh fHraddienca@nat s461d-008 PN ank0 be
conduct e%f at a speed of the gas pipe construction. Accordingly, it Is
qui te di £fi dFeEeRtnegidionefven i gas toaks ficom theflmidokedin§ pifes thiasapivpeld not

constructio .1 he water, pi pe canstruction._In contrast, the aerial pipe
ar r angenent r}’laﬁ&gfé%eogeéaﬁlé%t EHS PR reﬂ}géeeﬁf‘ i rrdhermgre thrdealiad grssequdde to

conduct _gas/beahate HiRsy GARRHAIG! AN hOJEPENIAN Ya@f gch other. For

i nstance, first and s€écond persons can con gas pl pe construction and

wat er pi pe const r ucthoaenidgppe ki@l ment &P aRdeddrcy vAth 20 SAGBNOIVRL L6 O
instance, at left and _right sided of a road), ensuring that a construction

term can be T3kt pessible {o comdnetenpliralityoficonstredims inphiadlelcost s can  be
reduced,lOBRI EF DESQIRI PTI.ON OF IHE DRAWNGS 25 FIG 1 illustrates an aeri al
pi pe arrangenent in acdBPUaftEUHCEAR: BB T3teY BIRBoAMIAEFHCtiOR thewepbeernt

FG 3 18 apor ool o R RREh i oot Bt P rersr
Hence, if gas pipe construction is conducted slower than water pipe construction,
both of the constructions have to be conducted at a speed of the gas pipe
construction. Accordingly, it is quite difficult to shorten a construction term of
15  the gas pipe construction and the water pipe construction.

In contrast, the aerial pipe arrangement in accordance with the
present invention makes it possible to conduct gas/water pipe constructions
independently of each other. For instance, first and second persons can conduct
gas pipe construction and water pipe construction respectively independently of

20 each other (for instance, at left and right sided of a road), ensuring that a

construction term can be significantly shortened, and that construction costs can

be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

25 FIG. 1 illustrates an aerial pipe arrangement in accordance with the
first embodiment of the present invention.
FIG. 2 is an exploded perspective view of the fundamental pipes.
FIG. 3 is a perspective view showing one of steps for connecting first

and second fundamental pipes to each other.




and second fundanmental pipes to each other. 5 FIG 4 is a perspective view
showi ng one of steps for connecting first and second fundanental pipes to
each other. FIG 5 is a perspective view show ng one of steps for
connecting first and second fundanental pipes to each other. 5 FIG 6
illustrates first and second fundanental pipes connected to each other.
FIG 7 illustrates an aerial pipe arrangenent in accordance with the
second enbodi nent of the present invention. FIG 8 illustrates an aeri al

pi pe arrangenment i nf&echiviamessndctive tiew showiny o efidsops ferndonabetinzefipitesent

invention. F 9 i kkustrat an aeria i pe arrangenment in accordance with
the fourth Jéncrréb%eﬁ??r%% nd%‘fne["%% de%ssfé’rﬁaC{" tion. FIG 10 illustrates an
aerial pipe arrangeppmts id,ak6 - W the fif enmpodi nent . of .t he
present invention. 15 ms&ﬁ%ﬁ&%ﬁ%ﬁwgﬁﬁﬁﬁ@éﬁéﬁgﬁﬁﬁwgwt% fit
Enbodi nment ] a#dGiecdnd fundabreat£pipes defacRbtiicpe arrangement 100 in accordance
with the first enbodi nent of the present invention. 20 The aerial pipe
arrangem®nt 100 is EHndi Mlustretesifivshandctamny fifdamdéital pipes COMCOSSDcat?2 | S

di sposed at SRS end in the factory 101, and a nmachine 103 driven by
conpressed aif is disposed at the other end in the factory 101. It is

supposed that thougyd t7 hif, r upply conpressed air discharged
from the air-conpressor 1085&?‘@?%?%&#3&%’%5“%‘%@ HhE} 2HREYATeESY lﬁif‘gre
~di sposed 25 sbandemibddivaerd df-th6 BpssRE6 HvehPidnand the machine 103, and

accordingly, there is no space on a floor of the factory 101 to arrange
pi pes t hrough whi cHF¥nhe ilhistratesnpr essiol pii2amadgdhentrinc hicoadaQ3 vaen thake
fluid- ngﬁu%ﬁ;&l tel‘n%%dltn?en %(f ?he present invention.
FIG. 9 illustrates an aerial pipe arrangement in accordance with the
fourth embodiment of the present invention.
FIG. 10 illustrates an aerial pipe arrangement in accordance with the
fifth embodiment of the present invention.

i5
DESCRIPTION OF THE PREFERRED EMBODIMENTS
[First Embodiment)

FIG. 1 illustrates an aerial pipe arrangement 100 in accordance with
~ the first embodiment of the present invention.

20 The aerial pipe arrangement 100 is constructed in a factory 101. An
air-compressor 102 is disposed at one end in the factory 101, and a machine 103
driven by compressed air is disposed at the other end in the factory 101, It is
supposed that though it is necessary to supply compressed air discharged from
the air-compressor 102, to the machine 103, other machines 104 are disposed

25  between the air-compressor 102 and the machine 103, and accordingly, there is
no space on a floor of the factory 101 to arrange pipes through which the
air-compressor 102 and the machine 103 can make fluid-communication to each

other.

The aerial pipe arrangement 100 in accordance with the first

6




ot her. The aerial pipe arrangenent 100 in accordance with the first 6
enbodi nent of the present invention is preferably applied to the factory
101. As illustrated in FIG 1, the aerial pipe arrangenent 100 in
accordance wth the first enbodinent is conprised of a main wire 113

tensi oned between a first support 111 and a second support 112, a hol | ow
fluid-feeding pipe 120 5 extendi ng between the first and second supports
111 and 112, and a plurality of hangers 130 for allow ng the fluid-feeding
pi pe 120 to HarRslimenhokthe nyasont iveation iprefamhlyodprlied thiths facturg 162cond

supports 111 and 11 S C fixed on a wall of the factory
101, for instance. ‘%ﬁﬁ% tF%F‘Hﬁ@eﬁ ’iﬁ@ agrigbpipsrrangement dPin aecortpucend

t hereof to t{gh tBkE ast.i c 141, and
at the other end tlﬁgt?éepg?&;ﬁgg%l ié) ﬁ%cﬁg&éﬂg‘%ﬁ"ﬁ?wr 1?5@%%6@ l%g‘f’?ed\/\g pi pe
142. The fl uimt fseppomgl i pad 12 QedondC SiRiors ad20h ﬁolwvwfﬁhatfé/ed i fndaggnt al

pi pes 150 capabl e of being connected to one anot her. i's an
expl oded PperZpraing betyasw the firspand sefontlmppurtd die rahdl 112p|ap@a JaealitAsf

illustrated ntal, pipe 150 is formed at one end
t hereof wit r?%é?ﬁqaff?z foﬁc??]g&%%%l-slieagilﬁ’sf%s iR3Re iEQ th hapgdrem theeraiasede

i nner radiugygand a flange 152 forned continuous to the increased-radius
portion 20 151. The flange 152 has an opening having an inner dianmeter to

al | ow the ' fundaner=ah dfithe fﬂE@aﬁ@sédohdtshﬁf)&*tQthl ad@815 L.8gRs D2 bk;acﬁte?f med
at regular intervals with four through-holes 153 through each of I C

bolt is insé&eden awall 9ﬂfrh@afmnrsa10blfquensfsﬁxces formed with two projections

154 Ioc ed 25 at he%f% er.m ned dlstance fromthe other end thereof. The
t Wo prol ctions 154Pefllq-feding PR A2Q df rennecipdrast ere ehdt thereafniatemt a

pi pe 150. Taﬁ'tco-hﬁ)re&g? lr{)‘ﬂothrough a plastic bellows pipe 141, and at the other end
thereof to the machine 103 through a plastic bellows pipe 142.

The fluid-feeding pipe 120 is comprised of a plurality of fundamental
pipes 150 capable of being connected to one another.

15 - FIG. 2 is an exploded perspective view of a pair of the fundamental
pipes 150.

As illustrated in FIG. 2, the first fundamental pipe 150 is formed at
one end thereof with both an increased-radius pbrtion 151 having an increased
inner radius, and a flange 152 formed continuous to the increased-radius portion

20 151,

The flange 152 has an opening having an inner diameter to allow the
fundamental pipe 150 to fit thereinto. Thé flange 152 is formed at regular
intervals with four through-holes 153 through each of which a bolt is inserted.

The fundamental pipe 150 is formed with two projections 154 located

25  at a predetermined distance from the other end thereof. The two projections 154
are located on a certain diameter of the fundamental pipe 150. That is, the two
projections 154 are spaced away from each other by 180 angles of circumference

~about a center of a cross-section of the fundamental pipe 150,

A first fundamental pipe 150A (the fundamental pipe 150 disposed at




projections 154 are spaced away from each other by 180 angl es of
circunference about a center of a cross-section of the fundanental pipe
150. A first fundanental pipe 150A (the fundanental pipe 150 di sposed at 7
the right in FIG 2) and a second fundanental pipe 150B ((the fundanent al
pi pe 150 disposed at the left in FIG 2) are connected to each ot her

t hrough a novable flange 160 and a packing 170 conprised of a rubber ring.

The novabl e flangﬁ GBQLFE% a i nner gl aneter to fit around the 5

fundament al HipaERisy #B¢ guiasord firpamendal rive dPABJ (thietiandagnental pipe

t hr ough- hol es50l§iknoskigit 1*,1 h S a8l .ar n t he

t hr ough- hol es 153" of '?‘h(ia; ?egﬁgleﬂ}%zﬁ mf%gdrﬁ? Bﬁlgf%qréhﬁ@g%@mgﬁﬁblﬁhe
flange 152 offlarigecl founmdianpadikahg mm@mﬁé&s@iﬁfaﬁ&%’}ﬁﬂ with each other. 10 The
novabl e flange 160 is fornmed at an inner edge of the opening thereof with

two cut-outs 162 eaéhehaovablde dlasigeelé® lals| anv ieach didmédee tor i eabiOdShel54
relati on between the two cut-outs 162

to pass theru%?rougF The positional

i s identi‘cal “RFERETA) Qing i onal rel ati on between the two projections 154
fornmed on an outer nda 150 ccor di

when the fundanenta ﬁépf’g"g%%oﬁa‘gé ‘%}F SD%eHEW’égéﬁHP &‘rB’f‘gIE‘ f'i‘@ forPdpl @gfsl ange
160, the twihprgiheldleons] AR4nad] méhta)vitﬂflﬁ@@ﬁ ol 62,
and pass through the cut-outs 1%’31 respecti vemw.4g Fgr%ﬁleérla’vnggrtggtﬂmﬁgg\i?% t wo
proj ecti ons “1@41 theanpvable flamgeetio and the ﬂmge2152to£Qh6 Binduh&itdBripet1Batare S,

when t he two ecﬁb 154 and the two cut-outs 162 are |located on a
conmon | i ne OtHEY R Or‘i]EJ‘Fres 161 of the novable flange 160 are not in

et o e a1 i
e o e ettt Ly ff )l i 5%
154 to pass therethrough.
The positional relation between the two cut-outs 162 is identical vﬁth
the positional relation between the two projections 154 formed on an outer
15 surface of the fundamental pipe 150. Accordingly, when the fundamental pipe
150 is fit into the opening of the movable flange 160, the two projections 154 are
m alignment with the two cut-outs 162, and pass through the cut-outs 162,
respectively.
Furthermore, when the two projections 154 are in alignment with the
20 two cut-outs 162, that is, when the two projections 154 and the two cut-outs 162
are located on a common line, the through-holes 161 of the movable flange 160
are not in alignment with the through-holes 153 of the flange 152. |
In contrast, when the through-holes 161 of the movable flange 160 are
in alignment with the through-holes 153 of the flange 152 of the first
25 fundamental pipe 1504, the two projections 154 are not in alignment with the
two cﬁt-outs 162.
Hence, as mentioned later, after the movable flange 160 and the flange
162 of the first fundamental pipe 150A are coupled with each other through bolts

and nuts, the projections 154 are not in alignment with the cut-outs 162, and




two cut-outs 162. Hence, as nentioned |ater, after the novable flange 160
and the flange 152 of the first fundanental pipe 150A are coupled with
each other through bolts and nuts, the projections 154 are not in
alignment with the cut-outs 162, and 8 accordingly, the projections 154
act as a stopper to the novable flange 160 to thereby prevent the second
fundanent al pi pe 150B from separating fromthe novable flange 160 and
accordi ngly .| st .f undanent al__pi pe 150A. The above-nenti oned

f1 ui d- f eedi n%"lag’idfp‘fé@%zﬁ‘emﬁr@egﬁaﬁ%slﬁgodp%ﬁ nstonper o dhe drovsble Hlange d6@ e
invention (fierds P nt. l.lh,cation Puplication No.
2004- 332857). Egghf)%P&'?bhg%eﬁg%%gggﬁ%ggn}e@%oé%ﬁéﬁggg f%f’ma%waga%ﬁfpé%ttﬁa to
the main wimevabl@flaigel 86 4l AGofdiXel tAk fRASRASMERE! %gge {gpAhe main wire
113, and fornms a ring at the other end. The fluid-feeding pipe 120 is
supported in the rihee fabpve-r@niiangd riguiflfeedith epipami 120vivae diZestEebypanki ng
170 corrprg Seiﬁvé’r]:toa% bber ri n%f,has an, inner dianmeter to fit around the
fundanmental pi pe 180" epEEentayenEon, fiar ipstances sea dananess Paroi Arplicatips f or
connecting tmﬁ,ﬁcgﬁgﬁ\yoa%bémq)fundarrent al pipes 150A and 150B to each
other. 15 Hereinbelow is explained howthe first and second fundanent al

pi pes 150A and 15(B:chref thorhegtrdl 3Micamtpriher o WirbRohBi&LE Gs. 3
to 5. First, as illustrated in FIG 3, the m)vablae frl aﬁge 1609?32[1%?1taﬂar0und

the second "ifhbbiredhgl wise peflinsion, orenghad thencof th ehemuabiveref 118ngad Ihths
noved such _tha he two projections 154 of the second fundanmental pipe
150B pass tﬁlrn&%#hez‘ﬁfﬁ’teﬁé’géut;fﬁﬁtfgﬂ%‘?déﬂg Pire Wi Hoswrrortedgia tlBoringen, t he
packi ng1470 hhfipghis e BN : nd fundanmental pipe 150B. Then, as
illustrated inglF?Gf 4, tﬂggd;gé%ﬁg%fundarrent al pipe 150Bis rotated by 90

degrees. As a resulTthe gaeRing DJ®EIhPASedSa #ibbd?Ahind Aadlhh SRAEPhiMdtE: o he
cut-outs 162 axially of the second fundanental pipe 150B.
1t around the fundamental pipe 150.

FIGs. 3 to 5 are perspective views showing steps for connecting the
first and second fundamental pipes 150A and 150B to each other.

15 Hereinbelow is explained how the first and second fundamental pipes
150A and 150B are connected to each other, with reference to FIGs. 3 to 5.

First, as illustrated in FIG. 3, the movable flange 160 is fit around the
second fundamental pipe 150B, and then, the movable flange 160 is moved such
that the two projections 154 of the second fundamental pipe 150B pass through

20  the cut-outs 162 of the movable flange 160.

Then, the packing 170 is fit around the second fundamental pipe 150B.

Then, as illustrated in FIG. 4, the second fundamental pipe 150B is
rotated by 90 degrees. As a result, the projections 154 are not in alignment with
the cut-outs 162 axially of the second fundamental pipe 150B.

25 Then, the second fundamental pipe 150B is fit into the opening of the
flange 152 of the first fundamental pipe 150A.

Then, as illustrated in FIG. 5, bolts 155 are inserted into both the
through-holes 153 of the flange 152 of the first fundamental pipe 150A and the
through-holes 161 of the movable flange 160, and are screwed with nuts 156. |




25 Then, the second fundanental pipe 150B is fit into the opening of the
flange 152 of the first fundanental pipe 150A. Then, as illustrated in FIG
5, bolts 155 are inserted into both the through-holes 153 of the fl ange
152 of the first fundanental pipe 150A and the through-holes 161 of the
novabl e fl ange 160, and are screwed with nuts 156. 9 Thus, the first and
second fundanent al pipes 150A and 150B are connected to each other. FIG 6
illustrates the firih ﬂ@ cond fundanental pi pes 150A and 150B connected
to each other. 5 Sinc¢gs %toﬁﬂ f heRerdwedamestpb PiBOBLHRA mod L50@ care

axially ther&ﬂhe&@dt&@fchfdtflé{ fundanmental pi pe 150A, the second fundanent al
pi pe 150B can extend or contract axially thereof reI ative to the first

fundanent al pi pe 15PKG. &nlAkHSkes AT St ainfaese%% %Qﬁﬂ%{?%%é O%s&éé% Is
i pe

novabl e axially thereof relative to the second anment al

Speci fical | yl5 Connectsémmhfmj:helarrent al pipe 1508 i s pushed into the
increase% radi us pogt 151 of the first fundanent al f§)| pe 150A, the second
f undament®al pipe 1 ?: pecond fundamental pipet IR B isrmat dcbawﬁhtﬁller@fme

150A, and igeteh n e 1 oyt _of the

i ncr eased- radFusgt%lgl?ltg ?%ﬁlft%SI%%gﬁ%P et}%ﬁ geé:f’n‘?glﬁb‘%’ﬁ@%lt& pﬁepjét OFsenn extprd
second f undameoh@hctpimgly #rSOR1AX ERAD rfer. *% fyn ntal
pi pe 150A. Furthernore, since the secondefu n\a%%%?lté ggfég‘% |tsfl%§ f| xed
axi al |y t herestls,tthetsheorfd fgtdaimendaingipt dl50Bi ip@ndsable akﬁﬁy&e@mﬂ rélifislanent al
pi pe 1508 n |nc i,ne relatjve to an axis of the first fundanmental pipe
150A. That S‘?cﬂ’é Sfadsmeentaheinad R0BI p| pe 150B has extensibility and 20

on an '%RZ? oL b eblE SRR B R5e SO el Spendent
0,200, ey meE ot sy 4 GRIRBL k0. o
fundamental pipe 150B contracts relative to the first fundamental pipe 150A,
and if the second fundamental pipe 150B is pulled out of the increased-radius
portion 151 of the first fundamental pipe 150A, the second fundamental pipe

15 150B extends relative to the first fundamental pipe 150A.

Furthermore, since the second fundamental pipe 150B is not fixed
axially thereof to the first fundamental pipe 1504, the second fundamental pipe
150B can incline relative to an axis of the first fundamental pipe 150A.

That is, the second fundamental pipe 150B has extensibility and

20  turnability relative to the first fundamental pipe 150A.

: Although dependent on an inner diameter of the fundamental pipe 150,
the second fundamental pipe 150B can move relative to the first fundamental
pipe 150A by a distance in the range of about 60 to about 150 mm, and can
incline relative to the first fundamental pipe 150A by about 15 degrees at

25 maximum.

Hereinbelow is explained an example of a method of constructing the
aerial pipe arrangement 100 in accordance with the first embodiment.

First, the main wire 113 is tensioned between a bracket acting as the

first support 111 and a bracket acting as the second support 112.

10




incline relative to the first fundanmental pipe 150A by about- 15 degrees at
25 maxi mum Herei nbel ow i s explained an exanple of a nethod of constructing
the aerial pipe arrangenent 100 in accordance with the first enbodi nent.
First, the main wire 113 is tensioned between a bracket acting as the

first support 111 and a bracket acting as the second support 112. 10 Then,
t he hangers 130 are Iinked to the main wire 113. Then, the fluid-feeding

pi pe 120 is constru &?l en the first and_ second supgorts 111 and 112
such that the flui d ﬁé;‘aﬁg?fé 1$9grphinked te theopgin Wirhd18.i ngs def i ned by

the hangers 130. 5 f|UId edi n 20 is nect e
the air-conpressor tf%&e@‘hroulgtgihfg(%(ﬁ &b BI'iAs % 1%8?’%6%8% %@Wfﬁﬁ ﬁﬁ&ﬂsﬁ‘ ﬁ?gh
to the mac memdlﬁﬁ)ﬁobﬂsmgmddhﬁzpézﬁﬁtthﬁt bl ﬁ&WSfeleﬂ ”@12d? %g%%‘dﬁ&ﬁe
wi th the above-nentioned steps, the aerial pipe enen In

accor dance \the mingl defined by hbbatigrent30.s const r uct ed |n the 10 factory 101.

The aerl pi pe ar r,g}“gr nt 100 in accordance with the first enbodi ment
nmakes it p055| ble t ﬁg‘g?’? (,tbﬁprﬂf!%éééﬁdalilg e hd20mahi men1@3edis ta  the

fluid-recei 0 s a fluid-su Ler t hr ough the
aerially c\c?%gta(rrﬁct %,f} ]r(??l 55%)%5 i NG %lafié %?gowﬁv%ﬂellﬁlt ﬁg‘ﬁ yrther, %ﬁg‘ée on
a floor or amchhe: 105060040thd Pladid RABRIACESPATY P pes. When pipes are
aerially arranged, it is quite inportant at the pipes have a high

resi stance to V|brdnl@mmmﬂﬁnmhewmhpﬂsahﬁxﬁeanaﬂﬁhbdFEﬁmstahﬁeaéﬁal i

vi bration, the pipes m ht be deviated to one anot her, dlsconnecteé) rom
one anot hef™ ragEengp éﬂ 13 Reppriqneg; ‘Blrthttlheﬁlréha@bddwmlﬂdowrmm by ik e

were smphl . 20, Sipge the fl uid-feedi ng pi pe 120 constituting the aeri al
pi pe arrangene t 00 in accordance with the first enbodiment is conprised

?‘r{a n: Ihgnel(‘jundam?nt alThel Resial SPipgaahahg¥inbgt fF®XIiR! hbd¥alSeadi;ac el M. RES: as
embodiment makes it possible to supply compressed air to the machine 103 as a
| fluid-receiver from the air-compressor 102 as a fluid-supplier through the aerially
constructed fluid-feeding pipe 120, even if there is no space on a floor or on the
15 ground to arrange necessary pipes.

When pipes are aerially arranged, it is quite important that the pipes
have a high resistance to vibration. If the pipes have a small resistance to
vibration, the pipes might be deviated to one another, disconnected from one

‘another, or fallen, even if vibration caused by wind or earthquake were small.

.20 . Since the fluid-feeding pipe 120 constituting the aerial pipe
arrangement 100 in accordance with the first embodiment is comprised of the
fundamental pipes 150 each having flexibility to adjacent pipes, as mentioned
earlier, even if the fluid-feeding pipe 120 receives vibration, the vibration is
absorbed by the flexibility of the fundamental pipes 150, avoiding the

25 fundamental pipe 150 from being separated from adjacent ones, or from falling. -
Furthermore, even if the air-compressor 102 as a fluid-supplier and/or
the machine 103 as a fluid-receiver are moved to a second position from a first
position, the aerial pipe arrangement 100 in accordance with the first

‘embodiment can be reconstructed by rearranging the main wire 113 and the

11




earlier, even if the fluid-feeding pipe 120 receives vibration, the
vibration is absorbed by the flexibility of the fundanental pipes 150,
avoi ding the 25 fundanental pipe 150 from bei ng separated from adj acent
ones, or fromfalling. . Furthernore, even if the air-conpressor 102 as a
fluid-supplier and/or the machine 103 as a fluid-receiver are noved to a
second position froma first position, the aerial pipe arrangenent 100 in
accordance with the first enmbodi nent can be reconstructed by rearrangi ng
the main wi ratiffeeding pingel 201 with) lgsslabew thanglabpp peceagaryifohrdaesmgiabpipet han
| abor necess, r.rearrangj ng pipes arranged on the ground. The
structure ofﬁﬁ%éegé)rnlta g5? ‘arrangenent 100 in accordance with the first

embodiment is not Dhosudii-b o the Wb AROVEIROLLANCIHPLT HELHTLrce ThEY

aerial pipe arrangenent 100 in accordan rst enbo

many al t er theilirsisgmbatimeht it hatrts baninRed o/ eleeiiove aserdt@inea\Weruchae. | PRL ance,
the main_ wire 113 is fixed to the brackets attached to a wall of the
factory P01.2¢H8! pipeArrangrmental 00 incaoeiidaned wethlthe fimsy ehbotansitdradnany er

steel skel et in.the factory 101, 1Q In the fjirst enbodi nent, the
f1 ui d- f eedi r"f‘g@ﬁ’:l%é‘}efz‘é“’.g‘gmé% 2deaygalents asfplowsnpr essor t hrough t he

plastic bellows pi %r]iﬂgtanﬁ@,q:hfe%éi}ﬁeﬁrirgoﬂﬁgg 6{{3}(??25 Eg? lb%gc?ke'fsha g&%ﬂit%eaan d

;
pl astic bell ows pipe 142. In place of the OWS Pl PES

142, other cwdhddherfsctonyibe Usean aResdntive, tHenaD 08FeS1 B al el tBBsibhébt
enbodi ment is conprised of a 15 ring-shaped wire. The hangers 130 are not

to be |imt&8chted skeletpnshdhedactprel0l. Ot her devices or tool s may be used in

pl ace of,t he hangers ,13Q. The, aerial pipe .arrangenent 100 in accordance
Wit h thféofi r st errt%%&lﬁﬁgﬁf‘t ?‘gb%‘g‘gieélﬁe etfgugﬁ%q%mmel%% jsnppated tohe 154

2ccor dance uth ey thibRgh b B i ons e Tl bt S AP By
one, or thr&@s éhrowgheahp bt balbhs) piper14g0r e BRRE ! MHe pMstRWABYs pipes
- 141 and 142, other connectors may be used.
Each of the hangers 130 in the first embodiment is comprised of a
15 ring-shaped wire. The hangers 130 are not to be limited to a ring-shaped wire.
Other devices or tools may be used in place of the hangers 130.

The aerial pipe arrangement 100 in accordance with the first
embodiment is designed to include the two projections 154 and the corresponding
two cut-outs 162. The aerial pipe arrangement 100 in accordance with the first

20  embodiment may be designed to include only one, or three or more projection(s)
or corresponding cut-out(s).
[Second Embodiment}

FIG. 7 illustrates an aerial pipe arrangement 200 in accordance with
the second embodiment of the present invention.

25 The aerial pipe arrangement 200 in accordance with the second
embodiment of the present invention is constructed between a first factory 201

and a second factory 202.
The aerial pipe arrangement 200 in accordance with the second

embodiment is structurally identical with the aerial pipe arrangement 100 in

12




[ Second Enbodinent] FIG 7 illustrates an aerial pipe arrangenent 200 in
accordance with the second enbodi nent of the present invention. 25 The
aerial pipe arrangenent 200 in accordance with the second enbodi nent of
the present invention is constructed between a first factory 201 and a
second factory 202. The aerial pipe arrangenent 200 in accordance with the
second. enbodi nent is structurally identical with the aerial pipe

arrangenment 100 dsa ﬁc‘g’ﬁﬁr ggnce with the first enbodi ment. Accordingly,
parts or el effeént nf‘ﬁ It Pofbedimeanss e Astordingls; i pasts enbdeinemetst thwdy e

been provi deg Wit d f ne and o he sane
nmanner as corfess%ond:aﬁéﬁpar fs{hgrﬁrsglee%@ﬁ%eqtawyﬁ %‘I%V‘éﬁ% Hﬁ? SamK| ess
explicitly evgidranstesulnerAsnbel & I thSsARs Wihthet hat at ed
between the first factory 201 g%\énrg t he sescond facteo?i;:b/1 0381% S an ggretg(?ll%n
whi ch pi pes demewts ipéhefirstrgelbdiment) anlgs euplicitls eefladsedehdrimbelowa I ai | road

.or a hig y Evenv\b;f the area 203 in which pipes cannot be arranged on the
ground &xi sts bet weteli 35Bmef that pacarsp\2080lpcated hehweeare tom Brdtafattory 2002,

t he aeri al 200 n_acc nce wth t e secon
embodi nent Prdadl?gtsh eljst% C(%gc{sg‘%b uaﬁlp?li?aGBH%l?lgE%%esaqar‘mf’B ?ﬁé‘"%%‘ﬂ?ﬂéh?c% as

a fluid-receirvetd, sdtls ROSQGkdr %Alﬁ:oa&@ﬁ&"ﬂgg Wt ory 202 fromthe
ai r-conpressor 102 as a f1 uid- suppl i er isposed in the first factory 201

through the aeri al | §veyoifshe ace2803 inivtidhepigen gatideldPanddd ¢ {Heghvand or a
railroad is consfructed |n the area 203, it is expected 15 that the
f1 ui d-f eedi F§H b%t“?fﬁ the finshdgetoryy gk and ttbe w@métﬁagwry R92 et aeriad hipabove,

e | SetBanolpood 20 bl SRERIYS SERRULIER LS ot e ol the
Loty ot he Randercntar atpasaigrion b« Bk aled mpRRRLBEREY, [
the 20 fundé&faenddhctpip862 Fodn fthemibainngreseparct ¢ af flwid RehpHELE WisRB&B in OF
fromfalli Pre first factory 201 through the aerially constructed fluid- feeding pipe 120.
If a highway or a railroad is constructed in the area 203, it is expected
15  that the fluid-feeding pipe 120 is always exposed to vibration. As mentioned
' above, the fluid-feeding pipe 120 in the second embodiment is comprised of the
fundamental pipes 150 each having flexibility to adjacent ones, even if the
fluid-feeding pipe 120 receives vibration, the vibration is absorbed by the
- flexibility of the fundamental pipes 150. Thus, it is possible to prevent the
20  fundamental pipes 150 from being separated from adjacent ones, or from falling.
[Third Embodiment)]
| FIG. 8 illustrates an aerial pipe arrangement 300 in accordance with
the third embodiment of the present invention.
As illustrated in FIG. 3, the aerial pipe arrangement 300 in accordance
25  with the third embodiment of the present invention is comprised of a first hollow
~ supply-pole 301 standing on the ground 350, a second hollow supply-pole 302
standing on the ground 350, a main wire 303 tensioned between a summit of the
first supply-pole 301 and a summit of the second supply-pole 302, a fluid-feeding
pipe 320 extending between the first and second supply-poles 301 and 302, and a

13




[ Third Enmbodinent] FIG 8 illustrates an aerial pipe arrangenent 300 in
accordance with the third enbodi nent of the present invention. As
illustrated in FIG 3, the aerial pipe arrangenent 300 in accordance 25 .
with the third enbodi ment of the present invention is conprised of a first
hol | ow supply-pole 301 standing on the ground 350, a second hol | ow

suppl y-pole 302 standing on the ground 350, a main wire 303 tensioned

bet ween a summi t h first supply-pole 301 and a summit of the second
suppl y- pol e er gg?&‘lfﬁ&ﬁqgé%ﬂ}?gﬂulﬂifﬁ%ﬁg@ﬁlr@ﬁ?@rfmmgh%@flamwet«?r@é- first and
second suppl y- pol es and.302. and a 13 h er 330 for hanging the

f1 ui d-f eedi ng pi pe gg%%?r%%lgflh%lpﬁa?qaﬁ?%e%gagl’ﬁ‘ PHOTEANCF q 1tBi Q’l@ tﬂ“"d

arrangenent @@bdimentClHelAREE Wik BoBNG tdlisidhed %EWE%EJIF of8Le pide 303

is tensioned between a sunmt of the first supply-pole and a summt of
the second supplyrqlel38130d.a Famit of tha seeond sugplppoles®2f | Thit SURHRLMRR! €
301 corresponds to the first support 111 in the first enbodinent, and a
sunmit of® t O SpbIpoleoty sorzespondedpotigstirs supportsétomd thepfott 112

in the first i + The. mai,n w,re 303, the, fluid-feedin ipe 320 and
t he hanger ??Sg iﬁqbﬁenatnsdegosﬁl %ﬁb%%%%ﬁ?coﬂg\ﬁélﬂp%p ﬁn%)zsfqrﬁ%ggﬁ‘g‘éspé% thRe

- structure ofsetdnd spipBrt T iMithe fidskdmPolfnbdui d- f eedi ng pi pe 120 and the
hanger . 130 in the first enbodi nent, respectively. The first supply-pole

301 is formed i meditx elajn lvet®B03 therfidit-fedding ¢ofe 824 Bna thé aﬂaﬁgeﬁ%@ idhe
first supply-pole 301 js connected to the fluid-feeding pipe 320 through
the flange secppdrrabedipent hayp|the seme Stguctuge fagrtre tiustudecofvibe miafly of a

| ower e i, 0 inl et. o in 05. A i pe 304 thrqugh which
gas i s fod e it N ReoheGing 50 ad i Reweellih It B Combpditaninect od
at the inl ekesppeivgdg 305 to the gas pipe 304 through a fluid-volune
control valve 341 which controls a volune of gas fed from

The first supply-pole 301 is formed immediately below a summit
-thereof with a flange 304. The .first supply-pole 301 is connected to the
fluid-feeding pipe 320 through the flange 304.

15 The first supply-pole 801 is formed in the vicinity of a lower end
thereof with an inlet opening 305.

A gas pipe 304 through which gas is fed is buried in the ground. The
first supply-pole 301 is connected at the inlet opening 305 to the gas pipe 304
through a fluid-volume control valve 341 which controls a volume of gas fed from

20  the gas pipe 304 to the first supply-pole 301.

Gas flowing in the gas pipe 304 is fed into the fluid-feeding pipe 320
through the fluid-volume control valve 341, the inlet opening 305, the first
supply-pole 301 and the flange 304.

The second supply-pole 302 is formed immediately below a summit

25  thereof with a flange 306. The second supply-pole 302 is connected to the
ﬂuid—feeding pipe 320 through the flange 306.

The second supply-pole 302 is formed in the vicinity of a lower end
thereof with an outlet opening 307. Gas fed from the gas pipe 340 through the
first supply-pole 301, the ﬂuid—feeding pipe 320 and the second supply-pole 302 is

14




20 the gas pipe 304 to the first supply-pole 301. Gas flowng in the gas
pipe 304 is fed into the fluid-feeding pipe 320 through the fluid-volunme
control valve 341, the inlet opening 305, the first supply-pole 301 and
the flange 304. The second supply-pole 302 is formed i nmedi ately bel ow a
summt 25 thereof wth a flange 306. The second supply-pole 302 is
connected to the fluid-feeding pipe 320 through the flange 306. The second

suppl y- pol e 302 é f%é'@eq? in the vicini tty_ of a lower end thereof wth an
outl et openifi¥y to -Lerebies Matidugiaated) gaosgnthewuslagiepeniag Fi7r st

suppl y- pol e 301 t hg, i i ng e 320 the second supp pol e 302
is 14 supplied to a ft i %e reclgpvearlg?ﬁ%?m?l?tl 3@8 Bt BLFPT "r’i’rcﬁu‘ﬁ’rjfB Hﬁe S]Er?ge
openi ng 307.embodimena ek TowphP e Hd

third enbodinent, ga?af I gvm n% in the gggrgéf)gg@%% t@%‘?ﬁ?f('q ?8w %ﬁegﬁl st
suppl y- pol e thomught thedligh-vohend baritebl walwen®? 1 @atdes thitalgh &h34lkid RRIsRSpipAr ough

the fl w% %?ﬂl n p| e 5 320, and then, reaches the second supply-pole 302.
Ther eaf t &, ﬂbffsl the seconds pupply meleeiB0r ﬂ‘hﬁm&@hrt tiee gas liet

openi ng 307 eco ol e Iar to th

above- ment i g%ggquﬁer%t gaﬂ ldsrgeg‘gl%%“yetﬁﬁ hrrgﬁ‘fs t[gtle‘)p § a307pr:‘)ethﬁr FecARdnent
300 in accorsdppltyq)dhg ghothe third enbodi nent makes it 10 possible to feed
gas to a fluid-receiver fromthe gas pipe 340 as a fluid-supplier through
the aerially const rRlotibalyf tauilt bbedimgniiopal 828 MeeBedoid &niRdeRehtd, \Whé Ch

" there is no s afe for arrangi rlq‘%ppl pes on the ground. Since the
fl ui d- f eedi AG'P B’@eﬁﬁawﬁt iAgcetrdanes walh PiepdirdaembojerenhmA08 it n

sccor dagge G A 4, FTROLTEL L SO 350,81, LIE . onlpdare
Vibration F‘?"Sﬁfﬁ?ﬁﬁ%‘%’;‘??ﬁ%ﬁﬁd&i‘f’ A RS RY o s AR B Wt ™
avoi di ng t htherg isdanpredbr pirpegihsijosam heigigusepar at ed from adj acent ones,
or fromfalling.
Since the fluid-feeding pipe 320 constituting the aerial pipe
arrangement 300 in accordance with the third embodiment is comprised of the
15 fundamental pipes 150 each having flexibility to adjacent pipes, even if the
fluid-feeding pipe 320 receives vibration caused by winds and so on, the vibration
js absorbed by the flexibility of the fundamental pipes 150, avoiding the
fundamental pipe 150 from being separated from adjacent ones, or from falling.
There is possibility of gas leakage from the fluid-feeding pipe 320. If
20  gas leaks from a pipe buried in the ground, the gas is accumulated in the ground,
or flows up to the atmosphere. In either case, if the leaked gas catches fire, the
gas would be exploded.
In contrast, in the aerial pipe arrangement 300 in accordance with the
third embodiment, even if gas leaks from the fluid-feeding pipe 320, the gas
25 would not catch fire, because there is no fire in the air. Furthermore, the leaked
gas would be quite swiftly scattered in the air, the gas would not catch fire.
' The aerial pipe arrangement 300 in accordance with the third

.embodiment is designed to include both the first and second supply-poles 301 and
302. It should be noted that the aerial pipe arrangement 300 may be designed
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There is possibility of gas | eakage fromthe fluid-feeding pipe 320. If 20
gas leaks froma pipe buried in the ground, the gas is accunulated in the
ground, or flows up to the atnosphere. In either case, if the | eaked gas
catches fire, the gas would be exploded. In contrast, in the aerial pipe
arrangenment 300 in accordance with the third enbodinent, even if gas |eaks
fromthe fluid-feeding pipe 320, the gas 25 would not catch fire, because
there is no fire in the,air, Furthernore, the | eaked gas would be quite

swiftly scatPdPeigds ang plethgifirst ang sepand wappla-nobts dtasd 40% e. The aerial pi pe
arrangenment 300 in rdance,w t-h e third nmbqdi nent, i s _desi gned. to

i ncl ude both the fi?fsi‘%%é%dsué’é%ﬁ%ﬁesﬁtl?gdﬁ;?PB%?Cé%de HpHegas pigp 304 ip tgﬁélmré be
noted that tdighciembal. RisPe BItbARYREEMHe he1d&5i | pel ude
one of the first and segond suppl y- pol e@ggsqﬁéﬁg)%geogﬁ %Hg%feic?ﬁg?écgﬁ%gq ‘S’l/- pol e
301 i s connagpeth wbichifbiiddlows| pehdBh watdrhpd. hi rd  enbodi ment. As an

alternative, the first supply-paole 301 may be connected to a pipe in which
fluid fl 8ws, such o< necesess the Sest snd/er pecond supyly-ndies 361 snd 808 /may becond

suppl y- pol e 302 be _supported by wres tensjoned between them
and the gr o%ﬁﬁg&&g{]%’ rvélsregﬁér/lﬁﬁod}?d ]9#?“8?1“ ttﬂ‘é'§/1 %‘?V&at%ﬂﬂ?ur’fk@ﬁr“ﬂﬁe%@ﬂg%nt]
FIG 9 illusthidh gseyated@kbal pipe arrangenent 400 in accordance with 10

the fourth enbodi nent of the present invention. The aerial pipe arrangenent

400 in accofBeurtle Brliddimbet]f ourth enbodi ment is designed to further
i nclude a support-pgle 410 in conparison with the aerial pipe arrangenent
300 in accordance WilGn % Rastrgtesjae apual pinet arrahgarsdntat(8din acchtdanc8 wifts The
fhe samS: AR LRPECTRNiaeny o eRG R A 8. ar r angement 300 in
accordance wi th t herehiabfaPrapgi A XGRPl0b NG YdldEahdle WHPARL! sRehe 410-
embodiment is designed to further include a support-pole 410 in comparison with
the aerial pipe arrangement 300 in accordance with the third embodiment
illustrated in FIG. 8.
15 The aerial pipe arrangement 400 in accordance with the fourth
embodiment has the same structure as that of the aerial pipe arrangement 300 in
accordance with the third embodiment except including the support-pole 410.
The support-pole 410 stands on the ground 350 between the first and
second supply-poles 301 and 302. It is not always necessary for the support-pole
20 410 to be hollow unlike the first and second supply-poles 301 and 302. The
support-pole 410 may be comprised of a solid pole.
The main wire 303 is tensioned over summits of the first and second
supply-poles 301 and 302 and a summit of the support-pole 410.
Furthermore, the support-pole 410 has a connection pipe 420
25  horizontally attached thereto in the vicinity of a summit thereof. The
connection pipe 420 is identical in structure to the fundamental pipe 150.
The support-pole 410 is hollow only in an area through which the

connection pipe 420 passes. In other words, a fluid path is defined in the

. support-pole 410 by the connection pipe 420.
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The support-pole 410 stands on the ground 350 between the first and second
suppl y-poles 301 and 302. It is not always necessary for the support-pole
20 410 to be hollow unlike the first and second supply-poles 301 and 302.
The support-pole 410 may be conprised of a solid pole. The main wire 303
i's tensioned over sunmts of the first and second supply-poles 301 and 302
and a summt of the support-pole 410. Furthernore, the support-pole 410 has
a connection pipe 420 25 horizontally attached thereto in the vicinity of
a sumit thereof. THENCedhadiaiddeedimpipsA20iis sugpmted by thessipoucheleall0o t he
fundanmental pj . The s ort-pole 410 is hollow only in an area

t hr ough whi clgét't‘81 E%ﬂ‘; gngnﬁgé% gﬁgp?%eﬁ% paRe 20 135 erte GoPWsaliy of Whe pat h
i s defined ifnHhRen t . . i-0n.phpe 420. 16 Hence,

t he fl uid-feeding piﬁge forw‘)gﬁtggp“g‘r“%&EE@“‘?‘ﬁ%ﬁg‘%%%?ﬁg%o| e 410 naturally
by using the connecifithe fispend26cond spBlydpolés BHLRAA i3bY 208 shdied ah4pdRiRNt al
pi pes 150 constituting the fluid-feeding pipe 320. If the first and second
suppl y- pdl es"28b pthergbyeplongcdisismcedt dnvaysdiblento Sablycsuppbhiethebffuid-feadige
~distance, it .] ible to stably support the fluid-feeding pipe 320 by
st andi ng theplg%p%c?)fﬁjypgﬁaé’dgﬂ% té)é%‘}?%ﬁ%lef f1Qt befigenr cidendirsts appl sepviles
301 and 302.suppr-@fEd 801 RhPGoAr r angenent 400 in accordance with the fourth
enbodi ment is designed to 1 nclude one support-pole 410. It should be noted
that 10 the aeri alTipé peerilr pipgesBahgdObhi H0BCHOT A2RGENY tdhith hehef PUIER
enbodi ment may be designed to include two or nore support-poles 410 in
dependence &HbadHneRtdsdesizhed trmeludesnkisupporinmlssbbndt shipidbt npaddethad01
and 302. Fu%?ggnare it is not gl 8\%5 negessary to attach the connection
pipe 420 t &t Rl pRE Arrangement 400 aceondarier wish the dawrthgphedinerddnaer el v
for 15 Suppewkiigficd BLiMRId: tHo'dt R sABfort}B1dd Hodn' BSULAGRERG #8ncd FI F1N

Enbodi nent ]
between the first and second support-poles 301 and 302.

Furthermore, it is not always necessary to attach the connection pipe
420 to the support-pole 410. The support-pole 410 may be used merely for
15  supporting the main wire 308 and the fluid-feeding pipe 320.
{Fifth Embodiment]
| FIG. 10 illustrates an aerial pipe arrangement 500 in accordance with
the fifth embodiment of the present invention.
The aerial pipe arrangement 500 in accordance with the fifth
20  embodiment of the present invention is designed to additionally include branch
pipes 510 and branch wires 520 in comparison with the aerial pipe arrangement

400 in accordance with the fourth embodiment illustrated in FIQ. 9.

Each of the branch wires 520 is connected at one end thereof to the

main wire 303, and at the other end thereof to each of houses 530.
25 | Each of the branch pipes 510 is connected at one thereof to the
fluid-feeding pipe 820, and at the other end thereof to a fluid-volume meter 540
equipped in each of the houses 530. Each of the branch pipes 510 is comprised

of a bellows hose composed of plastic.

Each of the branch pipes 510 is hung from the corresponding wire 520
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FIG 10 illustrates an aerial pipe arrangenent 500 in accordance with the
fifth enbodi ment of the present invention. The aerial pipe arrangenent 500
in accordance with the fifth 20 enbodi nent of the present invention is
designed to additionally include branch pipes 510 and branch wires 520 in
conparison wth the aerial pipe arrangenent 400 in accordance with the
fourth enbodinent illustrated in FIG 9. Each of the branch wires 520 is
connected at _0ne end thereqof to the main wire 303, and at the other end

t hereof to eggﬂu%?ﬁﬁﬁﬁgg?r%§6_ 25 Each of the branch pipes 510 i s connected

at one thereof to t Ld-f.eedin i pe .3 and at fhe other end er eof

to a fluid-vol ume neﬁﬁgrfaléﬂ%p pelﬁeﬁi %rﬁe’ag?rﬁeréta%ﬁoofntﬁcé’o BsW .tﬁﬁaﬁh of

the branch pempbsdibkat ifkeeiDposRle t@ferfpdghlPUed ?Qa?ﬁly%gmﬁada ng glé)%%i c.
Ing wre 17

Each of the branch pipes 510 is hung fromthe correspon

t hrough t he ¢gehgelr tP@SgouSFheﬁ%Jewihﬂb thie peasapipangtoTeste B, 191286 0Brdanedrwi t h
the fift enbodi nent nmpkes it possible to tenporarily and readily

const ruct® a GREVPFIR-t gis ademmlbiit in@oHonsasnEsesanhity demneragiy hyirpe 56 (see

FI Gs. 8 and i .CO rugtion. resul Lt o | onger
necessary to@tgbn%%?g‘%i% ?/%Bﬁer ;&/‘.ﬁg afﬁll%pee"’lc boéf@a@%m’tsﬁ% %Qsltpivﬁ‘ildg%]?’ﬁ??gbei%a%h of

t he houses S8Qucd Wasefildxfapeasi ble to reduce wasteful excavation.
Specifically, it was necessary in the conventional construction to

excavat e roads for Pprskficalyf o wdse ngesspivpen 340k iconaniidhal @oSeRRGEn tthe gas
pipe 10 340 to a gas n%t ?r of each of the houses 530 through a tenporal

pi pe. | n corftFaéte Toadls Iqg lopking forfhegag ning géfentordenta eonaectothwagrsepink t h

the fifiph eyxgqgi e branch,pi.pes 510 is cqonnected to the
aerially constr ﬁggyﬁtgpﬁﬂeﬁ{‘l@%—}f%’%? H%&)&S’Bg F0°rEOtH &Ry make it no
| onger necessary tla ®x6A%RLR thOa3al fipe B3AhRinchl 8085 ARCRRLPESyiRILQrL N the
fifth enbodi nent is conprised of a

fifth embodiment, each of the branch pipes 510 is connected to the aerially

constructed to the fluid-feeding pipe 320 to thereby make it no longer necessary

to excavate roads,

15 Each of the branch pipes 510 in the fifth embodiment is comprised of a

plastic bellows hose. As an alternative, each of the branch pipes 510 may be

comprised of other kind of hose or pipe.
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pl astic bell ows hose. As an alternative, each of the branch pipes 510 may
be conprised of other kind of hose or pipe. 18 CLAIMS: 1. An aerial pipe
arrangenent for feeding fluid to a fluid-receiver froma fluid-supplier

t hrough a pipe, conprising: 5 a wire tensioned between a first support and
a second support; a hollow fluid-feeding pipe extending between said first
and second supports; and a hanger for allowng said fluid-feeding pipe to
hang from saj jre, wherein said fluid-feeding pipe is conprised of a
plurality of rental 10 pi pes capabl e of being connected to one

anot her, a second fundanental pipe connected to a first fundanental pipe
can extend and contract axially thereof relative to said first fundanental

pi pe, and can furd:hgk-be 'ﬂ¥§| r i o.said first f.undanenta
pi pe, said first fungéa?rgn aleo'%#%e |sélr}tofr8¥rg%éd§g oFiueC§ hd H@@S?IV% A 15
i ncr eased- r afftidssupplies tholgdvia pipeadommpsEid@sed i nner radius, and a flange

f ormed ontinuous, to said increased-radius portion, said second

f undanental pi p@ V3¢ tasimgd et weent a fieststuppoes apdej econdsupeegt ed renote

froman end of %a%q secgnﬁhégadanental pi pe, said first and second
fundament al pi pas "SH&" c Bieterdie; Pike Grtendiag hetweemhsaidofisstrsvdbbesond ange,

sai d novabl eubbaigedyas an inner dianeter to fit around sai d second
fundanment al pipe, said novable flange is formed at an inner edge thereof

with a cut-out athangergior whowingsailid flRiDfeRingqh &ﬁﬂ)d?%sﬁ'om%% #xeVhen said
first and second_ fundanental pipes are connec?ed to each ot her ’through

sai d novabl e f| ¥hgeein saiddflwskizbilioef pimnde comprisethet b gdutalityaif duhl angetadf
?12![ di L' rlﬁt E)%We%%g%%lglofgéiggcgﬁjr?ergzté %tonseaz;n%t}?err,oj ection and said cut-out are
a second fundamental pipe connected to a first fundamental pipe can extend
and contract axially thereof relative to said first fundamental pipe, and can
further bend obliquely relative to said first fundamental pipe,
said first fundamental pipe is formed at one end thereof with an
15  increased-radius portion having an increased inner radius, and a flange formed
| conltinuous to said increased-radius portion,
said second fundamental pipe is forméci with at least one projection located
remote from an end of said second fundamental pipe,
said first and second fundamental pipes are connected to each other through
20  a movable flange,
said movable flange has an inner diameter to fit around said second
fundamental pipe,
said movable flange is formed at an inner edge thereof with a cut-out
through which said projection can pass, and
25 when said first and second fundamental pipes are connected to each other
through said movable flange, said movable flange is connected to said flange of
said first fundamental pipe such that said projection and said cut-out are not in

alignment with each other,
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alignment with each other. 19 2. The aerial pipe arrangenent as set forth
inclaiml, further conprising a first holl ow supply-pole standing on the
ground, wherein said first hollow supply-pol e defines said first support,
and is connected to said fluid-supplier, and 5 said fluid supplied from
said fluid-supplier is fed to said fluid-receiver through said first

hol | ow suppl y-pole and said fluid-feeding pipe in this order. 3. The aeri al
pi pe arrangemané @ﬁ set, forth in claim1, further conprising a second

hol | ow suppl y- pét &1¢2sFal Piye sarangemgns apget foothimerlainn 1 shirthereompdishg 4 ow

suppl y- pol e 1 id second support, and js connected to said

f1ui d-recei vf%?{, h@ﬁﬁ” §§?p§3’#’ﬁﬁs&m§‘?}8g|°?éfae£¥% aid fluid-supplier is fed to
sai d fluid-receiwr@feint Si@UaR: SRITRW kith iy Head] | R PRsS A cng ;hol I ow
supply-pole in this or delr. 15 4. Theb}gje(rpl%gd dglﬂ%% gfglrdaﬁgsetrr%ﬁ Ogg %g $orth
in claim2, chumedhat tocxam flusi-augppdier,s@edond hol | ow suppl y- pol e standi ng on the

gr ound, erein said second hollow supply-pol e defines said second support,
and is Bonnect &idt Buidapapnlied; fopesaidy dnid-supblisaiid felutad ssidp fliderketivern sai d

fluid-suppli is fed.10,said fluid-recejver . 20 _through said fluid-feeding
pi pe and sailtgfoé’lg%gﬁldp 11691%}18@?2535?“@’:1}9@? %né ﬁalflﬂué‘?'é g PIps In g o5d8Y) g pi pe
arrangenent as set forth in claim4, further conprising at |east one
support-pol e standing on the ground between said first and second hollow
suppl y- pol es f 0% Bheppoidlipige spiadgéhentlad @2dbAB iRickEmt heueMNel BompHsiHg alhe
~aerial pipe arrangenent as set forth in claim5, wherein said Ssupport-pole
has a fundaf¥hrabodeysupplymale sfasding dn thederberdii ng pi pe can be connect ed

to, said,fluid-feeding.pipe j connect e 0. sai d, fundanental pipe, 20 7.
The aer ?%I pi pe&g?rre ang 15(9%?‘)@3@&‘” F‘(’)Pliﬁﬂ‘piof? é‘?ﬂf‘eér?é“{)f‘ecepéish‘ﬁpflrtt ¥ is
connected to said fluid-receiver, and
said fluid supplied from said fluid-supplier is fed to said fluid-receiver

through said fluid-feeding pipe and said second hollow supply-pole in this order.

15 4. The aerial pipe arrangement as set forth in claim 2, further comprising a
second hollow supply-pole standing on the ground,

wherein said second hollow supply-pole defines said second support, and is

connected to said fluid-receiver, and
said fluid supplied from said fluid-supplier is fed to said fluid-receiver

20  through said fluid-feeding pipe and said second hollow supply-pole in this order.

9. The aerial pipe arrangement as set forth in claim 4, further comprising at
least one support-pole standing on the ground between said first and second
hollow supply-poles for supporting said fluid-feeding pipe therewith.

25

6. The aerial pipe arrangement as set forth in claim 5, wherein said

support-pole has a fundamental pipe to which said fluid-feeding pipe can be

connected to, said fluid-feeding pipe being connected to said fundamental pipe.

20




further conprising at |east one branch pipe, said branch pipe being
connected to said fluid-feeding pipe to partially separate said fluid from
said fluid-feeding pipe thereinto. 5 8 The aerial pipe arrangenent as set
forth in claim7, wherein said branch pipe is conprised of ‘a bellows pipe
conposed of plastic. 9. A nethod of aerially arranging pipes for feeding
fluid to a fluid-receiver 10 froma fluid-supplier, conprising: tensioning

a wire between an,I}rst s%ﬁlp ort and a second support; and hanging a hollow
f1ui d-f eedi ng pi pe xRl Wge FaTaRaemantias setr lorthai anE ovad! deimoltis, 6, r om

said wire, wWhengN,sa-; id-f.eediing pipe is rised of .a plurality of

fundanental 15 pi 82@ %’gf ) %a%'fo eel?lﬁagftl:g’%eeé'fl@gbgfidbﬁg)egﬁb‘fg]g‘mm teélet)éond
fundanent al i Elutdveaiisgtpt & garkialistsehREATBAAldHREHA .

contract axially thereof relatﬁ%eatifﬁgid first #uné@ﬁ%ntgkﬁ%?%gﬁnﬁﬁﬁgcan
further bendhebtintpuely relative to said first fundamental pipe, said first

fundanent.al pipe is forned at one end thereof wwth an 20 increased-radius
portion Waving an increased inner radius, and a flange forned continuous

to said increasgd [ rtion, said secopd,.fundanenta i.pe is forped
with at |east oﬁénggfgg%?lﬁe?%%iegﬁng?éﬁﬁf rfh Bhflam na%ﬁgngéﬁﬂfgﬁﬁﬁﬂg
fundament al pip@B; congirtbell iof & heBos ?ﬁgqgngM&@_ pi pes are connected to
each other through 25 a novable flange, sald novable flange has an inner
dianeter to fit around said second fundanental pipe, said novable flange

is fornmed at an i nner 68%2 thereof with a cut-out through which said
proj ection can PaSdnethag o) periplly, asnging piges fowi fesdinentiuidutoce Auid-sécepviepes

are conpgct gt g fﬁﬁ&-@uﬁﬁl&%{ comprising:

tensioning a wire between a first support and a second support; and

hanging a hollow fluid-feeding pipe extending between said first and second
supports, from said wire, |

‘wherein said fluid-feeding pipe is comprised of a plurality of fundamental

15  pipes capable of being connected to one another,

a second fundamental pipe connected to a first fundamental pipe can extend
and contract axially thereof relative to said first fundamental pipe, and can
further bend obliquely relative to said first fundamental pipe,

said first fundamental pipe is formed at one end thereof with an

20 | increased-radius portion having an increased inner radius, and a ﬂanée formed
continuous to said increased-radius portion,

said second fundamental pipe is formed with at least one projection located
remote from an end of said second fundamental pipe,

said first and second fundamental pipes are connected to each other through

25 a movable flange,
said movable flange has an inner diameter to fit around said second
fundamental pipe,
said movable flange is formed at an inner edge thereof with a cut-out

through which said projection can pass, and
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t hrough said novabl e flange, said novable flange is connected to said
flange of said first fundanental pipe such that said projection and said
cut-out are not in alignnent with each other. 5 10. The nmethod as set
forth in claim9, further conprising: standing a first holl ow supply-pole
on the ground, said first hollow supply-pole defining said first support;
and connecting said first hollow supply-pole to said fluid-supplier. 10

11. The method as set th inclaim9, further conprising: standin a
second hol | ow su}w%%‘f%%ﬁn@ ﬁ&cf’&#gﬁlﬂﬁéamgataé HiRsoRE WORESed te gpeh pi

defi ni ng saumﬂ§gﬁp§gdqﬂgﬁﬂﬂé?%ﬁggsﬁgp gp Sal%ﬁ%ﬁﬁﬁ%’? Ilaﬁhiggpt% pole

to said fluid-receilver

further conpuidiing: fuatiandhtd ps mnalafﬂ@hidowo?ééaehxéna%?d ok 5&%%&% e
sai d second hO||OM/ supﬁﬁ%lpole defining said second support

connect i ng sHigameassith whesuppl y-pole to said fluid-receiver. 20 13.
The neth as set forth in claim12, further conprising standing at | east
one support-pole between said first and second hol | ow supply-pol es for

ortin ai gof h 25 14.. The nmet hod as set
S orth i n ony one THH eaﬁ)nggtﬁ%@§liag lggﬁgﬁ?gﬂﬂﬁ““%onnectlngsaf | east

forth in any one of al s

one branch pi pesﬁaﬁdﬁ@l ch feirpi %Jlmeﬂlsﬁgpﬁlgﬁﬂet& PRkt E?ddn\ﬁ Sseag(%rﬁfs% SR

fluid fromsaid fluid-feeding pipe into said branch pipe
supply-pole defining said first support; and

connecting said first hollow supply-pole to said fluid-supplier.
10

11. The method as set forth in claim 9, further comprising:

standing a second hollow supply-pole on the ground, said second hollow

supply-pole defining said second support; and

connecting said second hollow supply-pole to said fluid-receiver.

15

12. The method as set forth in claim 10, further comprising:
standing a second hollow supply-pole on the ground, said second hollow
supply-pole defining said second support; and

connecting said second hollow supply-pole to said fluid-receiver.

20
13. The method as set forth in claim 12, further comprising standing at least
one support-pole between said first and second hollow supply-poles for supporting
said fluid-feeding pipe therewith.
25 14. The method as set forth in any one of claims 9 to 13, further comprising

connecting at least one branch pipe to said fluid-feeding pipe to partially separate

said fluid from said fluid-feeding pipe into said branch pipe.
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