SPECIFFGXTICNEPIPE CONNECTI NG METHOD AND PI PI NG STRUCTURE [ Techni cal Fi el d]
This invention relates to a piping structure and in 5 particul ar rel ates
to, therstructure O0f a joint portion between pipes. [Background Art] As one
of conventional refrigerating apparatus, there has been known a nulti-type
air conditioner as disclosed in Japanese 10 Pat ent Application Laid-Open
Gazette No. 4-208370, in which a plurality of indoor units are connected to
a single outdoor unit. In this air conditioner, a refrigerant circuit of
the outdoor unit is connécted to SFPECEFEGATAAN circuit of each of the

I ndoor units through a communication |ine thereby formng 15 a
refrigerant piping system For the above-nentioned air conditioner, the

out door uni tand {6 Jndagieeills b RAB P LEANPLIMERLRR 121 1Tt es,

[Technical Field]
This invention relates to a piping structure and in
5 particular relates to the structure of a joint portion between
pipes.
[Background Art]

As one of conyentional refrigerating apparatus, there has

been known a multi-type air conditioner as disclosed in Japanese
10 Patent Application Laid-Open Gazette No.4-208370, in which a

plurality of indoor units are connected to a single outdoor

unit. In this air conditioner, a refrigerant circuit of the

outdoor unit is connected to a refrigerant circuit of each of

the indoor units through a communication line thereby forming
15 a refrigerant piping system.

For the above-mentioned air conditioner, the outdocor unit
and the indoor units are shipped from production facilities,
are carried to the site of installation in a building or the
like, are installed and are then connected to the communication

20 line.
The communication line is formed in a way of brazing both

pipes which each have a specific length and are each made of



are carried 0 the site of installation in a buildi ng or the like, are

install ed and are then connected to the conmunication 20 line. The
commun¥cation line is forned in a way of brazing both pi pes which each have
a specific length and are each nmade of a copper pipe with each other. At

the tinme, nitrogen is poured into the comunication line to renove air out
of the cormmedRRer PAPE| With eadhatothier.i nAt hthe drimeni oditivogeni nies ipousted! | y
substituted by nitrogen, and thereafter both the pipes 5 are brazed. -
Probl ens tbnbe stheedcommanhcatbenoflime ate coambve orddr | PUtor mfd, ther
exanple, in a uniformdianmeter from one opening end to another opening end
and as nereommerigabien thpecsomihiadataion innthescopmypication line is

wholly substituted by nitrogen, and thereafter both the pipes
5 are brazed.

~ Problems to be solved -

Each pipe of the air conditioner is formed, for example,
in a uniform diameter from one opening end to another opening
end and as mentioned above, the communication line is formed

10 by brazing the pipes.

Meanwhile, in pipe connecting work, some general rules must
be strictly observed. The general rules include "clean rule”
and "dry rule". The dry rule is a rule that makes a pipe
connecting work so as not to leave water in the pipe. The clean

15 rule is a rule that makes a pipe connecting work so as to
prevent the entry of alien substances into the pipe.

However, in conventional pipe connecting works, sufficient
parts management is not necessarily made. For example, water
drops due to dewfall or the like are often left on the inner

20 surface of an original pipe for pipe connecting work. In other
words, the pipe is often stored with both opening ends open.

Therefore, the pipe causing dewfall may be used as it is.
Further, air in the pipe includes moisture. Accordingly, water
may be left in the pipe contrary to the dry rule when

25 refrigerant is charged into the pipe. This causes a problem of

lack of reliability of air conditioning.



10 by brazing the pipes. Meanwhile, in pipe connecting work, sone
general rules nust be strictly observed. The general rules include "clean
rule” and "dry rule". The dry rule is a rule that makes a pi pe connecting
work so as not to |leave water in the pipe. The clean 15 rule is arule
t hat makes a pi pe connecting work so as to prevent the entry of alien

subst ances i nt opiFEhéihiere }'bwﬁ‘élﬁrthénpfﬁéVEQt heagkdPb geacm&%tﬁ G WHEKS,
sufficient parts managenent is not necessarily nade. exanpl e, water

drops due iixélemf ddaing haild ke A il nakf prIdudee anided £ilns & ace
of an original pipe for pipe connecting work. I'n other words, the pipe is

of ten st oree VU REDOS ho O PERE NG P8 diadPHE d NESSPEF pipdle pi pe causing

dewfall may be used as it is. Further, air in the pipe includes noisture.
Accordi ngly, wesw¢h Imphbﬁohléﬁbnlﬂst&&ﬁ&'aﬁ? eoNth@ral dad klikedr ynrddtaimen 25

refrigerant is charged into the pipe. This causes a problem of |ack of
reliabilityhed mifirigerdnti baidlfarged into the pipe, the refrigerant peels
off the oxide film. The peeled oxide film may blockade a narrow
space such as a capillary tube or may pollute a lubricating oil
for refrigerating apparatus thereby degrading lubricating
performance. This may cause a problem leading to breakage of
10 equipment.

The present invention has been made in view of the
foregoing problems and therefore has an object of enabling
strict observation of both the clean rule and the dry rule in
pipe connecting work thereby enhancing reliability of air

15 conditioning.
[Disclosure of Invention]

To attain the above object, a measure taken in the present
invention is to blockade both opening ends of a pipe with
metallic films respectively.

20 - Specific features of the invention -

More specifically, as shown in Fig. 5, a technique of the
invention of claim 1 first comprises a blockading step of
mounting block plugs (50) each made of a metallic film on
respective opening ends of connecting portions (42, 42)

25 continuously located on both end sides from a main portion (41)

of a pipe (40) formed in a specific length in a way that the
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2 Furd herrﬁ’)re, when the pipe is heated by a burner or the like in
brazing, air in the pipe may produce an oxide filmon the surface of the

pi pe nade of a copper pipe. Such a phenonenon is contrary to the clean
rule. In detail, 5 when refrigerant is charged into the pipe, the
refrigerant peels off the oxide film The peeled oxide filmnmay bl ockade a
narr ow spageter Pgerdiphariapi bfathe tblscloplugs (60N uadharé ublossly rtgs dtle f or
refrigerating apparatus thereby degrading |ubricating performance. This may

cause a propéring eadisngfl dche egmgetingl @ortdgmspn@,. 4P)e nespemtively
I nvention has been nmade in view of the foregoing problens and therefore has
an obj ect =6 =®abdisspbtthetpihse(4a)ion of both the clean rule and the dry
rulein The technique of the invention of claim 1 further comprises
5 a piecé inserting step of inserting one end of a connecting
piece (60) into the connecting portion (42) of one pipe (40)
while breaking the block plug (50) and inserting the other end
of the connecting piece (60) into the connecting portion (42)
of another pipe (40) while breaking the block plug (50).

10 The technique of the invention of claim 1 still further
comprises a joint step of jointing the connecting portions (42)
of the pipes (40) with the connecting piece (60) by Jjointing
material.

A technique of the invention of claim 2 is so designed that

15 according to the invention of claim 1, the block plug (50) is
made of brazing filler metal and the block plug (50) serves as
the jointing material for jointing the connecting portion (42)
of the pipe (40) and the connecting piece (60).

A technique of the invention of glaim 3 is so designed that

20 according to the invention of claim 1, the block plug (50) is
shaped into a hat in cross section.

A technique of the invention of claim 4 is so designed that
according to the invention of claim 1, the block plug (50) is
press-fitted into the connecting portion (42) so as to adhere

25 closely to the opening end of the connecting portion (42).

A technique of the invention of claim 5 is so designed that
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pi pe conhecting work thereby enhancing reliability of air 15
conditioning. [Disclosure of Invention] To attain the above object, a
measure& taken in the present invention is to bl ockade both opening ends of
a pipe with netallic filnms respectively. 20 - Specific features of
the invention - Mre specifically, as shown in Fig. 5, a technique of the
i nventi on sfcording 1téithe tmventies of bilxitmdl ngtise dpladk elug i (6P blikk
plugs (50) each nade of a netallic filmon respective opening ends of
connect i ngupsrasenicadty beonpded withorhhenwmesiing s ef dtheoednrectinges
froma main portion (41) of a pipe (40) formed in a specific length in a
way that tRertiout(d2)peripheries of the block plugs (50) adhere closely to
t he
A technique of the invention of claim 6 is so designed that
5 according to the invention of claim 1, the pipe (40) is filled
with inert gas (4a).

A technique of the invention of claim 7 is so designed that
according to the invention of claim 1, both the connecting
portions (42, 42) of the pipe (40) are formed larger in diameter

10 than the main portion (41).

A technique of the invention of claim 8 is so designed that
according to the invention of claim 1, the pipe (40) is a copper
pipe.

A technique of the invention of claim 9 is so designed that

15 according to the invention of claim 1, both ends (61, 61) of
the connecting piece (60) are each shaped into a wedge point.

A technique of the inwvention of claim 10 is so designed
that according to the invention of claim 1, a ring-shaped
brazing filler metal (62) is fit on the connecting piece (60).

20 A technique of the invention of claim 11 is so designed
that according to the invention of claim 1, the blockading step
is a step of fitting an end piece (43) including joint portions
{44, 44) located at respective ends and a bagged portion (45)
larger in diameter than the joint portions (44, 44), at one of

25 the joint portions (44) to the main portion (41) of the pipe

(40) to form the connecting portion (42}, and mounting the block
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T Li . . -
openi ng ends of the connecting portions (42, 42) respectively so as to seal
the pipe (40). The technique of the invention of claim1 further conprises
5 . a piece inserting step of inserting one end of a connecting piece (60)
into the connecting portion (42) of one pipe (40) while breaking the bl ock
plug (50) and inserting the other end of the connecting piece (60) into the
connect i ng NG i (59) ( Feymed ofica eetalilge (BA0m whifferkntalknnpatkeiblofkoml ug
(50). 10 . The technique of the invention of claiml still further
conpri ses &h%iirinting opaterial natt thec bagged mpntdan oS ) 40§ thet had
pi pes (40) wth the connecting piece (60) by jointing material. A technique
of the i nv@#iee(4¥) claim2 is so designed that 15 according to the
invention of claim1, the block plug (50) is made of brazing filler netal
and the bl ock plEWFthsF), $beypiege insersingi s§epnisr rastepr ofoinsenginge
connecting portion (42) of the pige (40)_ and the connecting piece (60).

5 the connecting piece (60) while breaking more than a half of
the outer peripheral edge of the block plug (50) so as to leave
the broken block plug (50) between the bagged portion (45) and
the connecting piece (60).

In addition, the joint step is a step of brazing the

10 connecting piece (60) and the joint portion (44) of the end
piece (43) with each other.

A technique of the invention of claim 12 is so designed
that according to the invention of claim 1, the pipe (40) is
a refrigerant pipe for refrigerating apparatus (10).

15 A technique of the invention of claim 13 first comprises
a pipe (40) formed at a specific length.

Further, the technique comprises block plugs (50) which
are each made of a metallic film and are respectively mounted
on opening ends of connecting portions (42, 42) continuously

20 located on both end sides from a main portion (41) of the pipe
(40) in a way that the outer peripheries of the block plugs (50)
adhere closely to the opening ends of the connecting portions

(42, 42) respectively so as to seal the pipe (40).
A technique of the invention of claim 14 is so designed

25 that according to the invention of claim 13, the block pPlug (50)

is made of brazing filler metal.

This Sheet Has Been Replaced

AR

THIS SHEET HAS BEEN
REPLACED




A technique of the invention of claim3 is so designed that 20 accordi ng
to the invention of claim1l1, the block plug (50) is shaped into a hat in
cross section. A technique of the invention of claim4 is so designed that
according to the invention of claiml1, the block plug (50) is press-fitted

into the connecting portion (42) so as to adhere 25 closely to the
openi ng end of tAetéeRnfguengrpPehéi PAvEARL onAokeeBiAUE 50f st k9 iqaanrfniden of
claim5 is so designed that 4 according to the invention of claiml, the

bl ock plug thé} becordiagoricathy havdadivht b helDrniBg &Hé adnd hef a
connecting portion (42). A technique of the invention of claim6 is so
desi gned t ha¢nriectirgy quiretien((€0) tilwe inveartiddinto dhdl Wohnddtdng pRXE4Gh i S
filled (42) of one pipe (40) while breaking the block plug (50), the
5 other end of the connecting piece (60) is inserted into the
connecting portion (42) of another pipe (40) while breaking the
block plug (50), and the connecting portions (42) of the pipes
(40) are Jjointed with the connecting piece (60) by jointing
material.

10 A technique of the invention of claim 16 is so designed
that according to the invention of claim 15, the block plug (50)
is made of brazing filler metal and the block plug (50) is the
jointing material for jointing the connecting portion (42) of
the pipe (40) and the connecting piece (60).

15 A technique of the invention of claim 17 is so designed
that according to the invention of claim 15, both ends (61, 61)
of the connecting piece (60) are each shaped into a wedge point.

A technique of the invention of claim 18 is so designed
that according to the invention of claim 13 or 15, the pipe (40)

20 is filled with inert gas (4a).

A technique of the invention of claim 19 is so designed
that according to the invention of claim 15, the connecting
portion (42) of the pipe (40) is formed in a way of fitting an
end piece (43) including joint portions (44, 44) located at

25 respective ends and a bagged portion (45) larger in diameter

than the joint portions (44, 44), at one of the joint portions
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§ i
with inert gas (4a). A technique of the invention of claim7 is so designed
that according to the invention of claiml, both the connecting portions
(42, 42y of the pipe (40) are formed larger in dianmeter 10 than the main
portion (41). A technique of the invention of claim8 is so designed that
according to the invention of claim1l1, the pipe (40) is a copper pipe. A
t echni que ¢4y heoi thenmadn pbrtianm(21) scsotHespiped (40nt 15 accordi ng
to the invention of claim1l, both ends (61, 61) of the connecting piece
(60) are each sPHaptberntthe bisslte glugnt{50A fisclormed of 4 hmetalkid i Oilmf
claim10 is so designed that according to the invention of claiml, a
ri ng- shapedifferemy in [merermistlalfros?thesidintiony medegimiecanidngyspnoertéd)) .
20 A technique of the invention of claim 1l is so designed that
accordi ng at the baggedi bartfionl 4dM 1oft hbebendknileng $88p.is a step of
fitting an end giece (43) including joint portions
5 n addition, the connecting piece (60) is inserted while
breaking more than a half of the outer peripheral edge of the
block plug (50) so as to leave the broken block plug (50)
between the bagged portion (45) and the connecting piece (60)
and is brazed with the joint portion (44) of the end piece

10 {43).

A technique of the invention of claim 20 is so designed
that according to the invention of claim 13 or 15, the pipe (40)
is a refrigerant pipe for refrigerating apparatus (10).

- Operation -

15 Under the above structure, in the inventions of claims 1
and 13, the pipe connecting method starts with the blockading
step of blockading the pipe (40). For example, a uniform-
diameter original pipe, from which water and oil are removed,
is formed and the connecting portions (42, 42) contiguous with

20 °  the main portion {41) are then formed.

Particularly, in the inventions of claims 8, 12 and 20,
the pipe (40) is a refrigerant pipe for refrigerating apparatus
and is a copper pipe. In the invention of claim 7, the
connecting portions (42, 42) are formed larger in diameter than

25 the main portion (41).

Thereafter, in the inventions of claims 6 and 18, the inner
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4] Vi
(44, 44) located at respective ends and a bagged portion (45) larger in
di aneter than the joint portions (44, 44), at one of 25 the joint
portions (44) to the main portion (41) of the pipe (40) to formthe
connecting portion (42), and nmounting the block 5 This Sheet Has Been
Repl aced T plug (50) forned of a netallic filmdifferent in materi al

from t he | gpacensr maher pabe atad ios DaggeToBORL LRNLAGEL GhsLigapnd picce(43).
Further, the piece inserting step is a step of inserting 5

connecting pi ecsub8@yuuehti¢, bigakhad swate hak ankaldipd (4w %t Q‘."J.lled
peri pheral edge of the block plug (50) so as to | eave the broken bl ock plug
(50) bet weeith enddtg @R N@&)i,0fhe4blodRUplugs (50) made in another step
are respectively inserted into both the connecting portions (42,
5 42) from the opening ends thereof, and the block plugs (50) are
mounted at the pipe (40) so as to seal the pipe (40), thereby
completing the blockading step.
Particularly, in the inventions of claims 2, 14 and 186,
the block plugs (50) are made of brazing filler metal. Further,
10 in the inventions of claims 3 and 4, since the block plugs (50)
are each shaped into a hat in cross section, the trunk portions
of the block plugs are respectively press-fitted into the
connecting portions (42, 42) from the opening ends thereof. In
the invention of c¢laim 5, the block plugs (50) are
15 ultrasonically bonded with the connecting portions (42, 42).
Thereafter, for example, at the site of installation of
the refrigerating apparatus (10), in the inventions of claims
1 and 15, the piecé inserting step is started. In detail, when
two pipes (40, 40) are connected to each other, one end of the
20 connecting piece (60) is inserted into the connecting portion
(42) of one of the pipes (40) and the other end of the
connecting piece (60) is inserted into the connecting portion
{(42) of the other pipe (40).
Subsequently, the two pipes (40, 40) are moved toward each
25 other and the connecting piece (60) is pushed into the

connecting portions (42, 42) of both the pipes (40, 40). At the
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t he connébtind piece (60). In addition, the joint step i's a step of brazing

the 10

connecting piece (60) and the joint portion (44) of the end piece

(43) with each other. A technique of the invention of claim12 is so
designed that according to the invention of claim1l1l, the pipe (40) is a
refrigerant pipe for refrigerating apparatus (10). 15 A techni que
of the invebmeoninf tisé aimrdritifonsstoft @lpimse9 angi pe, (dincéothedend §61)
specific length. Further, the technique conprises block plugs (50) which
are each nmafietbé eomméeting piéceandOpr ésrsbapedi ipty avpoirt, ocbheppusing
ends of connecting portions (42, 42) continuously 20 | ocated on both end
si des fronmo€ hbercgraregtimg pipcef (60 proradesObreakagesyf ttthe billkekopleyg
peri pheries of the block plugs (50) adhere closely to the opening ends of
the connec®Ry pur thensopmectddpy péepect(i®@el.y so as to seal the pipe (40).
A technlque of the invention of claim14 is so_designed

10

15

20

25

In this state, the block plug (50) is interposed between
the connecting piece (60) and the connecting portion (42) of
the pipe (40).

Subsequently, the pipe connecting method is shifted from
the piece inserting step to the joint step. In the state that
the connecting piece (60) is pushed into the connecting portions
{42, 42) of both the pipes (40, 40), connection is made between
each of the connecting portions (42, 42) and the connecting
piece (60). For example, when the pipe {(40) is heated, the block
plug (50) is melt so that the pipe (40) and the connecting piece
(60) are brazed with each other. At this time, if the inner
space of the pipe (40) is filled with inert gas (4a), the inside
of the pipe (40) is brazed in an atmosphere of inert gas thereby
completing the joint step.

Particularly, in the invention of claim 10, since the
ring-shaped brazing filler metal (62) is fitted on the
connecting piece (60), shortage of brazing filler metal is
prevented.

In the above-mentioned manner, connection of pipes (40)
is sequentially made.

Further, in the inventions of claims 11 and 19, at the

blockading step, the pipe (40) is formed in a way of jointing

10
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25 t hat acéording to the invention of claim13, the block plug (50) is
made of brazing filler netal. A techni que of the invention of claiml15
i s .so désigned that according to the invention of claim13, one end of a
connecting piece (60) is inserted into the connecting portion (42) of one
pi pe (40) while breaking the block plug (50), the 5 ot her end of the
connect i ngtheeend( ®dedes (4P emtedthentiminie martiart | i )perf iarwe (e with
anot her pi pe (40) while breaking the block plug (50), and the connecting
portions (%h¢ mainipoptien (40) and pounting wthe bleck pirgt (3%) Recth€ 60)
by jointing material. 10 A technique of the invention of claim 16
is so de5|9a§QethPr§éebrd4ﬁy o6 the endepieoe é#3tlai m 15, the bl ock plug
(50) is made of brazing filler nmetal and the blocktglug (50) is the
Thereafter, the pipe connecting method proceeds to the
5 piece inserting step, where the connecting piece (60) is
inserted into the end pieces (43) of the two pipes (40, 40) to
be connected. When the connecting piece (60) is inserted into
the end piece (43), more than a half of the outer peripheral
edge of the block plug (50) is broken. When the connecting piece
10 (60) is further pushed into the end piece (43), a part of the
outer peripheral edge of the block plug (50) is left without
being cut away so that the block plug (50) is left between the
end piece (43) and the connecting piece (60).
Then, the pipe connecting method proceeds to the joint
15 step, where the pipes (40) are connected in a way of jointing
the connecting piece (60) with the connecting portion (44) of
the end piece (43} by jointing member such as brazing filler
metal.
- Effects of the invention -
20 According to the inventions of claims 1, 11, 13, 15 and
19, since the block plugs (50) are respectively provided on both
ends of the pipe (40) so that the inside of the pipe (40) is
blockaded, sufficient management of pipes (40) is possible.
Accordingly, it can be prevented in advance that: a high

25 humidity of air enters the pipe (40); and the pipe (40) is used

with dewfall left on the inner surface thereof.

e
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jointing material for jointing the connecting portion (42) of the pipe (40)
and the connecting piece (60). 15 A techni que of the invention of
claim17 is so designed that according to the invention of claim15, both
ends (61, 61) of the connecting piece (60) are each shaped into a wedge

poi nt .

A technique of the invention of claim18 is so designed that

accor ding 10 t hks| AVARDE Glodlsaitfiy] §506ndSi R dA0 2lhs 13 ld | €

with inert gas (4a). A technlque of "the invention of claim19 Is so

desi gned t2a} st dith@anObehgebi¥elY | PFewintdditRatowatBe £9MALLdd Nthto
portion (42) of the pipe (40) is forned in a way of fitting an end piece
(43) incl ubefipigerant porthieondry 4Auld4an0®d edt2icBby obseRes! Miafids and
a bagged portion (45) Iarger in diameter than the joint portions (44, "44),
at one of éfkanecing PELiabDbi¥y of air conditioning.

5

10

15

20

25

In particular, the above-mentioned effect is conspicucusly
exerted in the case of use of a refrigerant mixture containing
flon gas R134a (1,1,1,2-tetrafluorcethane), HFC (hydrofluoro
carbon) or the like as refrigerant. In detail, if flon gas Rl34a
is used as refrigerant, it is required to use ester oil as
lubricating oil for refrigerating apparatus. Ester oil has a
high affinity for water so as to be chemically combined with
water at a very high speed. The mixture of ester oil and water
would produce carboxylic acid. Carboxylic acid has an effect
of melting an insulation (enamel) of a compressor. Therefore,
the dry rule must be strictly observed. The above inventions
can securely follow the dry rule. |

Further, according to the invention of claim €, since no
water is produced in the pipe (40), production of an oxide film
in brazing can be prevented. As a result, the clean rule can
be strictly observed thereby enhancing reliability of
refrigerating operation.

In detail, when the pipes (40) which are copper pipes are
connected to each other by brazing, an oxide film is formed on
each pipe due to chemical combination between copper and oxygen.
If such an oxide film is formed on the inner surface of the pipe

(40) , the oxide film is mixed into refrigerant and lubricating
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(44) to the main portion (41) of the pipe (40). Further, the bl ock plug

(50) is fornmed of a netallic filmdifferent in material fromthe jointing
and is nmounted at the bagged portion (45) of the end piece (43).

mat eri ai

5

In addition, the connecting piece (60) is inserted while breaking nore than

a half of the outer peripheral

t he br okenoblodlorp|nef riSeraibing appgam thegghepotidn 4B} degrades the

connecting piece (60) and is brazed with the joint portion (44) of the end
pi ece 10 lubzdpitw ofckie qleboicating nedhtfon véfrigersing sappadetugned

that according to the invention of claim13 or 15, the pipe (40) is a
ref ri ger an€lpgpea faapiddmnyysubei and aspavidt backiny. holeymafi ani sgcumgbator

Under the above structure, in the inventions of clains 1 and 13, the pipe

connect i ng2pet¥erelaratedly wraraccomrasatimparts and the like, resulting

5

10

15

20

25

in decrease in life time of the compressor. Therefore, the clean
rule must be strictly observed. The invention of claim 6 can
securely follow the clean rule.

Furthermore, according to the inventions of claims 2, 14
and 16, since the block plug (50) is made of brazing filler
metal, it is not necessary to separately provide brazing filler
metal for brazing. This enables saving in material thereby
achieving energy conservation.

In addition, since the block plug (50) is used as brazing
filler metal, it can be prevented that alien substances remain
after connection of the pipes (40). This enhances reliability
of refrigerating operation.

According to the invention of claim 3, since the block plug
(50) is shaped into a hat in cross section, blockade of the pipe
(40) can be securely made.

According to the invention of claim 4, since the block plug
(50) is press-fitted into the pipe (40), mouhting of the block
plug (50) can be readily made. This facilitates a mounting work.

According to the invention of claim 5, since the block plug
(50) is ultrasonically bonded with the pipe (40), the block plug
(50) can be securely mounted on the-pipe (40) . This enhances

sealing performance of the pipe (40).

13

edge of the block plug (50) so as to | eave
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step of bl ockading the pipe (40). For exanple, a uniform dianeter original
pi pe, fromwhich water and oil are renoved, is fornmed and the connecting
portions (42, 42) contiguous with 20 the main portion (41) are then
formed. Particularly, in the inventions of clainms 8, 12 and 20, the pipe
(40) is a refrigerant pipe for refrigerating apparatus and is a copper

pi pe. In the i nvericralingl tol &h&) Invéhei G N d1REmMROK! LARS 1842siheék *HE
formed larger in dianmeter than 25 the main portion (41). Thereafter, in

the invent igipe did40)| asnEibladdrilith irea-t gaer (8a), ppodEction ReF RINPOXA4R) i

filled wth inert gas (4a). Subsequently, in the state that the pipe (40)

is filled Mitlm iimebiraging(dan,bé heeddwully pregented). mhde enablekheecsirep
obedience of the clean rule.

5 According to the invention of claim 7, since the connecting
portion {(42) of the pipe (40) is formed in a large diameter,
the pipes (40, 40) can be connected with each other without
decrease in pipe diameter due to the connecting piece (60).

According to the invention of c¢laim 8, since the pipe (40)

10 is a copper pipe, working such as bending can be readily made.
This allows easy construction of piping.

According to the inventions of claims 9 and 17, since the
ends (61, 61) of the connecting piece (60) are each shaped into
a point, breakages of the block plugs (50) can be readily made

15 at the ends (61, 61), this accelerates and facilitates the pipe
connecting work.

According to the invention of claim 10, since the
connecting piece (60) is provided with the ring-shaped brazing
filler metal (62), shortage of brazing filler metal can be

20 securely prevented so that the connecting piece (60) can be
securely jointed with the pipe (40). This provides enhanced
reliability of the pipe connecting work.

[Brief Description of Drawings]

Fig. 1 is a diagram schematically showing a refrigerant

25 Piping system of an air conditioner.

Fig. 2 is a cross section showing a necessary portion of
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are respéctivély inserted into both the connecting portions (42, 5 42)
fromthe opening ends thereof, and the bl ock plugs (50) are nounted at the
pi pe (40) so as to seal the pipe (40), thereby conpleting the bl ockading
step. Particularly, in the inventions of clains 2, 14 and 16, the bl ock
plugs (50) are nmade of brazing filler netal. Further, 10 in the
i nventi onstbé plipens 3 and 4, since the block plugs (50) are each shaped
into a hat in cross section, the trunk portions of the block plugs are
respectively pr&ig.f3tiedaicross heechiviecf ngn@osnd ot {He, piPs showmnde
opening ends thereof. In the invention of claimb5, the block plugs (50) are
15 ul t r $benstakey thatdébewpihet he £hhhedt whghpnitrogen(dads.42).
Thereafter, for _exanple, at the site of installation of the refrigerating
appar at us (10), Fig-tfels rvernommssettiodmiof dnanshd Hf ttiee pipe showing ng
step is started, In detail, when two pipes (40, 40) are connected to each
ot her ® onetBfidssptenthat a bteskepliggipi meunted) therepaserted into the
connecting portion .
Fig. 5 is a cross section of ends of the pipes showing the
state that a connecting piece is inserted thereinto.
Fig. 6 is a cross section of the ends of the pipes showing
the state that the connecting piece is jointed therewith.
10 Fig. 7 is a cross section of the ends of the pipes showing
the state that the ends are connected to each other.
Fig. 8 is an enlarged cross section showing the block plug.
Fig. 9 is a partially cutaway view in perspective of the
connecting piece.
15 Fig. 10 is a partially cutaway view in perspective of the
connecting piece on which a ring-shaped brazing filler metal
is provided in Embodiment 2.
Fig. 11 is a cross section of one end of a pipe showing
the state that a block plug is mounted thereon in Embodiment
20 3.
Fig. 12 is a cross section of the end of the pipe showing
the state that the block plug is broken in Embodiment 3.
Fig. 13 is a cross section of the end of the pipe showing

the state that a connecting piece is fitted thereto in

- 25 Embodiment 3.

Fig. 14 is a cross section showing the connecting piece
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(42) of one of the pipes (40) and the other end of the connecting piece
(60) is inserted into the connecting portion (42) of the other pipe (40).
Subsequently, the two pipes (40, 40) are noved toward each 25 ot her and
the connecting piece (60) is pushed into the connecting portions (42,
42) of both the pipes (40, 40). At the time, in the inventions of clains
9 and 17, sifnEmbokddmemd G61) of the connecting piece (60) is shaped into a
point, the push of the connecting piece (60) provides breakage of the bl ock
plug (50) by th&igondAdcisng prese seéfhiorns showing al gonhéestingt piet@eabdiock
plug (50) is interposed between the connecting piece (60) and the

connect i ngoper Ench of42) pdpe ha Empedinent Subsequently, the pipe connecting
method is shifted from

Fig. 16 is a cross section of the end of the pipe showing

5 the state that the connecting piece is fitted thereto in
Embodiment 4.
[Best Mode for Carrying Out the Invention]

Detailed description is made below about embodiments of

the present invention with reference to the drawings.
10 - Embodiment 1 -

As shown in Fig. 1, reference numeral (10) indicates a
multi-type air conditioner as an refrigerating apparatus in
which a plurality of (a maximum of 8) indoor units (30) are
connected to a single outdoor unit (20) through a communication

15 line (11) as a refrigerant delivery line.

The outdoor unit (20), not shown in detail, is provided
with an outdoor-side refrigerant circuit (21) so composed that
an outdoor heat exchanger and an outdoor motor-operated
expansion valve are connected with a compressor, a four-way

20 selector valve and an outdoor fan through the refrigerant
delivery line. On the refrigerant delivery line in the outdoor-
side refrigerant circuit (21) of the outdoor unit (20), a
service port (22) is provided. At both ends of the outdoor-side
refrigerant circuit (21), shut-off valves (23, 23) are provided

25 respectively.

The indoor unit (30), not shown in detail, is provided with

16



t he pieceninseFting step to the joint step. In the state that 10 t he
connecting piece (60) is pushed into the connecting portions (42, 42) of
both the pipes (40, 40), connection is made between each of the connecting
portions (42, 42) and the connecting piece (60). For exanple, when the pipe
(40) is heated, the block plug (50) is nelt so that the pipe (40) and the
connecti ngam eoedddr~sidéOrefirigérangedcirthieadBlyt ser .cohipdded thake, anf
the inner space of the pipe (40) is filled with inert gas (4a), the inside
of the pi péndtdr | heatazekchangerat amgiphane bdhdooersides mbtorbypevabédt i ng
the joint step. Particularly, in the invention of claim210, since the 20
ri ng- shapeeéxpaaasiicgy vallveraretannddi2dd wisth fan tiodown fahetboought the
pi ece (60), shortage of brazing filler netal is prevented. In the
above- nent irefzdgerantrdetivery tliiove .ofThe putdeddyside seafirigeranty chgdeit2s
Further, in the inventions of clainms 11 and 19, at the
5 {21) and the indoor-side refrigerant circuit (21) are connected
to each other through the communication line (11) thereby
forming a refrigerant circulation system (12).
The above-mentioned air conditioner (10) circulates
refrigerant in a way that in cooling operation, refrigerant
10 discharged from the compressor is condensed by the ocutdoor heat
exchanger, is reduced in pressure by the indoor motor-operated
expansion valve, is evaporated by the indoor heat exchanger and
is returned to the compressor, and in a way that in heating
operation, refrigerant discharged from the compressor is
i5 condensed by the indoor heat exchanger, is reduced in pressure
by the outdoor motor-operated expansion valve, is evaporated
by the outdoor heat exchanger and is returned to the compressor.
Further, for refrigerant charged in the refrigerant
circulation system (12), for example, flon gas R22 or flon gas
20 Rl34a (1,1,1,2-tetrafluorcethane) is used. For lubricating oil
for refrigerating apparatus charged in the compressor (not
shown) of the outdoor unit (20), mineral oil is used in the case
of use of flon gas R22, or ester oil as synthetic oil is used
in the case of use of flon gas Rl34a.

25 The communication line (11) is formed by connecting a

plurality of pipes (40, 40, ...). Out of the pipes (40), for
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bl ockadi ng step, the pipe (40) is formed in a way of jointing 10 the end
pi ece (43) at the joint portion (44) of one end with the main portion (41)
and nounting the block plug (50) at the bagged portion (45) of the end

pi ece (43). Thereafter, the pipe connecting nmethod proceeds to the 5

pi ece inserting step, where the connecting piece (60) is inserted into the

end pi ecesekAp1f d RRALIWRJRI BEAmMiAD-a fn IO RE @ANeRLE 1 RE am
connecting piece (60) is inserted into the end piece (43), nore than a half

of the outghd pgermigg@ism@geoﬁﬁmwea@i&@kl:méigu(lso)halss aOneRytn Wrenomhe

connecting piece 1 is further pushed into the end piece (43), a

part of the OutMrt&%t,pfteiealcdmﬂﬂqu‘aﬁl% hligek |l1Yg iE5@bnnedtld vy ikt
bei ng cut away so that the block plug (50) is |eft between the
outdoor-side refrigerant circuit (21) and the indoor-side
5 refrigerant circuit (31) through respective couplings (13) such
as flared fitting and flange fitting. The adjacent pipes (40,
40, ...) are connected to each other by brazing.
In one of features of the present invention, as shown in
Figs. 2-4, block plugs (50) are provided at both open ends of
10 the pipe (40) respectively. The pipe (40) is a clean copper pipe
in which water and oil are removed from the inner surface
thereof, and has a.structure that connecting portions (42, 42)
are formed at both ends of a main portion (41) respectively.
The main portion {(41) is formed so as to have the uniform
15 diameter from one end to another end. The connecting portions
{42, 42) are each flared so as to be formed larger in diameter
than the main portion (41).
As shown in Fig. 8, the block plug (50), which is the most
important feature of the present invention, is mounted on each
20 of the connecting portions (42, 42) in a way to be press-fitted
into each of the connecting portions (42, 42) of the pipe (40)
from their opening ends.
The Dblock plug (50) is a metallic film and more
specifically is made of brazing filler metal. The block plug
25 (50) is shaped into a hat in cross section in a way that its

trunk portion (51) like a truncated cone is formed at one end

18



end piece (43) and the connecting piece (60). Then, the pipe connecting

nmet hod proceeds to the joint 15 step, where the pipes (40) are connected
in‘a way of jointing the connecting piece (60) with the connecting portion
(44) of the end piece (43) by jointing nenber such as brazing filler netal.
- Effects of the invention - 20 According to the inventions of

| ai 1, 11, 13, 1 19, _si .the bl ock .nl 50 . '
or ovi ded o “BBPR SRR G eRe S BB EAIOPURIY, FEEN o YRR GO R 4 40)
i s bl ockaded, ffigient t ' 40), i 1.bl A di_ngly,
[+ can be. SPel e 14T SHaneoRRraer e Rl seed | SoREERYeLR L WERAY
t he pipe (éggnggngogggogiQg3$4glrggtgaegu@L£ngemﬁaII | eft on the inner

surface t hereo
Further, the trunk portion (51) of the block plug (50)

5 adheres closely to the inner periphery of the end of the
éonnecting'portion (42) and concurrently the flange portion (53)
adheres closely to the end surface of the connecting portion
{(42) , thereby sealing the pipe (40). Nitrogen gas (4a) as inert
gas is poured into the pipe (40) before mounting of the block

10 plug (50) so that the pipe (40) is filled with the nitrogen gas
(4a).

The adjacent pipes (40, 40, ...) are connected at each of
the connecting portions (42, 42) to each other through a
connecting piece (60).

15 As shown in Figs. 5-7, the connecting piece (60) is
inserted at one end thereof into the connecting portion (42)
of one pipe (40) and is inserted at the other end into the
connecting portion (42) of anothér pipe (40), through connecting
tools (70). The outer periphery of the connecting piece (60)

20 is brazed with the inner peripheries of the connecting portions
(42, 42) thereby connecting two pipes (40, 40).

As shown in Fig. 8, the connecting piece (60) is formed
into a short pipe whose outer diameter is slightly smaller that
the inner diameter of the connecting portion (42) of the pipe

25 (40) , and each of ends (61, 61) thereof is shaped into a wedge

point (V-shaped) in side view so as to be bias cut from both
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As a result, according to the inventions of clains 12 and 20, since it can
be securely prevented that water is mxed into refrigerant, the dry rule
can be strictly observed thereby enhancing reliability of air conditioning.
5 In particular, the above-nentioned effect is conspicuously
exerted in the case of use of a refrigerant m xture containing flon gas

R134a (1, loppdsitérsidesr sridininkertlEe {AYS€hd UbthdatibgNpoRtibhe (aXkg as

refrigerant. In detail, if flon gas R134a is used as refrigerant, it is
requi red td2iseofstolie Opipas 1@0, 40p;i aftid ngofihbckhgr ghie@er 4BONY is
apparatus. Ester oil has a high affinity for water so as to be chemcally
conbi ned webhcumtently insertediiigitospetH. tHéepipeas u(£0 pf4Est Eireoudh atle
wat er woul d produce carboxylic acid. Carboxylic acid has an effect of
nmel ti ng anconsetbingrtdaelmnél0) ah &heospakssthat Therief dnsertbd inthethisy
rule nust be strictly observed. The above inventions can securely follow
t he dby rukeunkupdrdionscctsll ngft dhehdlicokepliwys 0{5C) amoubted e tioe
connecting portions (42). In the insertion of the connecting
piece (60), the block plugs (50) are broken.

Further, when the pipes (40) are heated by a burner in
order to connect the connecting piece (60) and the pipes (40),

10 the block plugs (50) are melt into brazing filler metal so that
the connecting piece (60) can be brazed with the pipes (40)
through the block plugs (50).

~ Pipe connecting method -

Next, description is made about a pipe connecting method

15 of the above-mentioned air conditioner (10).

First, the outdoor unit (20) and the indoor units (30) are
installed at given places in a building or the like and the
communication line (11) is then connected to the outdoor-side
refrigerant circuit (21) and the indoor-side refrigerant circuit

20 (31) through the couplings (13).

At the time, the communication line (11) is formed in a
way of connecting a multiplicity of pipes (40) to one another.

Here, detailed description is made about connecting
opération of the pipes (40).

25 First, the pipe (40) is subjected to a blockading step.

For example, an original pipe with a uniform diameter from which
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water is produced in the pipe (40), production of an oxide filmin brazing

can be prevented. As a result, the clean rule can 20 be strictly
observed thereby enhancing reliability of refrigerating operation. In
detail, when the pipes (40) which are copper pipes are connected to each

other by brazing, an oxide filmis forned on each pipe due to chem cal
M e R e AT B S TR T T S
T e e v I
Soher 115, SRR ARG elond bes o O BREK S & s pocerthaler
(41).
5 Thereaftér, as shown in Fig. 3, the pipe (40) is filled
with nitrogen gas (4a).
Subsequently, in the state that the pipe (40) is filled
with nitrogen gas (4a), as shown in Fig. 4, the trunk portions
(51) of the block plugs (50) formed in another step are press-—

10 fitted into the connecting portions (42, 42) from their opening
ends respectively so that the block plugs (50) are mounted on
the pipe (40) so as to seal the pipe (40) by the block plugs
(50) , thereby completing the blockading step.

The pipes (40) which are each provided with block plugs

15 {50) and are each filled with nitrogen gas (4a) are stored in
a plant or the like and are then carried to the site of
installation of the air conditioner (10) by a specific pipe
count.

Thereafter, at the site of installation, a piece inserting

20 step is started. As shown in Fig. 5, when two pipes (40, 40)
are connected to each other, one end of the connecting piece
(60) is inserted into the trunk portion (51) of the block plug
(50) mounted at the connecting portion (42) of one pipe (40),
and the other end of the connecting piece (60) is inserted into

25 the trunk portion (51) of the block plug (50) mounted at the

connecting portion (42) of the other pipe (40).
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5 in decrease in life tine of the conpressor. Therefore, the clean rule
must be strictly observed. The invention of claim6 can securely followthe
clean rule. Furthernore, according to the inventions of clains 2, 14 and
16, since the block plug (50) is nmade of brazing filler 10 metal, it is
not necessary to separately provide brazing fiIIer nmetal for brazing. This

bl ing i th !
2ddi thon, Si noe TRESET Yy SRt AL U SEOBTRIERSTIA 0 (a
be prevent %L#]Q%Eha bf4 By é@o‘iﬁ E%Eﬁ#; tJr?l (7(}"}‘c Lol eRANERS by (4be

pi pes (40) I's enhances rellab ty o rigerating operation. Accordlng
to the inveyy Oi‘ermeéam:gwa§an8§c}1hStﬂE9CkIH' Hdth3?) h§ §H6§ﬁd1hanan hat

in cross section, blockade of the pipe (40) can be seCurely nade.

Accordi ng tg tﬂ?e'c?dﬂi@é@fh? £ééém<éo)SwCeohéerbéﬁekypbughéé%nts the
press- fitted into the pi pe 4% nmount1 ng of the bl ock

5 connecting portions (42 42) of both the pipes (40, 40). At the

time, the push-in of the connecting piece (60) provides breakage
of the block plugs (50) by the connecting piece (60) since the
connecting piece (60) has both ends (61) each shaped into a
wedge point.'

10 In this state, the block plugs (50) made of brazing filler
metal are interposed between the connecting piece (60) and the
connecting portions (42, 42) of thé pipes (40).

Next, the pipe connecting method proceeds from the piece
inserting step to a joint step. When the pipes (40) are heated

15 by a burner in the state that the connecting piece (60) is
pushed in the connecting portions (42, 42) of both the pipes
(40, 40), as shown in Fig. 7, the block plugs (50) are melt so
that the pipes (40) are brazed with the connecting piece (60).
At the time, since the pipes (40) are filled with nitrogen gas

20 (4a) , the inner space of each pipe (40) is brazed under nitrogen
gas atmosphere thereby completing the joint step.

Such connection between the pipes (40) is sequentially made

thereby resulting in formation of the communication line (11).

As mentioned above, the communication line (11) 4is then

25 connected to the outdoor unit and the indoor units. Thereafter,

the inner space of the communication line (11) is sucked into
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plug (50) can be readily made. This facilitates a mounting work. According
to the invention of claim5, since the block plug (50) is ultrasonically
bonded Wi th the pipe (40), the block plug 25 (50) can be securely
nmounted on the pipe (40). This enhances sealing perfornmance of the pipe
(40). 13 According to the inventions of clainms 6 and 18, since the pipe

(40) is fild %dauinhahae&hfﬁiﬁg%ab iBr efdehbaniff tAB exmflGnich®ibA Diadi ng
can be securely prevented. This enabl es secure obedi ence of the clean rule.

5 Agaqqr,diﬂgefébg f@o%;)sly@ﬁﬁenc&ﬁs&@éﬂan $h NgE14 PEok OBBEEhENEir
portion (42) of the pipe (4 Is formed in a large dianeter, the pipes (40,
40) can be &AHIRGIRGM (1ib)each other wi thout decrease in pipe dianeter due
to the connecting piece (60).

- Effects of pipe connection in Embodiment 1 -

5 As mentioned so far, according to the present embodiment,
since the block plugs (50) are respectively provided on both
ends of the ﬁipe (40) so that the inside of the pipe (40) is
blockaded, sufficient management of pipes (40) is possible.
Accordingly, it can be prevented in advance that: a high

10 humidity of air enters the pipe (40); and the pipe (40) is used
with dewfall left on the inner surface thereof.

As a result, since it can be securely prevented that water
is mixed into refrigerant, the dry rule can be strictly obserwved
thereby enhancing reliability of air conditioning.

15 In particular, the above-mentioned effect is conspicuously
exerted in the case of use of a refrigerant mixture containing
flon gas R134a, HFC or the like as refrigerant. In detail, if
flon gas Rl34a is used as refrigerant, it is required to use
ester oil as lubricating oil for refrigerating apparatus. Ester

20 oil has a high affinity for water so as to be chemically
combined with water at a very high speed. The mixture of ester
oil and water would produce carboxylic acid. If carboxylic acid
exists in the refrigerant circulation system (12), it has an
effect of melting an insulation (enamel) of a compressor

25 provided in the outdoor unit (20). Therefore, the dry rule must

be strictly observed. The above embgdiment can securely follow
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Accordind to'the invention of claim8, since the pipe (40) 10 s a
copper pipe, working such as bending can be readily nmade. This all ows easy
construction of piping. According to the inventions of clains 9 and 17,
since the ends (61, 61) of the connecting piece (60) are each shaped into a
poi nt, breakages of ‘the block plugs (50) can be readily nmade 15 at the
ends (61, pgcelerates and facilitates the pipe connecting work.
According to t e |nvent|on of claim 10, since the connecting piece (60) S

ded with t ;!
provided i ih BErthad, SIANRE HE7\dBel! LLepdRidled o7 ttﬁa%kgae SNt ng

brazing filler secure revented SO
pi ece (60)y, &@1&?%& Ay d:01 e & 4 i tﬁleaﬁ 43[49>be 04 9% a
enhanced re rability of the pipe connecting wo Brie scrlptlon of

Drawi ngs] FbEult,! Stie diAWAM saheMaLicady §*&9‘ﬂ’b'&ﬂya E54&1-964 athedby
pi pi ng system of an air conditioner.
5 enhancing reliability of refrigerating operation.

In detail, when the pipes (40) which are copper pipes are
connected to each other by brazing, an oxide film is formed on
each pipe due to chemical combination between copper and oxygen.
If such an oxide film is formed on the inner surface of the pipe

10 (40}, the oxide film is mixed into refrigerant and lubricating
oil for refrigerating apparatus. The oxide film degrades the
lubricity of the lubricating oil for refrigerating apparatus,
clogs a capillary tube and an oil backing hole of an accumulator
and acceleratedly wears compressor parts and the like, resulting

15 in decrease in life time of the compressor. Therefore, the clean
rule must be strictly observed. The present embodiment can
securely follow the clean rule.

Furthermore, since the block plug (50) is made of brazing
filler metal, it is not necessary to separately provide brazing

20 filler metal for brazing. This enables saving in material
thereby achieving energy conservation.

In addition, since the block plug (50) is used as brazing
filler metal, it can be prevented that alien substances remain
after connection of the pipes (40). This enhances reliability

25 of air conditioning.

Since the block plug (50) is shaped into a hat in cross
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Fig. 2 is a cross section showing a necessary portion of 14 t he pi pe.
Fig. 3 is a cross section of one end of the pipe showing the state that the
pipe is'filled with nitrogen gas. Fig. 4 is a cross section of one end of

t he pi pe showing 5 the state that a block plug is nmounted thereon. Fig.
5 is a cross section of ends of the pipes showing the state that a

connect i Ng g9 S BIRERS I & Pipe Had) RdeS B TRHTeIS MR Of the
ends of the pipes showing the statethat the connecting pieCe is jointed

therewith. 10 purther] Gsirflcd StiRe CHPSEk SELLEO50f L8epeads-eittba RPhees

showi ng the state that the ends are connected to each other. Fig. 8 is an

enl arged cr@%s pige! i(20)ShavuREihBeok! ehle B1WEk plug (50) can be readily
made. This facilitates a mounting work.

5 Furthermore, since the pipe (40) is filled with nitrogen
gas (4a), production of an oxide film in brazing can be securely
prevented. This enables secure obedience of the clean rule.

Since the connecting portion (42) of the pipe (40) is
formed in a large diameter, the pipes (40, 40) can be connected

10 to each other without decrease in pipe diameter due to the
connecting piece (60).

Further, since the pipe (40) is a copper pipe, working such
as bending can be readily made. This allows easy construction
of piping.

15 Furthermore, since the ends (61, 6l1) of the connecting
piece (60) is shaped into a point, breakage of the block plug
(50) can be readily made at the ends (61, 61), this accelerates
and facilitates the pipe connecting work.

- Embodiment 2 -

20 As shown in Fig. 10, this embodiment has a structure that
the connecting piece (60) is provided with a ring-shaped brazing
filler metal (62).

The ring-shaped brazing filler metal (62) is fitted on the

outer periphery of the middle portion of the connecting piece
25 (60) and is designed so as to adhere closely to the end surface

of the connecting portion (42) of the pipe (40) when the
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Fig. 9is a partially cutaway view in perspective of the connecting piece.
15 \ Fig. 10 is a partially cutaway view in perspective of the
connecting piece on which a ring-shaped brazing filler metal is provided in
Enbodi nent 2. Fig. 11 is a cross section of one end of a pipe show ng the
state that a block plug is nounted thereon in Enbodi nent 20 3. Fig. 12

I's a crosscemséctingfpidde e(6b)fid hinsdPead vtdOthd esid @ iptpdeidd ock
plug is broken in Enbodinment 3. Fig. 13 is a cross section of the end of

the pipe skd2)ng the state that a connecting piece is fitted thereto in 25
Enbodi nent 3. Fig. 14 is a cross section showi ng the connecting piece 15

This Sheet Has Bhen Rhd guigse (40) is heated by a burner in order to
connect the pipe (40) and the connecting piece (60), the block
5 plug (50) is melt and concurrently the ring-shaped brazing
filler metal (62) is also melt thereby additionally applying
brazing filler metal to the pipe (40).
The reason for provision of the ring-shaped brazing filler
metal (62) is as follows: It is essential only that the block
10 plug (50) has a strength capable of blockading each opening end
of the pipe (40), or such a thickness. Further, brazing filler
metal has a better penetrativity as the distance between the
pipe (40) and the connecting piece (60) is narrower.
Accordingly, the thinner the block plug (50) is, the better it
15 is. If the block plug (50) is formed thinner, it may be short
of brazing filler metal. Therefore, the ring-shaped brazing
filler metal is provided as additional brazing filler metal.
According to the present embodiment, shortage of brazing -
 filler metal can be securely prevented so that the connecting
20 piece (60) can be securely jointed with the pipe (40). This
provides enhanced reliability of the connecting work.
Other structures, operations and effects are the same as
in Embodiment 1.
- Embodiment 3 -
25 As shown in Figs. 11-13, this embodiment 'shows another

embodiment of the block plug (50). In detail, the block plug
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of Enbodinent 3. Fi g. 15 is a cross section showi ng a connecting piece and
one end of a pipe in Embodinment 4. Fig. 16 is a cross section of the end of
t he pi pe showing 5 the state that the connecting piece is fitted thereto
i n Enbodi nent 4. [Best Mdde for Carrying Qut the Invention] Detailed
description is made bel ow about enbodi nents of the present invention with
ref erence (50} hefdthidisngmbotfiment is shapddodintenta BiskAbyshowludindg g 1,
reference nuneral (10) indicates a nulti-type air conditioner as an
refrigeratphbgnapparéios i(84Whiankd a pflamrde tyootidm (8%) numstead) ofhdder
units (30) are connected to a single outdoor unit (20) through a
comuni catbbock Plug | (549 (btludsng thértgemkporslan/ef51) iofe Embodiment

1.

5 The plane portion (54) is formed in the shape corresponding

to the cross-sectional surface of the connecting portion (42)

of the pipe (40).

The flange Portion (55) is formed in the shape of U in
cross section. The flange portion (55) is also designed so as

10 to be press-fitted into the connecting portion (42) of the pipe
(40) from the outer peripheral edge thereof.

The block plug (50) is designed so as to be broken by a
breaking tool (71). The breaking tool (71) is shaped into a
thumbtack in a way that its tip end is formed in the shape of

15 a cone.

As shown in Fig. 14, the connecting piece (60) is composed
of a short pipe which has a uniform diameter from one end to
another end.

Accordingly, in the case of connection of the pipes (40},

20 after each block plug (50) is broken by the breaking tool (71)
as shown in Fig. 12, the connecting piece (60) is inserted into
the connecting portion (42) of each pipe (40) as shown in Fig.
13. Then, the pipe (40) is heated by a burner so as to be
jointed with the connecting piece (60).

25 Other structures, operations and effects are the same as

in Embodiment 1.
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The outdoor unit (20), not shown in detail, is provided with an
outdoor-side refrigerant circuit (21) so conposed that an outdoor heat
exchanger and an outdoor notor-operated expansion valve are connected with
a conpressor, a four-way 20 sel ector valve and an outdoor fan through
the refrigerant delivery line. On the refrigerant delivery line in the

out door - side reféﬁgﬁéﬁﬁé g cuit (21) of the outdoor unit (20), a service
port (22) is prov oth ends of the outdoor-side refrigerant circuit

(20), shut-of 1 43| dese 3 r23). A€ RLYICNPE crnd ANIRE! LueLY adbeplpioor

unit (30), not s I's "provi de 0or - S|

[ﬁ;gg??;?g{éh%{ gpbf)b(el?%ﬁc 3.%50%%36% Na& ot "d88heeRh1 8XCHAN Wi, AN
material as the pipe (40).
5 More specifically, the pipe (40) is composed of a main
portion {(41) and an end piece (43). |

In the end piece (43), both ends are formed into joint
portions (44, 44) and an intermediate portion between the joint
portions (44, 44) is formed into a bagged portion (45) larger

10 in diameter than the joint portion (44). Thereby, the end piece
(43) forms a connecting portion in the shape of a short pipe.
Further, in the end piece (43), one joint portion (44) is fitted
on the main portion (41) of the pipe (40) and is then brazed,
while another joint portion (44) is opened.

15 The block plug (50) is so designed that a flange portion
(57) is formed at the outer peripheral edge of a disk-shaped
plane portion (56) corresponding to the cross-sectional surface
of the bagged portion (45). The block plug (50) is press-fitted
at the flange portion (57) intc the bagged portion (45).

20 Further, the block plug (50) is shaped into a thin film made
of copper which is same in material as the pipe (40).

The connecting piece (60) is formed of a short pipe whose
diameter is uniform from one end to another end. On its end
sﬁrface, a blade part (63) and a scoop part (64) are formed.

25 The blade part (63) is for breaking the block plug (50)

and is formed, over more than a half of the end surface of the
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expansi on val ve are connected with an indoor fan through the refrigerant
delivery line. The outdoor-side refrigerant circuit 5 (21) and the

i ndoor-Side refrigerant circuit (21) are connected to each ot her through
the communication line (11) thereby formng a refrigerant circul ation
system (12). The above-nentioned air conditioner (10) circul ates

refrigerangohfledtivey pide 1 (80990Linke aPsinglédreddefingardly iltlined at
di scharged fromthe conpressor is condensed by the outdoor heat exchanger,

i s reducedahnangbs soff €Sy Fub€hef(othe Blade QRO AL (6B )eXimanixi el nerd \eet drs
evaporated by the indoor heat exchanger and is returned to the conpressor,
and in a vwaygléadfi o Feein efrepaferentialBf rdxgaieel efdspbingeprdjectig
conpressor is 15 condensed by the indoor heat exchanger, is reduced in
pressure bmosite cattdeardIwt on{loperat exhdexpafisi Gigual vES) i s tewapdr atlsatloy
t he outdoor heat exchanger and is returned to the conpressor. Further, for
refri ger antivbumfedentiaheendsr (yppeant endr ofil Bigonl8¥ystem (12), for
exanple, flon gas R22 or flon gas
The scoop part (64) is for scooping the block plug (50)
without cutting it away to leave it in the bagged portion (45)
of the end piece (43). The scoop part (64) is formed
continucusly with the blade part (63) and is shaped into an arc
10 in end surface.
- Pipe connecting method of Embodiment 4 -
First, in a blockading step, the end piece (43) is jointed
at one joint portion (44) thereof with the main portion (41)
and the block plug (50) is mounted on the bagged portion (45)
15 of the end piece (43), thereby forming the pipe (40).
When the pipe (40) is carried to the site of installation
of the air conditioner (10), the pipe connecting method proceeds
'to the piece inserting step, in which the connecting piece (60)
is inserted into end pieces (43) of two pipes (40, 40) to be
20 jointed. When the connecting piece (60) is inserted into the
end piece (43), the blade part (63) formed on the end surface
of the connecting piece (60) breaks more than a half of the
outer peripheral edge of the block plug (50) (approximately a
lower half in Fig. 15).
25 Further, when the connecting piece (60) is pushed into the

end piece (43), a portion of the outer peripheral edge of the
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20 R134a (iil,l,z-tetrafluoroethane) I's used. For Iubricating oil for
refrigerating apparatus charged in the conpressor (not shown) of the

out:door ‘unit (20), mineral oil is used in the case of use of flon gas R22,
or ester oil as synthetic oil is used in the case of use of flon gas Rl34a.
25 The communication line (11) is fornmed by connecting a plurality

f pij : ) - (504 f.ih ' ) o | 14 eggpr

SasP;FSZ gé%#ﬁ%?cﬁ%? % Flne ?qﬂ3 ﬁggégeﬁ%%éeﬁm%fq&h1gﬁa’a |quﬁ§:s?8gt’
Ccati : I 0 he ¢ : .

Tne (10 (S izomRentihy, 587 the SHb8, BartcWoaTy] birhept BellBTUITANGT | 1

b L e R T R P
left between the end piece (43) and the connecting piece (60).

5 Thereafter, the pipe connecting method proceeds to the
joint step, in which the connecting piece (60) is brazed with
the joint portions (44) of both the end pieces {43) so that the
pipes (40) are connected to each other. The above operation is
repeated to form the communication line (11).

10 - Effects of pipe connecting in Embodiment 4 -

As mentioned so far, according to the present embodiment,
since the block plug (50) made of copper is mounted on the end
piece (43), the pipe (40) can be blockaded at the end surfaces
though the block plug (50) is left inside the pipe (40) after

15 connection of pipes (40). This securely prevents production of
dewfall inside the pipe {(40).

As a result, similar to Embodiment 1, the dry rule and the
clean rule can be strictly observed in pipe connecting work.

~ Other embodiments -

20 In each of Embodiments 1-3, the connecting portions (42,
42) are each formed larger in diameter than the main portion
(41) by flaring. In the present invention, however, the
connecting portions (42, 42) may be equal in diameter to the
main portion {41). Alternately, the connecting portion (42) may

25 be enlarged in diameter in two stages for the purpose of

increase in diameter of the communication line {11) at its
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40, ...) are éennected to each other by brazing. In one of features of the
present I nvention, as shown in Figs. 2-4, block plugs (50) are provided at
both open ends of 10 the pipe (40) respectively. The pipe (40) is a

cl ean copper pipe in which water and oil are renoved fromthe inner surface
thereof, and has a structure that connecting portions (42, 42) are forned
at both en e ggﬁ' T. H‘E! D t ( S
fornmed so g‘?%)m%g/%e%h%%{frﬁ%m B é%ei ro{nﬁ?one en oﬁijl%%t er
end. The c d¥k S 442, ) chef a3 aag r gpd

| arger in arreter t han dt‘ﬂr) rréé)l n %héérztrf # zse%)& gé% Qaéé’l FCEP ebf 8}‘

bl ock pl ug tﬁéoxaonmnc 2t 19 15T 11D Q! A 1%9:%%%d95tteh§a%esem

i nvention, 1Is nDuntec on each e connectlng portifons (42, 42) in

avvatobe re djjn a n of
t he %lpe (40? f?gﬁﬁP%g?r gp%ﬁ?ﬁgsgngﬁkagﬁgggﬁ %fggﬁ %iQBE ﬁﬁ%%tgﬁ?)

film and mMifge shaped into a hat or a disk in cross section. However, the

block plug (50) may have various forms such as a slightly
outwardly projecting form, a cap and a simple disk. In other
words, it is essential only that the block plug (50) has the
shape capable of blockading the pipe (40) and interposing
10 between the connecting piece (60) and the pipe (40), for
brazing, through insertion of the connecting piece (60).

In eaeh of Embodiments 1-4, the block plug (50) is press-
fitted into the pipe (40). However, the block plug (50) may be
ultrasonically bonded at the outer peripheral edge there of on

15 the pipe (40). The ultrasonic bonding makes it possible to shape
the block plug (50) into a simple disk and to securely mount
the block plug (50) on the pipe (40), thereby enhancing sealing
performance of the pipe (40).

Further, the connecting piece (60) may have an end surface

20 with a wedge point, may be like a simple pipe or may have an
end surface bias cut into a round edge. In other words, it is
essential only that the connecting piece (60) is capable of
b:eaking the block plug (50) so as to interpose the broken block
plug (50) between the connecting piece {(60) and the pipe (40).

25 Furthermore, it is a matter of course that the pipe (40)

may have different-shaped block plugs (50) at both the ends so
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specifically is nade of brazing filler nmetal. The bl ock plug 25 (50)
shaped into a hat in cross section in a way that its trunk portion (51)
| i ke a truncated cone is fornmed at one end 18 (i nner end) thereof

continuously with a top portion (52) and is forned at the other end (outer
end) continuously with a flange portion (53) directed outward. Further,
trunk port iz tobbe 8bnhéetdd Pk HAti) theOknds toadhEf&rertt aiitineted phpesnner

peri phery of the end of the connecting portion (42) and concurrently the
fl ange port{d™ .(53) adheres closely to the end surface of the connecting

portion (42), thereby sealing the pipe (40). N trogen gas (4a) as inert
is poured into tThe pipe (40) bsfnoé Mbmbtedgtof at beppeockif@ andpimayg H&0)
so that the pipe (40) is filled with the nitrogen gas

10

15

20

25

instead made of various kinds of material such as a iron pipe.

The pipe (40) is not limited to the communication line (11)
for communication between the outdoor unit (20) and the indoor
unit (30) and may be instead a refrigerant delivery pipe located
inside the outdoor unit (20).

Further, the pipe {40) is not limited to a pipe for air
conditioner (10) and may be applicable to various kinds of
pipes.

The block plug (50) may be made of wvarious kinds of
metallic films instead of copper.

In each invention of claims 1-13, it is not necessary to
fill the pipe (40) with nitrogen gas (4a). Instead of nitrogen
gas (4a), inert gas such as argon gas may be used.

The breaking tool (71) of Embodiment 2 is not necessarily
a special-purpose tool and may be a general-purpose tool such
as a driver.

[Industrial Field of Utilization]

As mentioned so far, the pipe connecting method and the
Piping structure of the present invention are useful for
connection of refrigerant delivery pipes for air conditioner
and refrigerating apparatus and in particular are suitable for

piping work made so as not to leave water in a pipe.
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(4a). Thée adjacent pipes (40, 40, ...) are connected at each of the
connecting portions (42, 42) to each other through a connecting piece (60).
15. ' As shown in Figs. 5-7, the connecting piece {60y Tsinserted at
one end thereof into the connecting portion (42) of one prHashétills RBfRd

inserted at the other end into the connecting portion (42) U! ugmgﬂﬂw i’,ﬁ)"g
ng

(40), through connecting tools (70). The outer periphery o ,
pi ece (60) 20 is brazed with the inner peripheries of t
portions (42, 42) thereby connecting éﬂﬂl Lpes (40, 40). As shown in Fig.
8, the connecting piece (60) is fornmed Into a short pipe whose outer
dianeter is slightly smaller that the inner dianeter of the connecting
portion (42) of the pipe 25 (40), and each of ends (61, 61) thereof is

Shaped i g VRdpgpROLBhneYSHEPREkNER SbiiprYbeHgso @5 (O be bias cut from
0

a blockading step of mounting block plugs (50) each made
of a metallic film on respective opening ends of connecting
5 portions (42, 42) continuously located on both end sides from
a main portion (41) of a pipe (40) formed in a specific length
in a way that the outer peripheries of the block plugs {50)
adhere closely to the opening ends of the connecting portions

(42, 42) respectively so as to seal the pipe (40);

10 a piece inserting stép of inserting one end of a connecting
piece (60) into the connecting portion (42) of one pipe (40)
while breaking the block plug (50) and inserting the other end
of the connecting piece (60) into the connecting portion (42)
of another pipe (40) while breaking the block plug (50); and

15 a joint step of jointing the connecting portions (42) of
the pipes (40) with the connecting piece (60) by jointing

material.

2. A pipe connecting method according to claim 1, wherein
the block plug (50) is made of brazing filler metal and
290 the block plug (50) serves as the jointing material for
jointing the connecting portion (42) of the pipe (40) and the

connecting piece (60).
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opposite 'sides. Wen inserted into the connecti ng portions Tb‘%ﬁhee'?ﬁiBGthﬂwed

pi pes (40, 40), the connecting piece (60) is concurrently i

bot*h the pipes (40, 40) through the connecting tools (70) i t
it isinserted into the 5 trunk portions (51) of the block plugs (50)
nounted to the connecting portions (42). In the insertion of the connecting
pi ece (60).31he plfigde RidHitedtiNg HMHIP kiibordiid&fo b e wHdis o 40)
are heated by a burner in order to connect the connecting piece (60) and
the pipes (40), tHe blodkeplhhgckso) uos drmiPectititeEht hhft Pn éryd NGdddilay.
nmetal so that the connecting piece (60) can be brazed with the pipes (40)

t hrough the bl ock plugs (50). - Pipe connecting nethod - Next, description
i s made about a pi pe connecting mnethod

4. A pipe connecting method according to claim 1, wherein

the block plug (50) is press-fitted into the connecting
5 portion (42) so as to adhere closely to the opening end of the

connecting portion (42).

5. A pipe connecting method according to claim 1, wherein
the block plug (50) is ultrasonically bonded with the

opening énd of the connecting portion (42).

1¢ 6. A pipe connecting method according to claim 1, wherein

the pipe (40) is filled with inert gas {(4a).

7. A pipe connecting method according to claim 1, wherein
both the connecting portions (42, 42) of the pipe (40) are

formed larger in diameter than the main portion (41).

15 8. A pipe connecting method according to claim 1, wherein

the pipe (40) is a copper pipe.

9. A pipe connecting method according to claim 1, wherein
both ends (61, 61) of the connecting piece (60) are each

shaped into a wedge point.
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15 of ihe above-nentioned air conditioner (10). Fir StThi¢$heet ot BhewReplansdt
(20) and the indoor units (30) are installed at given pla
or -.the Iike and the communication |ine (11) is then conne t

i

outdoor-side refrigerant circuit (21) and the indoor-side refrigerant
circuit 20 (31) through the couplings (13). At the tinme, the
communi cat ilgn | A eifpkl conhdctiiRd mathdd\Aedrdigignad idlgis MYl tihddednt y of
pi pes (40) to one another. Here, detailed description is nade about
connecti ng oper & i pin@gfshipedi peazisgd) fil3er metal Fi(62), itshefipt pen(£Re i S
subjected to a bl ockadi ng step. For exanple, an original pipe with a
uni f or m di exsmnectingmpileceh (B0). water and oil are renoved is forned,
as shown in Fig. 2,

10

15

20

11. A pipe connecting method according to claim 1, wherein

the blockading step is a step of fitting an end piece (43)
including joint portions (44, 44) located at respective ends
and a bagged portion (45) larger in diameter than the joint
portions (44, 44), at one of the joint portions (44) to the
main portion (41) of the pipe (40) to form the connecting
portion (42), and mounting the block plug (50) formed of a
metallic film different in material from the jointing material
at the bagged portion (45) of the end piece{43),

the piece inserting step is a step of inserting the
connecting piece (60) while breaking more than a half of the
outer peripheral edge of the block plug (50) so as to leave the
broken block plug (50) between the bagged portion (45) and the
connecting piece (60), and

the joint step is a step of brazing the connecting piece
(60) and the joint portion (44) of the end piece (43) with each

other.

12. A pipe connecting method according to claim 1, wherein
the pipe (40) is a refrigerant pipe for refrigerating

apparatus (10).

e, >

ng

and

THIS SHEET HAS BEEN
REPLACED




both ends of fhe original pipe are then flared thereby form-ng-connecting —-
portions (42, 42) contiguous with a main portion (41). 5

Thereafter, as shown in Fig. 3, the pipe (40) is filled wt is ShegtHas Boen Eoplaced
(4a). Subsequently, in the state that the pipe (40) is fill mﬂﬂlﬂﬂ n
gas (4a), as shown in Fig. 4, the trunk portions (51) of th

(50) formed3 n anQdihan SRRl Ripriling:f i tted into the connecting

portions (42, 42) ‘fromtheir opening €nds respectively so that the bl ock

plugs (50) are PR @D) FOMRRE 4R sHATIO 198@dtH hard pe (40) by the
bl ock plugs (50), thereby conpleting the bl ockadi ng step. The pipes (40)

which are each pi@dkdgdugd (830 OGkhidn OSrd Seach (Rfdeabt armetathibi e
with nitrogen gas (4a) are stored in a plant or the Iike and are then

carried toank stéerekpeptitblgt ndurnifed hén abpennd tdmiierof 1@pnhrcting
specific pipe count.

5 portions (42, 42) continuously located on both end sides from

a main portion (41) of the pipe (40} in a way that the outer

peripheries of the block plug (50) adhere closely to the opening

ends of the connecting portions (42, 42) so as to seal the pipe

(40) .

10 14. A piping structure according to claim 13, wherein

the block plug (50) is made of brazing filler metal.

15. A piping structure according to claim 13, wherein
one end of a connecting piece (60) is inserted into the
connecting portion (42) of one pipe (40) while breaking the
i5 block plug (50), the other end of the connecting piece (60) is
inserted into the connecting portion (42) of another pipe (40)
while breaking the block plug (50), and the connecting portions
(42) of the pipes (40) are jointed with the connecting piece

{60) by jointing material.

20 16. A piping structure according to claim 15, wherein
the block plug (50) is made of brazing filler metal and
the block plug (50) is the jointing material for jointing the

connecting portion (42) of the pipe (40) and the connecting
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Th reafte}, at the site of installation, a piece inserting 20 step is
stprted. As shown in Fig. 5, when two pipes (40, 40) are-connected to each
otjper, one end of the connecting piece (60) is |nserted-nﬂgﬂm§ﬁgfkg hwd

p rt|on (51) of the block plug (50) nounted at the connec mmm

off one pipe (40), and the other end of the connecting p|e
inserted i g{Re@d(s0ythe trunk portion (51) of the block p
atf the connecting portion (42) of the other pipe (40). 21 Subsequently,

t he adj acent ends of the two pipes (40, 40) are each held by the connecting
tpol (70) and the two pipes (40, 40) are noved toward each other. In

detail, asighowa pipkhg s€rubB@reoasesrdifghPtece1radf) 165 wRaedinent!ly
pushed into the 5 connecting portions (42, 42) of both the pipes (40,
{0) At the both ends (61, 61) of the connecting piece (60) are each

shaped into a wedge point.

5 18. A piping structure according to claim 13 or 15, wherein

the pipe (40) is filled with inert gas (4a).

19. A piping structure according to claim 15, wherein
the connecting portion (42) of the pipe (40) is formed in
a way of fitting an end piece (43) including joint portions (44,
10 44) located at respective ends and a bagged portion (45) larger
in diameter than the joint portions (44, 44), at one of the
joint portions (44) to the main portion (41) of the pipe (40),
the block plug (50) is formed of a metallic film different
in material from the jointing material and is mounted at the
15 bagged portion (45) of the end piece (43), and
the connecting piece (60) is inserted while breaking more
than a half of the outer peripheral edge of the block plug (50)
so as to leave the broken block plug (50) between the bagged
portion (45) and the connecting piece (60) and is brazed with

20 the joint portion (44) of the end piece (43).
20. A piping structure according to claim 13 or 15, wherein
the pipe (40) is a refrigerant pipe for refrigerating
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time, the push-in of the connecting piece (60) provides breakage of the
bl ock. pl.ugs (50) by the connecting piece (60) since the connecting pie
(60) has both ends (61) each shaped into a wedge point. 10 In th
state, the block plugs (50) made of brazing filler netal are interposed
bet ween t he tin ece (60) and the connecting portions (42, 42) of
t he pi pes (%é§££%é 94@% pi pe connecting nethod proceeds fromthe piece
inserting step to a jOInt step. When the pipes (40) are heated 15 by a
burner in the state that the connecting piece (60) is pushed in the
connecting portions (42, 42) of both the pipes (40, 40), as shown in Fig.
7, the block plugs (50) are nelt so that the pipes (40) are brazed with the
connecting piece (60). At the tine, since the pipes (40) are filled with
nitrogen gas 20 (4a), the inner space of each pipe (40) is brazed under
nitrogen gas atnosphere thereby conpleting the joint step. Such connection
bet ween the pipes (40) is sequentially nade

i \l\l\\ |||\\ i \\ﬁm

Y AR
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thereby resulting in formation of the communication line (11). As nentioned
above, the comunication line (11) is then 25 connected to the outdoor
uni t* and the indoor units. Thereafter, the inner space of the conmunication
line (11) is sucked into 22 a vacuum and refrigerant is charged in the
comuni cation line (11), thereby conpleting construction in relation to the
air conditioner (10). - Effects of pipe connection in Enbodinent 1 - 5

As mentioned so far, according to the present enbodi nent, since the bl ock
pl ugs (50) are respectively provided on both ends of the pipe (40) so that
the inside of the pipe (40) is blockaded, sufficient managenent of pipes
(40) is possible. Accordingly, it can AmsTRavEnted i n advance that: a high

A pipe (40) having a specific length is filled with

nitrogen gas (4a). From oﬁening ends of connecting'porﬁions {42,

42) located at both ends of the pipe (40), cross-sectionally

5 hat-shaped block plugs (50) made of brazing filler metal are
press-fitted into respective connecting portions (42, 42) and

are mounted thereon for the purpose of sealing the pipe (40).
Next, one end of a connecting piece (60) is inserted into the
connecting portion (42) of one pipe (40) so as to break the

10 block plug (50) mounted thereon. The other end of the connecting
piece (60) is also inserted into the connecting portion (42)

of another pipe (40) so as to break the block plug (50) mounted
thereon. Thereafter, the block plugs (50) are melt so that the
connecting portions (42) of both the pipes (40) are brazed with

i5 the connecting piece (60).
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10 hum dity of air enters the pipe (40); and the pipe (40) is used with
dewfall left on the inner surface thereof. As a result, since it can be

securely prevented that water is mxed into refrigerant, the dry rule can
be strictly observed thereby enhancing reliability of air conditioning. 15
In particular, the above-nentioned effect is conspicuously exerted in the
case of use of a refrigerant m xture containing flon gas Rl34a, HFC or the

like as refrigerant. In detail, if flon gas R134a is used as refrigerant,
it isrequired to use ester oil as lubricating oil for refrigerating
apparatus. Ester 20 oil has a high affinity for water so as to be

chemcally conbined with water at a very high speed. The m xture of ester
oil and water would produce carboxylic acid. If carboxylic acid exists in
the refrigerant circulation system(12), it has an effect of melting‘an

i nsul ati on (enanel) of a conpressor 25 provided in the outdogs wakt
(20). Therefore, the dry rule nmust be strictly observed. The abova
enbodi ment can securely foll ow

i
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23 the dry rule. Further, since no water is produced in the pipe (40),
production of an oxide filmin brazing can be prevented. As a result, the
clean rule can be strictly observed thereby 5 enhancing reliability of
refrigerating operation. In detail, when the pipes (40) which are copper

pi pes are connected to each other by brazing, an oxide filmis fornmed on
each pi pe due to chem cal conbination between copper and oxygen. If such an
oxide filmis formed on the inner surface of the pipe 10 (40), the oxide
filmis mxed into refrigerant and IubrF&S%ig? oil for refrigerating
apparatus. The oxide film degrades the Pe&tty of the lubricating oil for
refrigerating apparatus, clogs a capillary tube and an oil backi ng hol e of
an accurmul at or

40 42

1

41 42
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and accelefatedly wears conpressor parts and the |like, resulting 15 in
decrease in life tinme of the conpressor. Therefore, the clean rule nust be
strioctly observed. The present enbodi ment can securely follow the clean

rule. Furthernore, since the block plug (50)

s made of brazing filler

metal, it is not necessary to separately provide brazing 20 filler netal

for brazing. This enables saving in materi al

t

her eby achi evi ng ener gy

conservation. In addition, since the block plug (50) is used as brazing
filler metal, it can be prevented that alien substances remain after

connection of the pipes (40). This enhancgsj
conditioning. Since the block plug (50) is s

4a
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| fability 25 of air
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section, blockade of the pipe (40) can be securely made. Further, since the
bl ock plug (50) is press-fitted into the pipe (40), nounting of the block
plug «50) can be readily nade. This facilitates a nmounting work. 5
Furthernore, since the pipe (40) is filled with nitrogen gas (4a),
production of an oxide filmin brazing can be securely prevented. This
enabl es secure obedi ence of the clean rule. Since t he connecting portion
(42) of the pipe (40) is formed in a larg dla ter, the pipes (40, 40) can
be connected 10 to each other without detfed in pipe dianeter due to

t he connecting piece (60). Further, since the pipe (40) is a copper pipe,
wor ki ng such as bending can be readily made. This allows easy construction

of piping. 15 Furtherpore, since the ends (61, 61) of the
connecting piece (60) is shaﬁaa into d5b0|H53 bréakage of the block plug
(50) can be readily nmade at the&)ends , 6F) hi s accel eraf es
728
41 B2 2
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\
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and facilitates the pipe connecting work. - Enbodinment 2 - 20 As
shown in Fig. 10, this enbodinent has a structure that the connecting piece
(60)~|S provi ded with a ring-shaped brazing filler metal (62). The
ring-shaped brazing filler netal (62) is fitted on the outer periphery of
the m ddl e portion of the connecting piece 25 (60) and is designed so as
to adhere closely to the end surface of the connecting portion (42) of the
pi pe (40) when the 25 connecting piece (60) is inserted into the
connecting portion (42). Wen the pipe (40) is heated by a burner in order
to connect the pipe (40) and the connecting piece (60), the block

Fig.8

50\ 51 j53
52{
51 53

Fig. 9
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5 plug (50) is melt and concurrently the ring-shaped brazing filler

netal (62) is also nelt thereby additionally applying brazing filler netal
to the pipe (40). The reason for provision of the ring-shaped brazing
filler nmetal (62) is as follows: It is essential only that the bl ock 10
plug (50) has a strength capabl e of bl ockadi ng each opening end of the pipe
(40), or such a thickness. Further, brazing filler metal has a better
penetrativity as the distance between the pipe (40) and the connecting

pi ece (60) is narrower. Accordingly, the thinner the block plug (50) is,
the better it 15 is. If the block plug (50) is formed thinner, it may be
short of brazing filler netal. Therefore, the ring-shaped brazing filler
metal is provided as additional brazing filler nmetal. According to the
present enbodi nent, shortage of brazing filler nmetal can be securely
prevented so that the connecting 20 pi ece (60) can be securely jointed
with the pipe (40). This provides enhanced reliability of the connecting
wor k.

Fig. 10

61 62
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O her structures, operations and effects are the sane as in Enbodi nent 1. -
I As shown in Figs. 11-13, this enbodi nent shows
another enbodi ment of the block plug (50). In detail, the block plug 26
is shaped into a disk by including a plane portion

Enbodi nent 3 - 25

(50) of this enbodi nent

(54) and a flange portion (55)
trunk portion (51) of Enbodinent 1. 5

i nstead of the block plug (50) including the

The pl ane portion (54) is

formed in the shape corresponding to the cross-sectional surface of the
connecting portion (42) of the pipe (40). The fIangEﬂﬁg[qrpn (55) is formed

55

in the shape of Uin

40

42

4a

Fig. 12
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7
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Fig.13
42 60
4Q
42 =0

7/10



cross section. The flange portion (55) is also designed so as 10 to be
press-{igted into the connecting portion (42) of the pipe (40) fromthe
out er “peri pheral edge thereof. The block plug (50) is designed so as to be
broken by a breaking tool (71). The breaking tool (71) is shaped into a
thunbtack in a way that its tip end is fornmed in the shape of 15 a cone.
As shown in Fig. 14, the connecting piece (60) is conposed of a short pipe
whi ch has a uniformdi ameter fromone end to anot her end. Accordingly, in
the case of connection of the pipes (40), 20 after each bl ock plug (50)
i s broken by the breaking tool (7l)d§$ sho in Fig. 12, the connecting
piece (60) is inserted into the con (ugng*gortion (42) of each pipe (40)
as shown in Fig. 13. Then, the pipe (40) is heated by a burner so as to be
jointed with the connecting piece (60). 25 QO her structures,
operations and effects are the sane as 60

SN S S S NS NS SN SN SN SN
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i n Enbodi nent 1. 27 - Enbodinment 4 - As shown in Figs. 15 and 16, this
enbodi grept i s so designed that the block plug (50) is made of copper which
is saffte In nmaterial as the pipe (40). 5 More specifically, the pipe
(40) is conposed of a main portion (41) and an end piece (43). In the end
pi ece (43), both ends are forned into joint portions (44, 44) and an
internmedi ate portion between the joint portions (44, 44) is formed into a
bagged portion (45) larger 10 in dianmeter than the joint portion (44).
Thereby, the end piece (43) fornms a connecting portion in the shape of a
short pipe. Further, in the end piece (43), one joint portion (44) is
fitted

NS ANAOANSIIASNIANISIAINNSNT

64

Fig.15
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on the main portion (41) of the pipe (40) and is then brazed, while another
joint portion (44) is opened. 15 The bl ock plug (50) is so designed
t hat®>& flange portion (57) is formed at the outer peripheral edge of a

di sk- shaped pl ane portion (56) corresponding to the cross-sectional surface
of the bagged portion (45). The block plug (50) is press-fitted at the
flange portion (57) into the bagged portion (45). 20 Further, the block
plug (50) is shaped into a thin film made of copper which is sanme in
material as the pipe (40). The connecting piece (60) is formed of a short
pi pe whose dianeter is uniformfromone end to another end. On its end
surface, a blade part (63) and a scoop part (64) are forned. 25 The
bl ade part (63) is for breaking the block plug (50) and is forned, over
nore than a half of the end surface of the 28

Fig.16
40 64 50 45 56 57 60
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cqnnectlng piece (60), into a single edge inwardly inclined at an angl e of
[err]., Further, the blade part (63) is inclined at an angle of a from
cimcunferentlally extrene end point projecting nost outwardly (lower end
of Fig. 15) toward both 5 circunferential ends (upper end of Fig.
15) . The scoop part (64) is for scooping the block plug (50) wthout
cutting it away to leave it in the bagged portion (45) of the end piece
(43). The scgop part (64) is formed continuously with the blade part (63
and is shapeg i nt cFantiexnare, whenecthespipbacds he@fes dohredurreneehothef
Enbodi ment 43- First, in a blockading step, the end piece (43) is jointed
at one joi nt {ipide iion fragindhemda iw tthe Ipdpaimpy @roduce 44n exide hEibm ook
plug (50) isf{mounted on the bagged portion (45) 15 of the end piece
(43), thereb¥Fﬁewsmr§p¢aeo®|tke(pﬁpe idde oﬁeapcpppetoplpe carried to the
|

site of inst ation
Such a phenomenon is contrary to the clean rule. In detail,

when refrigerant is charged into the pipe, the refrigerant peels
off the oxide film. The peeled oxide film may blockade a narrow
space such as a capi;lary tube or may pollute a lubricating oil
for refrigerating apparatus th;reby' degrading lubricating
berformance. This may cause a problem leading to breakage of
equipment.

The present invention has been made in view of the
foregoing problems and therefore has an object of enabling

strict observation of both the clean rule and the drvy rule in

E:pe connecting work thereby enhancing reliability of air

nditioning.

REPLACEMENT SHEET

l
| Doz, 6...JAN 1998 {



LY

of the.air conditioner (10), the pipe connecting nethod proceeds to the
pi ece imnserting step, in which the connecting piece (60) is inserted into
end pieces (43) of two pipes (40, 40) to be 20 j oi nted. Wen the
connecting piece (60) is inserted into the end piece (43), the blade part
(63) fornmed on the end surface of the connec%ﬁng pi ece (60) breaks nore
than a half of the outer peripheral edge of the block plug (50)
(approximately a lower half in Fig. 15). 25 ' Further, when the
connecting piece (60) is pushed into the end piece (43), a portion of the

out er peri pher ibi&@&ﬁxr@foftlﬁ@ermon) bl ock plug (50) (an upper portion in
Fig. 15) is left, corresponding to the scoop part (64), w thout being cut

away. As a result, as shown in Fig. 16, the block plug (50) renains

To attain the above object, a measure taken in the present invention
is to blockade one or both opening ends of a pipe with metallic films

respectively.

/According to a first aspect the present invention provides a pipe
connecting method for conn‘ecting an end of a first pipe to a connecting
piece, the pipe having an extended connecting portion located at one end to
be connected and the method including the steps of:

R a) closing an open end of the connecting portion by inserting a
blocking plug formed of a metallic film into the open end, the outer
periphery of the plug con_forming closely to the open end of the connecting
portion so as to seal the end of the pipe;

b) inserting a first end of a connecting piece into the end of the
connecting portion of the first pipe, the plug being pierced by the connecting
piece; and |

c) joining the connecting piece to the connecting portion of the pipe

with a jointing material.

= R .JAN 1998
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| eft between the end piece (43) and the connecting piece (60). 5
Thereafster, the pipe connecting nethod proceeds to the joint step, in which
t he connecting piece (60) is brazed with the joint portions (44) of both
the end pieces (43) so that the pipes (40) g e connected to each other. The
above operation is repeated to formthe comunication line (11). 10
- Effects of pipe connecting in Enbodinent 4 - As nentioned so far,
according to the present enbodi ment, since the block plug (50) nade of
copper is nounted on the end piece (43), the pipe (40) can be bl ockaded at

the end surfachs t hougtedritngtcos kedtridadiR} the presbht imestion provideea piping
after 15 copnection of pipes (40). This securely prevents production of

dewfal | inside I‘Eﬁ ' ) . As a result, simlar to Enbodinent 1, the dry
rule and the cle ntmefogléclén e strictly observed in pipe connecting work. -

O her enbodi nepts - 2 I'n each of Embodi ts 1.3, th 0!
portions (4|2; 28apipeforme&m’%ﬁas%ecﬁ%ofeﬂgqg;n S e connecting

b) the pipe having a main portion and a first connecting portion ata
first end of the main portion, the connecting portion defining an obening at
one end of the pipe; and

/c] a first blocking plug made of metallic film located in the first
connecting portion, an outer periphéry of the plug conforming closely to the

connecting portion so as to seal the first end of the pipe.

~

Preferably embodiments of the invention are so designed that the
block plug (50) is made of brazing filler metal and the block plug (50) serves
as the jointing material for jointing the connecting portion (42) of the pipe

(40) and the connecting piece (60).

Preferably also embodiments of the invention are so designed that

the block plug (50) is shaped into a hat in cross section.

In one embodiment of the invention the block plug (50} is press-
fitted into the connecting portion (42) so as to adhere closely to the opening

end of the connecting portion (42).
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42) are each forned | arger in dianmeter than the main portion (41) by
flaring. In the present invention, however, the connecting portions (42,
42) may be equal in diameter to the main portion (41). Alternately, the

connecting portion (42) may 25 be enlarggd in dianeter in two stages for
t he purpose of increase in dianmeter of the Tommunication line (11) at its
30 I nternmeqi ate part or nay be fornmed less in dianeter than the main

portion (41) ffor thelpanpihee enibattimesdof the inventiore thebladkeplugithohiscat i on
line (11) at ijfts intermediate part. Further, in each of Enbodi ments 1-3,

the bl ock plugyf I oc% r§cally bén&éﬂaﬁﬂﬂl ﬂﬂié‘pé’m‘ﬁgtelﬁf ofthd Sdnrdttinggsertivaquipn.
»

However, the | pl ug may have various forns such as a slightly
outwardly projtecting form a cap and a sinple disk. In other

Preferably, in embodiments of the invention the pipe (40) is filled

with inert gas (4a}.

In a preferred embodiment both the connecting portions (42, 42) of

the pip; (40) are formed larger in diameter than the main portion (41).

Preferably also the pipe (40) is a copper pipe.
Preferably also both ends (61, 61} of the connecting piece (60) are

each shaped into a wedge point.

In one embodiment , a ring-shaped brazing filler metal (62) is fit on

the connecting pieces (60).

In the preferred embodiment the blockading step is a step of fitting
an end piece (43) including joint portions (44, 44) located at respective ends
and a bagged portion (45) larger in diameter than the joint portions (44, 44),

at one of the joint portions (44) to the main portion (41) of the pipe (40) to

form the connecting portion (42), and m‘oﬁnﬁng the block plug (50) formed
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words, ‘it is essential only that the block plug (50) has the shape capable
of bl ockadi ng the pipe (40) and interposing 10 bet ween the connecti ng
piece (60) and the pipe (40), for brazing, through insertion of the
connecting piece (60). In each of Enbodi nment;s 1-4, the block plug (50) is
press- fitted into the pipe (40). However, the-block plug (50) may be
ultrasonically bonded at the outer peripheral edge there of on 15 t he

pi pe (40). Thd oflatmetadlic filimdidfenentnimamaterialfoemi tgleejoinﬁ@nm&erli&leitttheck pl ug
(50) into a sijnple disk and to securely nmount the block plug (50) on the

pi pe (40), thdhapyedpbai (45} Ethe BAdRAeéS(4mNce of the pipe (40). Further,
the connecting préce (60) nay have an“end surface 20 with a wedge point,

may be |ike a{sinple pipe or my have an end surface bias cut into a round
edge. In otherf words, it is essential only that the connecting piece (60)
i s capabl e of {breaking the block plug (50) 'so as to interpose_the broken
bl ock plug (50) bet \A/E@nﬁxe dipe Insegting stap iscostenf 1psertingjbe coppecting

piece {60) while breaking more than half of the outer peripheral edge of the
most of -

block plug {(50) so as to leavethe broken block plug (50) between the bagged
portion (45) and the connecting piece (60).

rd

In addition, the joint step is a step of brazing the connecting piece
(60) and the joint portion (44) of the end piece (43) with each other.

In one embodiment, the pipe (40) is a refrigerant pipe for

refrigerating apparatus (10).
Preferably the pipe (40) is formed at a specific length.

Further, the technique comprises block plugs (50} which are each
made of a metallic film and are respectively mounted on opening ends of
connecting portions (42, 42) continuously located on both end sides from a
main portion (41) of the pipé (40) in a way that the outer peripheries of the

block plugs (50) adhere closely to the opening ends of the connecting

portions (42, 42) respectively so as to seal the pipe (40).
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IS not
mat eri al such
conmuni cati on
t he i ndoor ud
i nsi de the ouf
pi pe for air
of pi pes.

: " Furthernore, it is a matter of course that the pi pe (40) may
have different-shaped bl ock plugs (50) at both the ends so 31
coninected at both the ends to different dianeter pipes (40).

as to be
The pipe. (40)

limted to a copper pipe and may be Jnstead nade of various kinds of

as airon pipe. 5 The pi'pe (40) is not limted to the
line (11) for comruni cation between the outdoor unit (20) and
t (30)Preferabiy theeblackiplug (30)r isfmade ofibrazing ifillarymetabe | ocat ed
door unit (20). Further, the pipe (40) is not limted to a

10 conditioner (10) and may be applicable to various kinds

When used, preferably one eﬁd of the connecting piece (60) is
inserted irito the connecting portion i42) of one pipe (40) while breaking the
block plug (50), the other.end of the connecting piece (60) is inserted into
the connecting portion {42) of another pipe (40) while breaking the i)lock
plug (50}, and the connecting portions (42) of the pipes (40) are jointed with
the con;ecting j)iece (60) by jointing material.

Preferably, when used in this way the brazing filler metal of the
block plug (50) becomes the jointing material for jointing the connecting

portion (42) of the pipe {40) and the connecting piece (60).

In a further embodiment of the invention,-the connecting portion
{42) of the pipe (40) is fofmed in a way of fitting an end piece (43) including
joint portions (44, 44) located at respective ends and a bagged portion (45)
larger in diameter than the joint portion (44, 44), at one end of the joint

portions (44) to the main portion (41) of the pipe (40).

In this embodiment the block plug (50} is formed of a metallic film

different in material from the jointing material and is mounted at the bagged

portion (45) of the end piece (43).
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The bl ock plug (50) may be made of various kinds of netallic filns instead
of .coppér. In each invention of clains 1-13, it is not necessary to 15
fill the pipe (40) with nitrogen gas (4a). Instead of nitrogen gas (4a),

i nert gas such as argon gas may be used. The breaking tool (71) of

Enbodi ment 2 is not necessarily a special-puppose tool and may be a
general-purpos? tool such as a driver. 20 [ I ndustri al
Field of Uilization] Iihadditivn, thedoanedting pidve (60pés imzentedtwhile be¢didng and
the piping structure of the present invention are useful for connection of

refrigerant delfi | | kit r | ' us
o Qo el kOt o GO RIGEE Bl 8536
| eave water in f‘ed%ef_tgé brczlken block plug (50) between the bagged portion (45) and the
connecting piece (60) and is brazed with the joint portion (44) of the end

piece (43).

- Operation -
i Using the above structure, the pipe connecting method starts with
the blockading step of blocl.cading the pipe (40). For example, a uniform-
diameter original pipe, from which water and oil are removed, is formed and

the connecting portions (42, 42) contiguous with the main portion (41) are

then formed.

Particularly, in the described embodiment the pipe (40) is a
refrigerant pipe for refrigérating apparatus and is a copper pipe. Preferably
the connecting portions (42, 42) are formed larger in diameter than the main

portion {41).

Thereafter, the inner space of the pipe (40) is filled with inert gas

(4a).

Subsequently, in the state that the pipe (40) is filled with inert gas

(4a), the block plugs (50} made in another step are respectively inserted into

|
|
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CLAI MS: 1. A pi pe connecting method conprising: a bl ockading step of
mounti ng bl ock plugs (50) each nmade of a netallic filmon respective
openi ng ends of connecting 5 portions (42, 42) continuously |ocated on
both end sides froma nmain portion (41) of @ pipe (40) forned in a specific
length in a way that the outer peripheries of the bl ock plugs (50) adhere

closely to thq,openi ng ends. of t e rtions
respectively bogé ﬁi‘%g%’é%?cq%p 1s(@g) ﬁil%gnp the OPGIQHE G ggﬁ)ﬁ?eorft ?1% the ep
of inserting gne end of a connectl ng piece (60) into the connecti ng@ ortion

(42) of one pibloqliplugat{5Okarermaknted atithepipel(4p) sgas SosealiheiniBel(#hg t he

ot her end of tlhe connecting piece (60) into the connecting portion (42) of

anot her pi pe (/4kgrebh 'ddﬁlﬂéﬁﬁ kithe blbekading ktepl. ug (50); and 15 a
joint step of fjointing the connecting portions (42) of the pipes (40) with

t he connecting piece (60) by jointing

Particularly, the block plugs (50) are preferably made of brazing filler
metal. Further, since the block plugs (50) are preferably each shaped into a
hat in cross section, the trunk portions of the block plugs are respectively
press-fl(tted into the connecting portions (42, 42) from the opening ends
thereof. Preferably also, the block plugs (50) are ultrasonically bonded with
connecting portions (42, 42).

) Thereafter, for example at the site of installation of the refrigerating
apparatus (10), the piece inserting step is started. In detail, when two pipes
(40, 40) are connected to each other, one end of the connecting piece (60) is
inserted into the connecting portion (42) of one of the pipes (40} and the
other end of the connecting piece (60) is inserted into the cohnecting portion

{(42) of the other pipe (40).

Subsequently; the two pipes (40, 40) are moved toward each other
and the connecting piece {60) is pushed into the connecting portions (42, 42)
of both the pipes (40,40). At the time, since the end {61) of the connecting

piece (60) is shaped into a point, the push of the connecting piece (60)

provides breakage of the block plug (50) by the connecting piece (60).

l REPLACEMENT SHEERT |

E =6 JAN 1998




4
materi.al . 2. A pi pe connecting nmethod according to claim1, wherein the
bl ock plug (50) is nmade of brazing filler netal and 20 t he bl ock pl ug
(50) serves as the jointing material for jointing the connecting portion
(42) of the pipe (40) and the connecting pijgce (60). 33 3. A pipe
connecting nethod according to claim1, wheretn the block plug (50) is
shaped into a hat in cross section. 4. A pi pe connecting nethod accordi ng
to claim1, wherein the block plug (50) is press-fitted into the connecting
5 portion (42) so as to adhere closely to the opening end of _the
connecting poYtion (HRyhisState, thedhlpek pbug &M)iis dntecposed githg to claim
1, wherein '
connecting piece (60) and the connecting portion (42) of the pipe (40).

Subsequently, the pipe connecting method is shifted from the piece
inserting step to the joint step. In the state that the connecting piece (60) is
pushed into the connecting portions (42, 42) of both the pipes (40, 40),
connection is made between each of the connecting portions (42, 42) and the
connecting piece (60). For example, when the pipe (40) is heated, the block
plug (50) is melted so that the pipe (40) and the connecting piece (60) are
brazed with each other. At this time, if the inner space of the pipe (40) is
filled with inert gas (4a), the inside of the pipe (40) is brazed in an

atmosphere of inert gas thereby completing the joint step.

Particularly, since the ring-shaped brazing filler metal (62) is fitted

on the connecting piece (60), shortage of brazing filler metal is prevented.

In the above-mentioned manner, connection of pipes (40) is

sequentially made.

Further, at the blockading step, the pipe (40) is formed in a way of

jointing the end piece (43) at the joint portion (44) of one end with the main
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t he” bl ock .pI ug (50) is ultrasonically bonded with the opening end of the

connecti ng por

tion (42). 10 6. A pipe connecting nethod according to

claim1l1, wherein the pipe (40) is filled with inert gas (4a). 7. A pi pe

connecting met
portions (42,

mai n portion (
wherein the pi
according to ¢
(60) are each
according to d

hod according to claim1, Whﬁé‘gi n both the connecting
42) of the pi pe (40) are for targer in dianmeter than the
41). 15 : A pi pe connecting nethod according to claiml,

’qmr(léﬁ)[liil]sami coppeingtheeblogk plag|is@keatcthertmgged pontion ¢45) of

laim 1, wherein both ends (61, 61) of the connecting piece
&H@aﬁap@é@(@)v\edge point. 34 10. A pipe connecting nethod

laim1,” wherein

Thereafter, the pipe connecting method proceeds to the piece
inserting step, where the connecting ~piece {(60) is inserted into the end
pieces (43) of the two pipes (40, 40) to be connected. When the connecting
piece (60) is inserted into the end piece (43), more than half of the outer
peripheral edge of the block plug (50) is broken. When the connecting piece
(60) is ;urther pushed into the end piece (43), a part of the outer peripheral
edge of the block plug (50) 1s left without being cut away so that the block
plug (50} is left between the end piece (43) and the connecting piece (60).

Then, tﬁe pipe connecting method proceeds to the joint step, where
the pi;es (40) are connected in a way of jointing the connecting piece (60)
with the connecting portion (44) of the end piece (43) by jointing member
such as brazing filler metal.

- Effects of the invention -

Since in the preferred embodiment the block plugs (50) are
respectively provided on both ends of the pipe (40) so that the inside of the
pipe (40) is blockaded, sufficient management of pipes (40) is possible.

Accordingly, it can be prevented in advance that: a high humidity of air

enters the pipe (40); and the pipe (40) is used with dewfall left on the inner

surface thereof.

[ REPLACEMENT SHEET

: sfc ............ JAN 1998

e




-

ari ng--~shéped' brazing filler
11. A pipe connecting nethod according to claiml, wherein 5

(60).

the bl ockading step is a step of fitting an end piece (43)
portions (44, 44)
In diameter than the joint portions (1t?4 44) ,

| ar ger
portions (44)

connecting 10

metallic film
bagged portion
step of insert
of the 15 oj
t he broken bIo
connecti ng pie
connecting piete

F

Hi f f er ent

[

nmet al is fit on the connecting piece

(62)
i ncl udi ng joint
respective ends, and a bagged portion (45)
at one of the joint
o the main portion (41) of the pipe (40) to formthe

por t Asa red@lt, siacd itcambe sgctiely pravdnted dhat whlerfiommixddof a
in material fromthe jointing material at the

{ftB)refiigdrifit, thé d Sjr?&l%(éh%) be bR} Eorbif ThéreBy shtRcl 2

ng t he connectln pi ece (60) whi’l e breaking re thana half

ge of the bl ock plug (50) so as to | eave
tﬁbﬁﬁ&’(%“f}@’g‘ Eif!Pfe bagged portion (45) and the
e (60)tnand the joint step is a step of brazjing

| ocat ed at

t he
particular, the above-mentioned effect is conspicuously exerted in

the case of use of a refrigerant mixture containing flon gas R134a (1,1,1,2-
tetrafluoroethane), HFC (hydrofluoro carbon) or the like as refrigerént. In
detail, if flon gas R134a is used as refrigerant, it is required to use ester oil as
lubric;ting oil for refrigerating apparatus; Ester oil has a high affinity for
water so as to be chemicall;r combined with water at a very high speed. The
mixture of ester oil and water would prodﬁce carbéxylic acid. Carboxylic
acid has an effect of mélﬁng an insulating (enamel} of a compressor.
Ther;fore, the dry rule must be strictly observed. The above inventions can
securely follow the dry rule.

Further, since no water is produced in the pipe (40), production of an
oxide film in brazing can be prevented. As a result, the clean rule can be
strictly observed thereby enhancing reliability of refrigerating operation.

In detail, when the pipes (40) which are coppér pipes are connected
to each other by brazing, an oxide film is formed on each pipe due to
chemical combination between copper and oxygen. If such an oxide film is
formed on the inner surface of the pipe (40), the oxide film is mixed into

refrigerant and lubricating oil for refrigerating apparatus. The oxide film

degrades the lubricity of the lubricating oil for refrigerating apparatus, clogs

la capillary tube and an oil backing hole of-an accumulator and acceleratedly
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(60) and the joint portion (44) of the end piece (43) with each 20

ot her.-12. A pipe connecting nethod according to claim11, wherein the pipe
(40) is a refrigerant pipe for refrigerating apparatus (10). 13. A

pi ping structure conprising: a pipe (40) fohpged at a specific length; and
bl ock pl ugls (50) which are each made of a netallic filmand are
respectively unted on openi ng ends of connecting, 5 ortions (42, 4
conti nuousl y | ewearsccaInpissser parts and the 1ﬂsemQ§umgnpép@$e@ﬁe enjx)fe é‘F“? ﬁga)fﬂ pe
(40) in a way that the outer peripheries of the block plug (50) adhere

cl osel y to the|cnapresgornTherfore) the cleanaulevmyst biei siristly 4hser@d. sSthas t o
seal the pipe §40).

invention of claim 6 can securely follow the clean rule.

Furthermore, since the blocic plug (50) is made of brazing filler
metal, it is not necessary to separately provide bfa_zing filler metal for
brazing. This enables saﬁng in material thereby achieving energy
conservation.

"I addition, since the block plug (50) is used as brazing filler metal,
it can be prevented that alien substances remain after connection of the
pipgs (40). This enhances reliability of refrigerating operation.

In one embodiment the block plug (50) is shaped into a hat in cross
secti;)n, such that blockade of the pipe (40) can be securely made.

Since in this embodiment the block plug (50) is press-fitted into the
pipe (40), mounting of the block plug (50} can be readily made. This
facilitates a mounting work.

The block plug (50) may optionally be ultrasonically bonded with
the pipe (40), whereby the block plug {50) can be securely mounted on the
pipe (40). This enhances sealing performance of the pipe (40).

Preferably the pipe (40) is filled with inert gas (4a), such that

production of an oxide film in brazing can be securely prevented. This

enables secure obedience of the clean rule.
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10 .24. A piping structure according to claim 13, wherein the bl ock plug
(50) is made of brazing filler netal. 15. A piping structure according to
claim 13, wherein one end of a connecting piece (60) is inserted into the
connecting portion (42) of one pipe (40) wthe breaki ng the 15 bl ock
plug (50), the other end of the connecting™piece (60) is inserted into the
connecting pogtion (42) of another pipe (40) while breaking the bl ock plyg
(50), and t he| connect Predenablyt alsndh¢ £2nne¢ting poptipn {42)110f) therpipp A0} ’éofownﬁa
t he connecting piece (60) by jointing material. 20 16. A piping
structure accr fj farge dsmter!Suchviteitahs (ptSigjés pioy o) el be(Ginectedrwith exch

brazing fillef netal "and the bl ock pl ug Is the jointing material for

jointing the $oQRect) ROl Olke it dibifo bl de (4 Ble eBthddimg ARBETSONY 36

Preferably the pipe (40) is a copper pipe, such that working as

-

bending can be readily made. This allows easy construction of piping.

Since the ends (61, 61) of the connecting piece (60) are each
preferably shaped into a point, breakages of the block plugs (50) can be
readil; made at the ends (61, 61), this accelerates and facilitates the pipe
connecting work. |

Since the connecting piece (60) is preferably provided with the ring-
shaped brazing filler metal (62), shortage of brazing filler metal can be
secu;ely prevented so that the connectiﬁg piece (60) can be securely jointed
with the pipe (40). This provides enhanced reliability of the pipe connecting
work.

(Brief Description of Drawings)
Fig. 1 is a diagram schematically showing a refrigerant piping system

of an air conditioner.

Fig. 2 is a cross section showing a necessary portion of the pipe.
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17.° A piping structure according to claim 15, wherein both ends (61, 61) of
the corinecting piece (60) are each shaped into a wedge point. 5 18. A
pi ping structure according to claim13 or 15, wherein the pipe (40) is
filled with inert gas (4a). 19. A plplq%hstructure according to claim15,

wherein the n I ng portion (42) of e pipe (40) is fornmed in a way of
fitting an é%%*%?%%% (43) including joint portions (44, 10 = 44) located at
respective ends aabi‘ggsdct&lﬁkk' QQcﬂﬁﬁh b#' ghk E ddbi*”EhEr §panshBRihg' Nt

portions (44, 44) at “one of portions (44 |n portio

(41) of the @ Ié[.%) roméﬂh L_}L% (é.q)léé Ja]oémgog%rﬁ% lic film

different in nater inting material and is mounted at the 15

pagged porlion (4al Ol 4Bea e@%@heg‘aceﬁg,k #NdnkhenaOBECEhbNBiBeshokddy | S
i nserted whil e breaking nore than the outer peripheral edge o
the block plyp (s¥¥te that a block plug is mounted thereon.
| Fig, 5 is a cross section of ends of the pipes showing the
state that a connecting piece is inserted thereinto.
Fig. 6 is a cross section of the ends of the pipes showing
the state that the connecting piece is jointed therewith.
Fiét 7 is a cross section of the ends of the pipes showing
the state that the ends ;re connected to each other.
Fig. 8 is an enlarged cross section showing the block plug.
Fig. 9 is a partially cutaway view in perspective of the
connecting piece.
Fig. 10 is a partially cutaway view in perspective of the
connecting piece on which a ring-shaped brazing filler metal
is provided in Embodiment 2.
.Fig. 11 is a cross section of one end of a pipe showing
thé state that a block plug is mounted thereon in Embodiment
3.
Fig. 12 is a cross section of the end of the pipe showing
the state that the block plug is broken in Embodiment 3.
Fig. 13 is a cross section of the end of the pipe showing
the state that a connecting piece is fitted thereto in
Embodiment 3.

Fig. 14 is a cross section showing the connecting piece

z
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so as to | eave the broken block plug (50) between the bagged portion (45)
and t he .connecting piece (60) and is brazed with 20 the joint portion
(44) of the end piece (43). 20. A piping structure according to claim13 or
15, wherein the pipe (40) is a refrigerant ghpe for refrigerating 37
apparatus (10).

|THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A pipe connecting method for connecting an end of a first pipe to a
connecting piece, the pipe having an extended connecting portion located at
one end to be connected and the method including the steps of:

a) closing an open end of the connecting portion by inserting a blocking
plug formed of a metallic film into the open end, the outer periphery of the
plug conforming closely to the open end of the connecting portion so as to
seal the end of the pipe;

» b) inserting a first end of a connecting piece into the end of the
connegting portion of the first pipe, the plug being pierced by the connecting
piece; and

c) joining the connecting piece to the connecting portion of the pipe
with a jointing material.

2. The method of claim 1, including the additional step of closing a
second connecting portion of a second open end of the first pipe by inserting
a blocking plug formed of a metallic film into the open end of the second
connecting portion, the outer periphery of the plug conforming closely to the
open end of the second connection portion so as to seal the end of the pipe.
3. The method of claim 1 or 2, including the step of;

a) connecting a second pipe to the first end of the first pipe by
connecting the second pipe to another end of the connecting piece by
inserting the other end of the connecting piece into a connecting portion of
one end of the second pipe, a plug closing the connecting portion of the one
end of the second pipe being pierced by a second end of the connecting
piece; and

b) joining the connecting piece to the connecting portion of the
second pipe with a jointing material.

4. A pipe connecting method accordmg to claim 3, wherein the pipe is
filled with inert gas.
5. A pipe connecting method according to claim 1, 2, 3 or 4, wherein

each connecting portion of the pipe, or the pipes, has a larger internal
diameter than the main portion of the pipe.

6. A pipe connecting method according to any one of claims 1 -5,
wherein each plug is hat shaped in longitudinal cross section.

’
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7. A pipe confiecting method according to any one of claims 1 - 6,
wherein each plug is pressed into the respective connecting portion so as to
conform closely with, and seal the end of the connecting portion.
8. A pipe connecting method according to any one of claims 1 -7,
wherein®ach plug is ultrasonically bonded with the end of the respective
connecting portion.
9. A pipe connecting method according to any one of claims 1 - 8,
wherein each pipe is a copper pipe.
10. A pipe connecting method according to any one of claims 1-9,
wherein each end of the connecting pieces are each provided with a wedge
shaped point.
11. A pipe connecting method according to any one of claims 1 - 10,
wherein a ring of brazing filler metal is fitted on the connecting piece.
12. A pipe connecting method according to any one of claims 1 - 11,
wherein each plug is made of brazing filler metal and each plug serves as the
jointing material for joining each connecting portion of the pipe, or the pipes
and the inserted connecting piece.
13. A pipe connecting method according to any one of claims 1 - 12,
wherein;

the closing step further includes a step of fitting an end piece to the
main portion of the pipe to form the connecting portion, the end piece
including joint portions located at its respective ends and an expanded
portion larger in diameter than the joint portions, adjacent to one of the joint
portions, the plug being positioned at the expanded portion of the end piece;

the connecting piece inserting step causes more than a half of the
outer peripheral edge of the plug to break while the connecting piece is
being inserted so as to led Mo the broken plug between the expanded portion
and the connecting piece; and '

the joining step includes brazing the connecting piece and the joint
portion of the end piece with each other.
14. A pipe connecting method according to any one of claims 1 - 13,
wherein the pipe is a refrigerant pipe for refrigerating apparatus.
15. A piping structure including:

a) a pipe formed with a specific length;

————————————
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b) the pipe having a main portion and a first connecting portion at a
first end of the main portion, the connecting portion defining an opening at
one end of the pipe; and

c} a first blocking plug made of metallic film located in the first
connecting portion, an outer periphery of the plug conforming closely to the
connecting portion so as to seal the first end of the pipe.

16. The piping structure of claim 15, wherein the pipe has a further
connecting portion defining an opening at a second end of the pipe, and a
further blocking plug made of metallic film is located in the further
connecting portion, an outer periphery of the further plug conforming
closely to the further connecting portion so as to seal the second end of the

pipe. :
17. A piping structure atcording to claim 16, wherein the pipe is filled
with inert gas. '

18. A piping structure according to any one of claims 15 - 17, wherein
one end of a connecting piece extends into the connecting portion of the
pipe the respective plug being broken, the other end of the connecting piece
extends into the connecting portion of another pipe having the same
construction as the pipe, the respective plug of the other pipe being broken,
and the connecting portions of the pipes are joined with the connecting
piece by jointing material.
19. A piping structure according to any one of claims 15 - 18, wherein
the ends of the connecting piece are each shaped into a wedge point.
20. The piping structure as claimed in any one of claims 15 - 19, wherein
each connecting portion is formed as an expanded end portion of the
respective pipe whereby the connecting piece will fit into the connecting
portion, or the connecting portions, while providing a substantially constant
internal diameter with the main portion of the pipe.
21 A piping structure according to any one of claims 15 - 20, wherein
the plug, or each plug is made of brazing filler metal whereby the blocking
plug contributes the jointing material for joining the connecting portion of
the pipe, or each pipe, and the connecting piece.
22. A piping structure according to any one of claims 15 - 21, wherein
a) at least one of the connecting portions of each pipe is formed by
fitting an end piece to the respective end of each main portion of the pipes,
each end piece including joint portions located at respective ends thereof
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and an expanded portion larger in diameter than the joint portions and
adjacent to one of the joint portions,

b) each plug is mounted in the expanded portion of the respective
end piece,

c) the connecting piece extends into the joint portion of the
respective connecting portion and more than a half of the outer peripheral
edge of the respective plug is broken anst?le broken plug is located ina
space between an inner wall of the expanded portion and an outer wall of
the connecting piece, and |
d) the connecting piece is brazed with the joint portion of the end
piece. -~
23. A piping structure according to any one of claims 15 - 22, wherein
the pipe is a refrigerant pipe for refrigerating apparatus'.

plug is made of brazing filler metal.
25. A pipe connecting method as claimed in claim 1, substantially as

hereinhefore described.
26. A piping structure substantially as hereinbefore described with

reference to the accompanying drawings.

24. A pipe structure according to any one of claims 15 - 23, wherein each
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