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- This invention relates
e particularly to a pipe COUp|I 22r1wdl ng a

coupling case defining a pipe coupling opening for 10

e, and an executing opening forned in the coupling case
for cutting a branching openi n§IPE CRYPEING: ARPARATES A seal ing device is

pling case for sealing the executing opening. The

is cut mhile a quid is 15 prevented from flow ng out

Ben n ON OF THE PRI OR ART The ‘above pi pe

afKs UNReoﬁeWﬂEIByVPH BENconnected to the existing pipe

g h U|r|n a separate operation 20 to
@rngggﬁpoﬂgh%#h F§FF9 pi pe. The existing pipe and new
condition by attaching

ted 'tg, he in, interconmunicatin

to th méﬁst*%ﬁe&ﬁﬁpncoﬁﬁ ﬁbgﬁhetmaN%ﬁbﬁ t GoMR! ing

p

apparatus having a coupling case for surrounding an
outer periphery of an existing pipe in'a sealed state,
the coupling case defining a pipe coupling opening for
coupling a new pipe, and an executing opening formed
in the coupling case for cutting a branching opening
in fhe existing piﬁe. A sealing device is mounted on
the coupling case for sealing the éxecuting opening.
The brarnching opening is cut while a fluid is
prevented from flowing out of the executing opening.
2. DESCRIPTION OF THE'PRIOﬁ ART

The above pipe coupling apparatus allows the new
pPipe to be connected to the existing pipe through the
coupling case without requiring a separate operation
to stop the fluid flowing through the existing pipe.
The existing pipe and new pipe mav be connected to be
in intercommunicating_cpndition by attaching the
coupling case to the existing pipe, coupling the new
pripe to the coupling opening of the coupling case,

cutting the branching opening in the existing pipe.

nghgasagp' % 858 Farticuldihly"%:LNG BLANCh DG 9980 ng

;—:&
8.



and sealing the executing opening with the sealing device. It is necessary
to capry out the operation in the sequence that, after attaching the
coupli'ng case to the existing pipe, the new pipe is connected to the 5
coupling opening and laid along a predeterm ned course, and thereafter the
branchi ng opening is cut in the existing pipe. After the existing pipe and
new pi pe are connected through the coupling case, a fluid line nmay 10

PTure Lo o't ocathackepR g ik Tl AL LAY ApdRieg i che SAPPLhEe T

fluid to flow from'one o ages define e exrsting pipe an

communi cating wi t RadpecOr angpi g ﬁ@@@é@gr§ot$hgépﬁ¥’thethzhepEQEEEQH 9h
the existing pipe defining the other passage may be 15 r enoved. I n

this case, the porghongghubhite®tindlt,NhPide hothehRHE QHe OdowSI VhEecHUE!
be cut and renoved after 'shutting the other passage with a val ve introduced

into the coupling ggsensheugbihlep eyesUthaonenepipe asdcbRhectkd esi $hieng
pi pe through 20 t he branchi ng opening. According to the prior art noted
above, thesexistifgupilPpEngnd i pigpamd eladhesl et d ha opgle d ditecauphedg
case without stopping the fluid flow. The fluid line may be sw tched,
agai n wit hout stoppougséheadd theréafiterftibe, branching chenfipdi dst gut| aw
fromone of the -2-
the existing pipe.
&/ - After the existing pipe and new pipe are
connected through the coupling case, a.fluid line may
10 be switched, without stopping the fluid flow as noted
above, to cause the fluid to flow from one of passages
defined by the existing pipe and communicating with
the branching opening to the new pipe. The portion of
the existing pipe defining .the other passage may be
15 removed. In this case, the portion of the existing
pipe td be put out of service must be cut and removed
after shutting the other passage with a valve
&J ' introduced into .the coupling case through the
executing opening and into. the existing pipe through
20 the branching opening.
According to the prior art noted above, the
existing pipe and new pipe are connected through the
coupling case without stopping the fluid flow. The

fluid line may be switched, again without stopping the

) 25 fluid flow, to cause the fluid to flow from one of the



passages defined by the existing piﬁe ahd‘cénﬁuhicating with the

branchi ng opening to the new pi pe. The portion of the existing pipe -,
defining the other passage nmay be renoved. For this purpose, the 5 7

new pipe is laid in place after conpleting attachment of the coupling case
to the existing pipe. After the new pipe is laid in place, the branching
opening is cut in the existing pipe, and the valve is introduced into the

coupling case _through the ,executing.opening. 10_. Next, _the othep--
passage defi né’cﬁsﬁi'/‘%tehse pflﬁ)e%lnaen cgn‘gmnl*g%ti n%x\"/lvist%l?ﬁe EoupT | nﬁ‘noC{peni ng

s shut wi th thgalve. A §he, PR Ok Sloh {1ty PLBSnlifehe HULAQUL &l

service is cut and renove a process I's Tncapab consecuti vely s

and efficiently CArryPRY AartionOWls tdife 0PRI &L 1 QRS phiBkalded nlidigt R LOUD! T NG
case to attach the coupling case to the existing pipe, to cut the branching

openi ng in t hethdrStpdusdidenapnbet @ dmtfvie@lUCEFéRE thakV Quirplodet,heeoupl i ng ¢
case through the executing opening, as well as the pipe installing 20

oper atison rel gidwn@ige tie Nevd pipepdadeexifskirngopplet indVARA BmekHE

| NVENTI ON The present invention has been nade having regard to the state of
the art not ed cfbhbhey anbliitrsr cdiscttd StBE existdnpr pipede a Afitee otiepl | ng

apparatus with an i nproved - 3-

new pipe is laid in place, the branching opening is
cut in the existing pipe; and ﬁhe'valve is introduced -
into the coupling case through the executing opening.

10 Next, the other passage defined by the .pipe énd
communicating with the coupling opening is shut with
the valve, and the portion of the pipe to be put out
of service is cut and removed. Such a process is
incapable of consecutively and efficiently carrying

15 out the operations relating to the cbupling case to
attach the coupling case to the existing pipe, to cut
the branching opening in the existing pipe, and to
introduce the valve. into the coupling case through the \J
executing opening, as well as the pipe installing

20 operation relating to the new pipe and existing pipe.

SUMMARY OF THE INVENTION . ' -
The present invention has been made having regard
to the state of the art noted ahove, and its object is

25 to provide a pipe coupling apparatus with an improved >



mechani sm for shutting a fluid passage between an existing pipe and a
couph;ng openi ng of a coupling case, to allow the operations relating to
the coupling case and the pipe installing operation relating to the new

pi pe and existing pipe to be carried out consecutively and efficiently when
connecting the existing pipe and neM/plpe W thout requiring a separate

operation to stop, l.wi d SW tc |n he uid lin to ext end
t hrough one of theéggggéges &%g shqulr’ The' gﬁ%s??ﬁﬁa ) ; ? ad " oAn

conmuni cating wi td, §be ; hrany %{yé‘garﬂ)&)eé“ 89ubq itdle Qﬁg’nﬁ'r&? ;rhg %QR ,%31 pRLect

is fulfilled, according to resent 1 nvention pe coup
apparatus as set Qadel nt&hslpwseﬂe %@P&tlbnswﬁéwt&h@ GBUPklengoQi%ﬁng

houses a first val ve novabl e al ong an i nner peripheral "wal

coupl ing case andcoper ahbeché ompéltm@leaihengoafaékaqlsaseemt@aen Lan@hgl ose
t he pipe coupling opening, and a second valve also operable from outside

the coupling casentée npi¥ged nhad hexexsihgg pipe t Roougk tba dypeghisg:
opening for closing one of. passages defined by the existing pipe and
comuni cati ng wi tdohhechtdavelinganperiffg.c ilhet Apoweh €ansidriics & 0N nf Ovhdes
the follow ng functions and effects. The coupling case is attached to the
existing -4 - existing pipe and new pipe without reqwiring a
separate operation to sLop the fluld floh, and
A\ switching the fluid line to extend through one of the
passages defined by the existing Pipe and
communicating with the branching opening to the new
pipe.
The above object is fulfilled, according to the
present invention, by a pipe coupling apparatus as set

out in the outset hereof, in which the coupling case

houses a first valve movable along an inner peripheral
wall of said coupling case and operable from outside the

ICOupling case to open and close the pipe coupling
\J= opening, and a secand valve also operable from outside
the coupling case to move into the existing pinre
through the branching opening for closing one of.
passages defined by the existing pipe and
communicating with the branching opening.
The above construction provides the following
functions and effects.

N The coupling case is attached to the existing



pipe first, and the pipe coupling opening is seal ed ﬁﬁth a stop-up plate or
the |ike attached fromoutside the coupling case. Then, the branching
opening is forned in the existing pipe. 5 Next, the first and="
second val ves are introduced into the coupling case. The first valve is
operated fromoutside the coupling case to close the pipe coupling opening.
Thereafter the stop-up plate or the like is renoved fromthe pipe coupling
openi ng. 10 he fi.rst val y be nt.ed areums
coupl i ng cas®iR§ oPFSEat taé’éiL T POPEnS LR nn% OBengRgl nleS éQai%ot to
interfere wit e,0 t 0 n |5R£Q§ng|st|ng

! [ 4 S OPES AL 15192%%9%4 40 L0E Pﬁg@anc ROENE A | Sy .

pi pe. The existing prpeis ormthe I ng opening, 15 with

the pipe coUplilocRBNING UARPd bYRLRE EhicstoVah¥RsdiEXspehlifiglon bi pe i

connected to t coupling opening and laid in place along a predeterm ned

course. The féfﬁédV§AV€héSergfﬁﬁgdb{§@n1OUtSIde the 20 coupling case "
to nove away fromthe pi pe coupling opening. The second valve in the

coupligng case i s opexe} egnér enraut ahde se@otldosalans aird henpasdaged defi ned
by the existing pipe and comuni cating with the branchi ng openi ng. The
portion of thfnedlshengoaillng|mqsa .10 Diephiiretit vaflveeris cepesated of f and
removed.
from outside the coupllng case to close the pipe
coupling opening. Thereafter the stop-up platé or the
like is removed from the pipe'coupling opening.

10 : At least the first valve may be mounted in the
.coupling case.prior to.atﬁachment to the éxisting
pipe, in a way not to interfere with the operation to
form the branching opening'in the existing pipe. The
existing pipe is cut to form the branching opening,

i5 with the pipe coupling.bpening closed by the first

| valve;

Next, the new pipe is connected to the coupling
opening and laid.in place along a predetermined -
course. . The first valve is operated from outside the

20 coupling case to move away from the pipe coupling-
opening. The second valve in the coupling case \is
operated from outside to _close one of the passages -
defined by the existing pipe and communicating with

the branching opening. The portion of the existing

25 pipe to be put out of service is cut off and removed.



- 5- Thus, according to the present invention, the existing pipe.and new
pi pe gy be connected through the coupling case without requiring a
separate operation to stop the fluid flow. The fluid line my 5 be
switched to cause the fluid to flow fromone of the passages through the
exi sting pipe comunicating with the branching opening to the new pi pe.
This process is carried out consecutively and efficiently, including the
operations relating to Hﬁﬁlcoqﬁééngdcase 10 to attach.the qgﬂgéithggsa
> the

to the existing pipe, to cu FAALE 1S op2hi RESSS The BXE&T 1g" pi pe.

and to close the oggﬁ%tggéégﬂfbgeghgequgy gggag g§thﬂg RbRRe8Pda tqrqugh

cofmuni cating with t branchi'ng openi ng, as the pipe installing

operation relating i BRIV A3 caskl RPi 8AL.OXI SEigAi PiRG dNise PRPRRA US
has the first and second val ves which may be introduced into the coupling

case through the exgeHdtid@rORMNigtbp thHd1er LR £ 16w Caseheb@fiaia NavieNGray
t hese val ves introduced thereinto, nay be used 20 in cutting the

branchi ng ogeni ng ibe sk tehed it cRiuee tHF1uike 10w § reas @nd b fhahe
formed conpact, w thout a nutual interference between the cutting device
and val ves. The fi ipaissagese thnouih aclapt edigovahl eipkorgmmunicating with
the branching opening to the new pipe. This process
is carried out consecutively and efficiently,
including the operations relating to the coupling case
10 to attach the coupling case to the existing pipe, to
cut the branching opening in the existing pipe, and to
close the other passage defined by the existing pipe
and communicating with the branching opening, as well
as the pipe installing operation relating to the new

156 pipe and existing pipe.
This apparatus has the first and second valves
which may be introduced into the coupling case through
A ) the executing opening. The coupling case, before
having these valves introduced thereinto, may be used
20 in cutting the branching opening in the existing pipe.-
Thus, the coupling case mav be formed compact, without
a mutual interference between the cutting device and

valves,

The first valve mav be adapted movable along an

. 25 inner peripheral wall of the coupling case to close



25 i nner peripheral wall of the coupling casée to cl.ose -6-, th
coupling opening communi cating with the coupling case, and a pressin
mechani sm may be provi ded between the first valve and the coupling casex?

Thi s pressing

mechanismis operable, with 5 novenent of the fir

e pipe
g -

st

valve to a position to close the pipe coupling opening, to press the first

val ve agai nst
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ripe coupling opening, to press the first valve
against the inner peripheral wall of the coupling
case. The first valve is pressed hard against the
inner peripheral wall of the_coupliﬁg case to close
the pipe coupling opening reliably.

The foregoing and other objects, features and
advantages of the invention will be épparent from the
following mofe particular description of preferred
embodiments of the invention, as illustrated in the

accompanying drawings. .

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is -a .sectional side view of a pipe
coupling apparatus according to the present invention,
Fig. 2 is a plan view, partly in section, of a
principal portion of the apparatus,
Fig. 3 is a plan view of the principal portion,
Fig. 4 (a) is a sectional plan view of the
principal portiﬁn,

Fig. 4 (b) is a side view of the principal

ar at us,

2

'S



25 Fig. 4 (b) is a'side view of the principal -7- porti on,
Figs..» through 9 are schematic sectional views show ng an operating
sequence, Fig. 10 is a schematic plan view showi ng how 5 pi pes are
installed, Fig. 11 is a sectional side view of a principal portion of

anot her enbodi mrent of the invention, Fig. 12 is a plan view of the
principal portion of Fig. 11 showing a first valve, 10 Fig. 13 is
a plan viem/of_th%xggiQ§ipal portion of Fig. 11 showing a second val ve, -and
Figs. 14 (a), (b) a(fkcﬁ’are schematic sectional side views of a further

enbodirent. 15 DETAHED DESGRLTIEN £ L ESBRERERRED SMRGIIENTE: dupl pe

coupling apparatus accor e present invention wll be described in
detail hereinaftergyid g 48T EPELat Ond Neeglidtdgs. Referring to Fig. 10, an
existing water pipe Ais 20 | ai d underground, and a new water pipe B is

to be connected to the gexksti1og MAtEr sRilemati® pllendvbeivesiioving how
positions thereof, without requiring a separate operation to stop water
flow ng threugh t heigxs Sdr&0inet£r1ed pe A The existing water pipe
Fig. 11 is a sectional side view of a principal
portion of another embodiment of the invention,
Fig. 12 is a plan view of the principal portion
of Fig. 11 showing a first valve,
10 Fig. 13 is a plan view of the principal portion
of Fig. 11 showing a second valve, and

Figs. 14 (a), (b) and (c) are schematic sectional

side views of a further embodiment.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A pipe coupling apparatus according to the
present invention will be described in detail

' hereinafter with-reference to the drawings.

Referring to Fig. 10, an existing water pipe A is
20 laid underground, and a new water pipe B is to be
‘ connected to the existing water pipe A to extend
between two positions thereof, without requiring a
separate operation to stop wéter flowing through the
existing -water pipe A. The existing water pipe

. 25 portion Al between the positions of connection is to

-8-



25 portion Al between the positions of connécbioh‘is to - be put out

of service. Water will then flow fromthe existing water pipe A to the .new
water pipe B, and back to the existing water pipe A Thi s passage -
switching operation is carried out by using pipe 5 coupl i ng appar at us

C. As shown in Fig. 1, each pipe coupling apparatus C includes a coupling
case 1 for surrounding a periphery of the existing water pipe A The

coupling case 1 defines a pipe coupling opening. 2 for upli.ng 1 ---~t he
'neM/mateg pipéﬁBPu&p°€%eeﬁtFﬁ§Vdﬁ§hin Yt %rwhgk F%eﬁugg?ﬁgfggﬂrgﬁghing
openi ng in the existing water_ pipe ind a lid 5 ti aspa lin
s:rbgeetgmf?anEﬁélgﬁféﬁg?ﬂb Bb@%iﬁb Q% %ﬁ? égﬂblrﬁﬁg%a g%f H%Us%%ﬁa f?rst 5

chable be en _a po on. t.0 ( 5 fl ow out
of the coupli g&%‘peth‘? ng 2 fr?dpséé%}ééi twiaotne‘flogg%o% the mg?grsmﬁ%%\ﬁs%geout of

the coupl ing openidle & oplBStGUIP! 189 £aspidd Whperpyiousang pepend valve

8 novable intd the éex g water pipe A through the branching opening 3 to

shut ope of W%%B%ﬁag a pgggggge@.defined by the existing water pipe A and
comuni cating W tﬁe Eranchlng opening 3. The coupling case 1 is divided

into two split casgsPQhdwinsin aFafd 1p eadhablipel icxvapllango apra rater
peri phery of the existing water pipe Ain watertight
C includes a coupling case 1 for surrounding a
periphery of the existing water pipe A. The coupling
case 1 defines a pipe coupling openiné 2 for coupling
10 the new water pipe B, an executing opening 4 for usé
in cutting a branching opening 3 in the existing water
"pipe A, and a lid 5 acting as a sealing device to seal
the executing opening 4. The coupling case 1 houses a
first valve 6 switchable between a position to allow
15 the water to flow out of the.coupling opening 2 and a’
position to stop the water flowing out of the coupling
opening 2. The coupling case 1 further houses a
second valve 8 movable into the existing water pipe A L
through the branching opening 3 to shut one of water
20 passages defined by the existing water pipe A and
communicating with the branching opening 3.
The coupling case 1. is divided into two split -

case portions la and 1b radially fixable to the cuter

1%

periphery of the existing water pipe A in watertisght

25 condition. One of the split case portions la includes .



25 condition. One of the split case portions la includes -9- . a
cylindrical executing case 9 defining the executing opening 4. This
executing case 9 comruni cates with a cylindrical nenber 10 extending
radially thereof and at right angles thereto. The cylindrical menber 10 5
defines the pipe coupling opening 2. As shown in Fig. 2, the first valve 6
has the shape of a hollow cylinder segnent extending along an inner

peri pheral wall of the.executing case 9. The fits alve 6.is holted. .-
through a fan-shap&d® 61“%r188 nE&ECRE P8t S §033¥fﬁbﬁﬁafhsafvgcété%gll

supported by the lid 5. y4qpe%ﬂgg1 %%éﬁgiﬁéxﬁ£§@d§ecéiTphﬁﬁggFQHWch s

. . openxin
non- ci rcul ar SeCtIOR a% n upper en ve stem I'rst valve

6 15 movable along \hg,bRagh: PRlddik 3 o Bkl el ihde BEGHINOcABFERP. oha

Thus, the first va SWtc etween the position to allow the

water to flow out gt theiOUPhETWs ORRBIrEE0Z aNEnENIGKIdY ¥R OnshBert hO
wat er flow ng out of the coupling opening 2. In the fornmer, the first valve

6 closes, through geR3nksnN@he, pdpe2BouplitieBipeaihg R2arned in the inner
peri pheral wall of the executing case 9 and communicating with the
cylindrical nenber 10. As Souh i inFFgg. 42 ( athancfidyt waaprvess ngas the
shape of a hollow cylinder segﬁent extending along an
g{. inner peripheral wall of the executing case 9. The
first valve 6 is bolted through a fan-shaped
10 connecting plate 12 to a tubular valve stem 11
supported by the lid 5. By operating a control handle
13 fitted on a non-circular section at an upper end of
the valve stem 11, the first valve 6 is movable along
the inner peripheral wall of the executing case §$.
15 Thus, the first valve 6 is switchable between the
position to allow the water to flow out of the
coupling opening 2 and the position to stop the water
¥4. flowing out of the .coupling opening 2. In the former,
the first valve 6 closes, through a packing P, an
20 opening 14 formed in the inner peripheral wall of the
executing case 9 and communicating with the
cvlindrical member 10. .
As shown in Figs. 4 (#) and {b), a pressing

mechanism D is provided between the first valve 6 and

¢ 25 executing case 9. The pressing mechanism D presses

-10-



mechanism D i s provided between the first valve 6 and 25 executing case
9. The pressing nmechanismD presses -10- the first valve 6 against the

i nner peripheral wall of the executing case 9 when the first valve 6 i s
noved to the position to close the opening 14 fornmed in the inner

peri pheral wall of the executing case 9. 5 The pressing nmechani sm
D includes a wedge 37 forned at a lower end of the first valve 6, and a

i de 38 fixed h I of th ' gl-0-
Sxtend in & o PGt orBh T8l vEi § cBERBR=EnEPBof Mo TrBe AP HE- 38 FALEaBbr od i n
an 10 - arcugle COLILEONET dd oS ale PdhiNRURAL vardd téﬂelélmaxa' ve 6

I s noved towar e p05| n to close e openi ng a forward end of the
wedge 37 enteréoatﬁgasss%lbﬁt £BeR1LRE WHclopih Al 10erdaned perLROer al
wal | of the executing case 9. Then, the wedge 3 contacts the guide

38 to be pUSheﬂnﬁéﬂﬁ?griﬁﬁebﬂﬂeﬁapfrbPheﬁé|e%@bht@ﬁgtBSs€X§CUtlng case 9,
t hereby pushing the first valve 6 toward the inner peripheral wall of the

executipg case 9. Aphad hasddding Nflebhiasii sml De ithd Budek tH “BagRossv¥ion to
cl ose the opening 20 14, with the packing P placed in pressure contact
with the mnerf«pﬁ:ﬁe@hertalawabkve&f é¢md efecthé nfirase Walvhe6secandd =al ve 8
IS neshed with a screw shaft
guide 38 flxed to the inner perlpheral wall of the
executing case 9 to extend in a circunferential
direction thereof. The guide 38 is tapered in an
10 - arcuate form toward a distal end thereof. As the
first valve 6 is moved toward the position to close
the opening 14, a forward end bf the wedge 37 enters a
space 39 between the guide 38 and the inner peripheral
wall of the executing case 9. Then, the wedge 37
15 contacts the guide 38 to be pushed toward the inner
peripheral wall of the executing case 9, thereby
pushing the first valve 6 toward the inner peripheral
wall of the executing case 9. As a result, the first [
valve_s is set to the position to close the opening
20 - 14, with the packing P placed in pressure contact with
the inner peripheral wall of the executing case 9.
The second valve 8 is meshed with a screw shaft
15 rotatably fitted inside the valve stem 11 of the

first valve 6. As shown in Fig. 3, the second valve 8

25 has ‘an engaging piece 16 formed integral with one side

-11-



15 rotatably fitted inside the valve stem 11 of the first valve 6..- As shown
in Fig, 3, the second valve 8 25 has an engagi ng pi ece 16 forned
integral with one side t hereof for engagi ng a guide groove 17 formed in
t he i nner peripheral wall of the executing case 9 to prevent rotation of

t he second val ve 8. The screw shaft 15 has a flange 18 securely fitted in
a flange 5 seat 19 bolted along with the connecting plate 12 to the
val ve stem 11. The Wemewfshidt dBsagingt at ahlielebygoperat 1 ig fareedt riol the ~-
handle 20 fitted on a non-circular section at an upper end of the screw
shaft 15. Wth roti@ish Bfripdeserlewshaf tofistheheexecotd nil ¢esg i 8 1O
vertically nmovabl e al ong the guide groove 17. Next, a water passage

swi t chi ng process lPs‘iel’((j“tther%tgﬁ‘%/@fbi pd celpl segordparatye &-wi| Thpe screw

descri bed next. After this procegs, water. will flow from{he existing
water pipe Ato th?’ﬁ‘i&\ﬁ VQJ{ e‘?‘fi)i?)eig,anéﬁd 1P5 secugply fhtted AR & ifdpnes er
pipe A. (1) _The couplin se is fixed ripherally of each of the_t
positions of the eﬁ%?ttl %'99036&%%‘*% ﬁg"ﬁ\ghi\g’?’ﬁg tiq}F b‘é?%%%ﬁtbn%aggaig'ﬁ §2t \go%e
put out of service., A_sluice val 21.4.s fixed tq the ecut i 2

opening 4, and the t&epé'%égﬁp%tﬁén \ége’ni rr{‘élez Slc%'es“'ea%é’dg.)c vﬁ(r%sa rﬁq%&-ag’ 1% e

2. A drill case %%et}g.ltlﬁin%g ad c%?xltg-oiaWa%%lCeO@be(\ttiebq.é&) oql qf in\é%-scqqfc% 1%%‘ of

a drive
section at an upper end of the screw shaft 15. With

~ rotation of the screw shaft 15, the second valve 8 is
10 vertically movable along the guide groove 17.

Next, a water passage switching process using the
above pipe coupling apparatus C will be described
next. After this process, water will flow from the
existing water pipe A to the new water pipe B, and

15 back to the existing water pipe A.

(1) The coupling case 1 is fixed peripherally of

each of the two positions of the existing water pipe A

&J having in betwgen a passage 7 to be put out of
service. A sluice valve 21 is fixed to the executing

20 opening 4, and the pipe coupling opening 2 is sealed,

with a stop-up plate 2. A drill case 26 housing a

hole saw 25 connected to a drive shaft 24 of a drive

device 23 is connected to'the sluice valve 21. Then,

the branching opening 3 is cut through a peripheral

wxll of the existing water pipe A.

[
~N
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device 23 is connected to the sluice valve 21. !Then' the branchi ng openlng

3 is cut through a peripheral 25 wal | of the existiing water pipe A.
-12- (2) The hole saw 25 is raised into the drill case 26 al ong mnth*ﬁ
cut-out piece off the branching opening 3. The sluice valve 21 is closed.
The drill case 26 is renoved and, as shown in Fig. 6, alid 5

attaching case 27 housing the lid 5 carrying the first valve 6 and second
valve 8 is connected to the sl uice valve 21. Th 1 is then

gpePeg, and %Pe Iid30 |§h?nR&iFt%m%r the B3R |hﬁ€%0€%gaé *%% 795 is
olted to a e ar th t 0

engagi ng pi eceglé‘| aﬁqq%dggggt haeeﬁg’l Sgou"bflfg Ve (%7”' r(]%‘sflsFi(glv(\e/r14br\gI %Eljﬂg and 3. ¢
(3) Next, as shown.in £ig.p Eﬁﬁféér551¥@|%§ 64 Liidghedro ap§1p05|t|on

to stop the me?%$ *?%mnng & pipe coupling opening 2. The stop-up

plate 15 Jfé L@ errnS%&hearf@upLgngsme{" 2 Zig@nde|he neygwat er
pipe Bis connec 2d “Co the coupling opening 2. (4) As showmn in Fig. 8, the

first vaive 6 Leeathigledale ﬁ*‘%@@éiﬁ%%é%%'QV\béhﬁymgethéOfii‘Qw out of
t he coupling opening Thereafter e screw 20 shaft 15 is rotated

Itg 'rrg\\flvg{j the sggppd gabve §eabﬁagvhheegw de @amertsd tdheheesbuilceal ve 8

valve 21. The sluice valve 21 is then opened, and the

1id 5 is moved toward the executing case 9. The 1lid 5

is bolted to a flaﬂge 30 around the executing opening

10 4, with the engaging piece 16 fitted in the guide
groove 17, as shown in Figs. 1 and 3.

{3) Next, as shown in Fig} 7, the first valve 6
is switched to the position to stop the water flowing
out of the pipe coupling opening 2. The stop-up plate

15 22 is removed from the cgupling opening 2, and the new
‘water pipe B is connected to the codpling opening 2.

(4) As shown in Fig. 8, the first valve 6 is
switched ﬁo the*pdsition to allow the water to flow .\d
out of the coupling opening 2. Thereafter, the screw

20 shaft 15 is rotated to lower the second valve 8 along
the gﬁide groove 17. The second valve 8 is moved
through the branching opening 3 intq the existing -
waper pipe-A to close the passage 7 in the existing
water pipe A to be put out of service.

25 (5) As shown in Fig. 9, the portion of the .
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t hrough the branching opening 3 into the existing water pipe Ato close the
passagg 7 in the existing water pipe A to be put out of service. 25

(5) As shown in Fig. 9, the portion of the -13- exi sting water pipe A
cl osed by the second valve 8 is cut off, and the cut end is closed with a
cap 29. The screw shaft 15 is rotated in the opposite direction to raise

t he second valve 8 al ong the guide groove 17. 5 The second valve 8 is

raised into and fixed Jt ol ane o LD 3, SLPLACE 8HAGR.AQ LUEnddq, bof weon--

an interior space an Uppeér "Tn or 'space of theé executlng

case 9. The second gl ¢, ie?xdt iR RO tein‘?ﬁ_i%olﬂlioessedgi‘{ﬁﬁ Lledl 3651 spnce

to“the 10 water flow ng tromthe executing case rough the openi ng

14 into the cylindrddaady IS 130.is rBUst&PNR] &IRS dipo LO6S adifrst i& €W
process. After the switching process, the Iid 5 may be replaced with a

different lid (not yeliewn)thavisBgola Malve $i b3bngaltiee 620fdsCgaRbveal VE, 8.
However, it will be convenient to | eave the first valve 6 and second val ve

8 as they ar® to baheseskagnd 'valve Batier rddised\hiaitd henpatiagd tiw opldcd he
new water pipe B is put out of use and the original passage is reinstated.
20 Fig. 1lwstbim zal sdordmei mpacki r&4d exlbeen8iagl between an
interior space of the lid_5 and an upper interior
space of the executing case 9. The second valve 8 in
this position applies little or no resistance to the
10 watgr flowing from the executing case 9 thrbugh the
opening 14 into the cylindrical member 10. This
completes the passage switching process.
After the switching process, the 1lid 5 may be
replaced with a differgnt lid (not shown) having no
156 first valve 6 or second valve 8. However, it will be
convenient to leave the first valve 6 and second valve
8 as they are to be used again at a later date when
&fl the passage through. the new water pipe B is put out of
use and the original passage is reinstatéd.
- 20 Fig. 11 shows a lid 5 having a first valve 6 and-
a second valve 8 in another embodiment. As also shown
in Fig. 12, the first valve 6 is attached to a

circular connecting plate 12 penetrated by a screw

shaft 15. The connecting plate 12 defines a large

Ny
(3]

gear 31 meshed with a small gear 32 supported by the

-14-



a second valve 8 in another enbodinent. As also shown in Fig. .12, the first
valve 6 is attached to a circular connecting plate 12 penetrated by a sCrew
shaft 15. The connecting plate 12 defines a | arge 25 gear 31 nes

with a small gear 32 supported by the -14- lid 5. The connecting plate
12 is placed between an inner surface of the Iid 5 and the second val ve 8.
The connecting plate 12 has an outer periphery thereof fitted in a :

peri pheral grqaove 33 defined between the 5 .inner syrface of the-l|-d
and a shoul dert#%rved BReaR°PRAGELPEY | 11%2d38 B§a_f:ﬁ§ %egfﬁ"é’gnsoarér ound

t he executi ng%‘?@ Sg\é?‘f%tg\?%%lr)é}gﬁoagﬁgv%;t%I\{grttih%al Sgg%ggregtal% the fi rst

val ve 6. The perating a control >

handl e 13 Connlg'xce%%g)r{noec%i ?%&;aﬁ{eatllﬂq%aséﬂ'agr{eé?{ﬁ]exj_megr%ﬁ I% eé ches

the first valv etween lon to clos e opening 14 int

coupl i ng case s o) Cat paG s heBal NGaRMYNd84 Cak rIRERCHOtAdeh SiiP the ¢

wat er flow ng ou e coupling opening 2, a position away

fromthe openisifheld diftBldOLW RhealiRl & Qurld W Sbuldes oMl dtarppeni ng
2. As also shown in Fig. 13, the second valve 8 has an engagi ng pi ece 16

resting on an gifdiAt e hpnledl Idgor BEd et FA driwier 30erd phenal tigdge of
the flange 30 _
executing opening ‘4, thereby to prevent vertical
"movement of the first valve 6. : .
The small gear 32 is rotatable by operating a ™~
10 - "control handle 13 connected to a gear rotating shaft
34, This operation switches the first valve 6 between
a position to close the opening 14 in . the coupling
case 1 communicating with the cylindrical member 10 to
stop the water flowing out of the coupling opening 2,
15 and a position away from the opening 14 to allow the
water to flow out of the coupling opening 2.
As also shown.in Fig; 13, the second valve 8 has
an engaging piece 16 resting on an arcuate shoulder 35 \J_
formed on the inner peripheral .edge of the flange 30
20 around the executing opening 4 after the 1id 5 is-
bolted to the flange 30. When the screw shaft 15 is
rotated counterclockwise, the second valve 8 is -
rotated together whereby the engaging piece 16 moves

into contact with an inlet wall of a guide groove 17

25 formed at a terminal end of the shdulder 35. With the -

-15-



20 around the executing-opening 4 after the lid 5 is bolted to-the
flang§d30. When the screw shaft 15 is rotated countercl ockw se, the second
valve 8 is rotated together whereby the engagi ng piece 16 noves into
contact with an inlet wall of a guide groove 17 25 formed at a term na
end of the shoulder 35. Wth the -15- second val ve 8 thereby stopped
rotating, a further counterclockw se rotation of the screw shaft 15 causes

s oss: boe. So Aels SalPRnIE LR, LhepAee SLaRNdT el -
t wo- dot - and-dash |} i I g, . er, details .of this. e | t he
sahe as in the enbcooglﬁlntéekclzis ol#slen%ﬂmgafhfn Ifl’%st.'hﬁéls?%v,' % %EP (%%';% %W a

further 10— emigfli negtohd Whinh ther5e5R0d YR, S PRl BhES dte duigdion
art Irec

of .the first val ve al so. e screw s i's rotated in oné I on

after the branchi ng.QReN 19, 3ulitnC Und 28hghk¥Yngf é,tila,%eexigt FRgLVAt 8 PLRe A
Then, as shown in Fig. 14 (a), the second val ve 15 I s noved downwar d

al ong the @i de grapMee lfrddvé PO iHbhP i Qb erddicaOpeimddddsn i Diddiein
coupling case 1 communicating with the cylindrical nmenber 10 to stop the
wat er fl ow ng out wifgthes coupling opening 2. Wth

Other details of this embodiment are the same as

&J‘ in the embodiment shown in Fig. 1.
| Figs. 14 (a), (b) and (c¢c) show a further
10 embodiment in which the second valve 8 performs the
function of the first valve also. The screw shaft 15
is rotated in one direction after the branching
opening 3 is cut radially of the existing water pipe
A. Then, as shown in Fig. 14 (a), the second valve 8
15 is moved downward along the guide groove 17 to a
position to close the opening 14 in the coupling case
1 communicating with the cylindrical member 10 to stop
&3 the water fiowing out of the coupling opening 2. With
a further rotation of the screw shaft 15, as shown in
20 Fig. 14 (b), the second valve 8 moves awayv from the’
opening 14 to allow the water to flow out of the
"coupling opening 2. Subsequently, the second valve 8
enters the existing water pipe A through the branching

opening 3 to close the passage 7 in the existing water

* 25 .~ pipe A to be put out of service.

-16-



a further rotation of the screw shaft 15, as shown in 20 Fig. 14 (b),
the second valve 8 nobves away fromthe opening 14 to allow the water ta
fl ow out of the coupling opening 2. Subsequently, the second valve 8
enters the existing water pipe A through the branching opening 3 to close
the passage 7 in the existing water 25
- 16- The existing water

cut off, and the cu]tfseend is closed with

B P ot hr £ s SR AR ol Elen Mg g o0

-

( _ pipe Ato be put out of service.
pi pe portion Al closed by the second valve 8 is

moves into and fests L g, pase A.dgldneddd e DeLt emuof d hessupl i ng
S oJf T hi s’e oa’

case 1. O her H&tAl

shown in Fig.
follows: (1)

pthl NE E:Qf)eggi. Ng W& NEYE ShdBY r8€a 00ehT bed the Kirew

e pi pe coupling apparatus according to the present invention

iment are the sanme as in the enbodi ment

is applicabl e figleOM ¥, tH B! Sn PLREBigbUL 4MRY )e thsededlond ivalsw t&hi ng

passages by coupling a new pipe to an existing pipe which 15
adiffeggent |igyNélsOinodamd (PestBeip pe spaplel 186 agpdiatears docdrhik ng to

the present invention is applicable not only to

10

15

20

25

bottom of the coupling case 1.

Other details of this embodiment are the same as
in the embodiment shown in Fig. 1.

The foregqing embodiments may be modified as
follows:

(1) The pipe coupling apparatus according to the
present invention is applicable not onlf to water
pipes, but may be used also in switching passages by
coupling a new pipe to an existing pipe which
transmits a different liquid or a gas.

(2) The pipe coupling apparatus according to the
present invention is applicable not only td
underground pipes but may be used also in switching
passages by coupling a new pipe to an existing pipe on
or above the ground.

(3) The pipe coupling apparatus according to the

" present invention may be used in cutting an existing

pipe over a certain length to form branching openings.
(4) In the pipe coupling apparatus according to

the present invention, one of the first and second

-17~-
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under ground pi pes but may be used also in switching passages by coupling a
new pipe to an existing pipe on 20 or above the ground. (3) The pipe
coupl ing apparatus according to the present invention nay be used in
cutting an existing pipe over a certain length to form branchi ng openi ngs.
(4) In the pipe coupling apparatus according to 25 t he present

i nvention, one of the first and second -17- val ves may be nounted in the

coupling case in el state nof to jnterfere.with the.operation.of-
the cutting devicggysﬁgrga?hgefﬁP@PRﬁﬁ\k?iéhﬁnﬁﬂ?gglpﬁ FagScdBpAdygnse
case i n advance, bra kRg enin e fornmed L an_existing pipe,
with the pipe coug?i %gggglé%i Rggcﬁgsgé@yrf%%é 115 %‘/g VSPS('%?'EPH f)%e%g\epe

coupling apparat usygecnapdigegite.the present invention, one of the first and
second 10 val ves may be renoved fromthe coupling case after coupling a

néw pi pe and switchi ngwhgef kHid fR#$%268:1 V)1 5 NEoh £Ea COHPE LAY c3RRAL AUS
according to the present invention may include an actuator nounted in the

coupl i ng cise forcager ahi agvaneeqf at hrdridind@nébdPing m&PCBANFYRM¥AS in
The val ves may be operated from outside the coupling case through a cable
or by radio. an existing pipe, with the pipe coupling opening
closed by the first valve.
&g (5) In the pipe coupling apparatus according to
o the present invention, one of the first and second
10 valves may be removed from the coupling case after
coupling a new pipe and switching the fluid passage.
(6) The pipe coupling apparatus according to the
present inveniion may include an actuator mounted in
the coupling case for operating one of the first and
156 second valves. The valves may be operated from
outside the coupling case through a cable or by radio.
(7) The control shafts for operating the first
&J and second valves may be arranged coaxially in the
doublé shaft construction as in the foregoing

20 embodiments, or may be arranged_separately to have-

individual axes.



The control shafts for operating the first and second val ves may be
& anged coaxially in the double shaft construction as in the foregoi n@o

odi nents, or may be arranged separately to have individual axes.

P
y’V\hat is clained is: * C L M S * 1. i coupl | ng
,ﬁ" apparatus conprising: a coupling case for ndi ng an outer periphery of

an existing pipe in a sealed state; a pipe c I \“Ermed in said
coupling casewh@i GQURIANGH NEW pi pe; an ex ‘%ﬂ“mm\ B rmed in said
coupling case for use in cutting a branching ing 1 m shid existing pipe;
and seal neans nounted on said coupling case for sealing said executing
openi ng; wherein said branching opening is formed in a way to prevent a +
fluid fromfl awi n@g @Utpeofcoidild ngx apiairad uepeBimpd-i saE :sai d coupl i ng case
houses a first val ve novabl e al ong an inner peripheral wall of said
coupling case and epecabirl i ngm cuatss dé ozai @& waoripLinyi 6aseaho oper wnd
cl ose said pipe coupling opening, and a second valve also operable from
out si de sai d Pewplpihegycafe ano exivd iingt @ipe in a sealed state;

£

a pipe coupling opening formed in said coupling
case for coupling a new pipe;

-

an executing opening formed in said coupling case s

for use in cutting a branching opening in said ~
existing pipe; and

seal means mounted on said coupling case for
sealing said executing opening;

wherein said branching openiné is formed in a way
_to prevent a fluid from flowing out of said executing
opening) gnd

said coupling case houses a first valve movable along

an inner per1phera1 waIl of sa1d coupllng case and operable
from outside said coupling case to.open and close said C;

pipe coupling opening, and a second valve also
operable from outside said coupling case to move into
saild existing pipe through said branching opehing for:
closing one of passages defined by said éxisting pipe

and communicating with said branching opening.

Z. A pipe coupling apparatus as defined in claim 1,

wherein said first valve is movable along an inner



sai d existing pipe through sai d branéhing openi ng for closing one of
passaggs defined by said existing pipe and communicating with said
branchi ng opening. 2. A pipe coupling apparatus as defined in claim1
wherein said first valve is novabl e al ong an inner 19Ll“m umumu |H“L M
S * peripheral wall of said coupling case to close s 5 "
openi ng comuni cating with said coupling case, said pipe*co plﬁng appar at us
further conprisin L ng hani sm pr,ovi ded .between the said first ,5 .
val ve and said cog% |g E%ééié], wggﬁd °|I}lr e%%?ﬂgc AMEs TR nd o eS%hft h
novenent of said f} : 11ion to close said pipe.goupli

openi ng, to press %gﬁ% ¥?¥é?légl€%8§g%%ns?m%ﬂglfﬁné?épg%the?éﬁ §§V?Tng
said coupling caseadd, 3saif RiBE CAUVING AUMA AL Lpedohfr L ahg 1.
wherein said first aiL/aI vesgﬁd ?&Bd sec?ndﬂ‘\%al ve are nova {j‘g&% nt oosglrg g

coupling case throagBreaisd ngX afednaid a5 ddd BetwbeRi RO NPirst
apparatus as defined in claim3, wherein said first valve is novable al ong

an inner pegipheraralwé| an@f sasdi doGplRhENEaeSEe i | PS&s SPh¢ mechanism

being operable, with movement of said first valve to a
position to close said pipe coupling opening, to press
said first valve against the inner peripheral wall of
sald coupling case.
- 10
3. A pipe coupling apﬁaratus as defined in claim 1,
wherein said first valve and said second valve are
movable into said coupling case through said executing
opening.
15
4, A pipe coupling apparatus as defined in claim 3,
wherein said first valve is movable along an inner
St ‘ peripheral wall of. said coupling case to close said
pipe coupling opening communicating with said coupling
20 case, said pipe coupling apparatus further comprising-
a pressing mechanism provided between the said valve
and said coupling case, said pressing mechanism being
operable, with movement of said first wvalve to a
position to close said pipe coupling opening, to press

25 said first valve against the inner peripheral wall of



pi pe coupling opening comunicating wth sai d cohpiihglzo case, said
pi pe coupling apparatus further conprising a pressing nmechani sm provi ded™
between the said val ve and said coupling case, said pressing nechanism ™~

bei ng operable, with novenent of said first valve t+e—a—position to close
sai d pi pe coupling opening, to press 25 said first v agalnst the
i nner peripheral wall of -20- sai d coupl | “ﬁmm‘ﬂ‘ “‘lﬂmﬁ

M S * 5 A pipe coupling apparatus as def wherein sald
coupl i ng case i AYRLIME Fasfo split 5 * fase portlons radial ly
fixable to the outer periphery of said existing pipe in fluid-tight
condition. 6. A pipe coupling apparatus as defined in claimb5, wherein one 3

L P p e RORLPETRolB kI Sebaldrus Lo 4OFTACE) (HERASLAOA) M 1O

sai d pi pe coupl’’ng openr Ag, fdrical %&xecu I'ng case defining said

executing opemdgé(f¥ﬂcggyélggﬁbg %nggggrfg“ﬁ&%ﬁ&@ﬁlQﬂtﬁﬂkaos &Qat ‘i ght

execut i ng case ext endi ng ra sal d executi ng case an

angles k5. (L o rtiond ﬂd)ﬁappypﬂﬁgbﬁap%att% Futdal igad gHeg ai m 6,
wherein said first valve has a shape of a hollow cylinder segnent extending

al ong an inner gerddierelisAing pivd |irdff 158 d-2gtddYH DBissh . and connect ed
t hrough a

L

6. A pipe coupling apparatus aé defined in claim 5,
wherein one of said split case portions includes a
10 cylindrical member defining said pipe coupling
opening, and a cylindrical executing case defining
"said executing opening, said cylindrical member
communicating with said'éxecuting case, and extending
radially of said executing case and at right angles

15 thereto.

7. A pipe coupling apparatus as defined in claim 6,
whereiﬁ said first valve has a shape of a hollow Qd
cylinder segment extending along an inner peripheral

20 wall of said executing case, and connected through «
fan-shaped connecting plate to a tubular valve stem
supported by said seal means, said first valve being
movable along the inner peripheral wall of said

executing case by operating a control handle fitted on

oA

25 a non-circular section at an upper end of said valve

-21~



fan-shaped connecting plate to a tubular valve stem supported by said seal
meang,; said first valve being novabl e al ong the inner -peripheral wal [ of

sai d executing case by operating a control handle fitte
non-circul ar section at an upper end of said valve 21@!‘“!‘5‘““““““4mum
bet ween the position to allow the fluid to fl ow out of c prypencospl ¥ ng
opening and the position to stop the fluid flow ng out of said pipe

coupl i ng openi “9’s§ﬁ4n9 felgf Sé'wi’@él‘{eb%lt%ieﬂﬁto? posiPiguoh & QQCZ!.‘QJ‘QtH@“

opening fornmed in the inner peripheral wa sal d executl ng case an

communi cating w t gpadeey!dindf i 681 @8ME{id 8pipb RIRGHIGHHP! bPén BRPaRARUS
as defined in claim4, 10 wherein said pressing nechanism includes a

wedge forned at ache&WpostRdodf 631 dtbipr Sthe/akkvaidanth ¢w ong deulkti e kaitihe
i nner peripheral wall of said executing case to extend in a circunferenti al

direction thereofpipai ddipXenpeiongriapes edaid aff iarsctiave Ifvos metl@sidlgqa 15
distal end thereof. 9. A pipe coupling apparatus as defined in claim3,
wherein sadd secovldroaghe a paisimd, wiainh cpseieg shafnedotia abhye finned
i nside said valve stemof said first 20 val ve, said second val ve having
an engagi ng pi ecepéarimie ratlegrmed 1 i t R fonesaide teirecuft ifg engsg ngrad
communicating with said cylindrical member.
\g
8. A pipe coupling apparatus as defined in claim 4,

10 wherein said pressing mechanism includes a wedge
formed at a lower end of said first valve, and a guide
fixed to the inner peripheral wall of said executing
case to extend in a circumferential direction thereof,

said guide being tapered in an arcuate form toward a

15 distal end thereof.

g, A pipe coupling apparatus as defined in claim 3,

% wherein said second. valve is meshed with a screw shaft
rotatably fitted inside said valve stem of said first

20 valve, said second valve having an engaging piece’

formed integral with one side thereof for engaging a

guide groove formed in the inner peripheral wall of

said executing case to prevent rotation of said second

valve.

25



gui de groove fornmed in the inner peripheral mall of said executing case to

prevent rotation of said second valve. 25 G L M

* 10. A pipe coupling apparatus as defined |n cIa|n19 mhereln sai d scréﬂf
shaft has a flange securely fitted in a un I ! IM ted to said val ve
stem 5 - 11. A pipe coupling apparat clain110 wherein
said screw shaft is rotatable by operating a control andle fitted on a

non-ci rcul ar tion at, an u end there cond.val ve .being
Feally movafie B e fee it ‘apeatetus A Jelenen o sifahd
T e g i

said first valve I's attac to a circular connect l'ate penetrated by a *

screw shaft suppopt ehe seay OB (BWS4 ]v%:lv% Riged.coupl i ng h
apparatus as define claim 12, wherein said connecting plate defines a

| ar ge gear neshed mnth a small gear supported by said seal neans, 20
sai d connecting plate being placed between an inner surface of said seal

rrFa_ns agd sai d13econd pigleV@oupding RipPRATrGVUY iat) dyFidiet Uh adadaf itngd in

clarmd wherein said screw shaft is rotatable by operating a
control handle fitted on a non-circular section at an
upper end thereof, said second valve being vertically

movable along said guide groove with rotation of said

10 screw shaft.

12. A pipe coupling apparatus as defined in claim 1,
wherein said first valve is attached to a circular
connecting plate penetrated by a screw shaft supported

15 by said seal means.

13. A pipe coupling apparatus as defined in claim 12,
wherein said connecting plate defines a large gear \J
meshed with a small gear supported by said seal means,

20 said connecting plate being placed between an inner
surface of said seal means and said second valve.
14. A pipe coupling. apparatus as defined in claim 1,

wherein said first valve and said second valve are

A

25 integrated into a single valve, said coupling case
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wherei.n said first valve and said second valve are 25 integrated into a

Si ngl,\\eg'val ve, said coupling case -23- i ncl udi ng_a_space—+nA—abottom
regi on thereof for accommodating said single valve after sai

E e T

including a space in a bottom region thereof for

- accommodating said single valve after said branching

e

opening is formed in said existing pipe.

e
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