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1 DESCRI PTI ON BRANCH TEE FI TTI NG TECHI NI CAL FI ELD

[ 0001] The present invention relates to branch tee

fittings, and in particular lto branch tee fittings

fabricated by press form ng. BACKGROUND ART [ 0002]

Conventional ly, branch tee fittings for piping have

typically been fabricated by 10 bul ge form ng using

| ead. However, the brapgici@geiion i ngs thus fabricated

bring high fabrication costs and ot her problens.

[ 0003] To sol ve suchrANSEYaTEE FRCPGGCh tee fitting is
- proposed which can be fabricated by subjecting a

pl ate such as a copper plate to press form ng (see,

for exanple, Patent Docunent 1: Japanese Patent No.

TECOHOEAL) piefiih s branch tee fitting is shown in FIGS. 15
8(A) to 8(C. FIGS. 8(A) and 8(B) are front and side

. AL _ !
[OOO;HZM@ fseflc BLARER eBSsth bhidl tél Bffings, Jnﬁﬁﬁ?}%[ét%ﬁé%lfr Y(% ;l])reanch tee

FI'G 8(C) i1s a vertical md-sectiona
fﬂ-'tﬁ{ﬁgﬁéﬂ%g? Tk 8(A). [0004] The branch tee
: 1é%sttll)ng (1 C%Sngﬁlggs: a tubul ar body portion (101)
having a pair of openings at both ends; and a tubul ar
branch portion (102) perpendicular to the tubular body

BACRGR AP $01) . The tubul ar body portion (101) and
tﬁe tu[glldpgr ranch portion (102) are forned in such a

(00 AQRE L RaRE2AE febngtERi pif, B2 N pRal) B0, fbricated by
bulg%ofotnin {ish ?)erz]aﬁ.n ?ng%jgv&,eﬁ%%raﬂéhn%eoﬁﬁi%&te F]}fulé %Bl?tfag,id ltaréng high

ranch port facing edges o e bent a

Eabrithfioh Pbded d s WPsiapsed relation. [0005] In the
arg%a%ch tee #ﬁ%t#ﬂg %€OO), t he tubul ar body portion

[00({)3;%_)30mssua1 E}lélgi%tﬁ'lﬁ% bkl teg't}t%?%r;sr}tﬁ%fag ; G bk f}cated by

ssi ng through e center o ranch

BBy SRy 415 et sl e st o

DoctRRf 1: Japanese Patent No. 2660427). This branch tee fitting is shown in FIGS.

8(A) to 8(C). FIGS. 8(A) and 8(B) are front and side views of a branch tee fitting (100),
respectively, and FIG. 8(C) is a vertical mid-sectional view of the fitting shown in FIG.
8(A).

[0004] The branch tee fitting (100) includes: a tubular body portion (101) having a pair of
openings at both ends; and a tubular branch portion (102) perpendicular to the tubular body
portion (101). The tubular body portion (101) and the tubular branch portion (102) are
formed in such a manner that one plate is bent, and along a plane inclusive of the center
line of the tubular body portion (101) and the center line of the tubular branch portion
(102), facing edges of the bent plate are joined in superposed relation.

[0005] In the branch tee fitting (100), the tubular body portion (101) has a substantially U-
shaped cross section passing through the center of the tubular branch portion (102) (the
middle position of the tubular body portion (101)), and has a substantially C-shaped cross

section at both end locations thereof. In angles between the tubular body portion (101) and
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section at both end l|ocations thereof. In angles

bet ween the tubul ar body portion (101) and 2 the
tubul ar branch portion (102ﬂ flat portions (103) are
provi ded, respectively, in which corners of the plate
are superposed to each other. The branch tee fitting
(100) is joined to pipes (P) in such a manner that

the WbhRr beMcR P&@ﬁ;on( 02}, TRe pbithnk 11 68)the ﬁ;dmeda Eesp@ﬁwel)y, in which

portion and the tubular brfanch portion

corneRSIIaAE ‘plﬁ%‘e iu@'sﬁf)e %830 efchi fiBerf IMteivgheRNEL ﬁﬁi%g (500) is joined to
pi pes, including the matching faces of the f

|
oL s Bl M 2 B AT 6 e

(101YOMBVIBE rutdIA b A& BEKBRIWNSD), §&gmlxﬂeqoﬁk Biced of TRE 'ﬁ'ﬂtﬂlg and the

ack after the press formrng may affect the joint

. pipeg,ggﬂtﬁ%ﬁg thd &qﬁhmgf&lee oaeﬂe%!t Pﬁmo}‘i@(l‘fﬁ) WeLthdz&T R B3hE tie.

ebetween.” Thus, ng brazing, the entire
gap between the joint faces may not be filled
uniformy wth a solder material to weaken the

DIS@L@EWWW}WI(N such a troubl e occurs,

particularly in the case where pipes (P) for fl ow ng

PRCBINEGR-RD BFSUSEVEN R RRyveRgofrnnected to the fitting

In a refrigerant piping systemor the |like, |eakage of

[oodgg] @J&Mlﬂa%ﬁpge%m@moﬂfa%egﬁpw gl gb(n Rkia$er u{eO&st] forming

rther, int branch tee ttlng nment i oned

mayaﬂi%ftélte é(‘:)jm{ ﬁﬁémb'h%epfhefrrh%hééi&{ 'vﬂﬂch &1&919)01‘@%&%‘ Bagl Merebetween,

conp he solder material "solidifies on iInner

Thu$ L{%{r@g% the ehilYa gfbet\b&%ythQ O6iht Pa%es( &Q})no@ pel ﬂu'a& uniformly

ch portio to"protrude in bead form

WlthTamo?der%ﬁ&?ﬂ $o Rhith RS b ng@ir@x?gﬁh ( Bsuch 8 tB06lE "ol:&ﬂs pafticularly

a single pipe (P) at a ti I's connected to the

in tHRI@ABCRhER 1}§éfst(t’) R o302 a meplgysufg &dBank Qfemoﬁﬂected to the fitting

connecti o one pi pe causes enl argement of gaps at

in a%ﬁ fnag@%xfﬁgm&m HBOHB KR! Balte IR B3R oR AR Prdtiéns would

To avoid such troubles, in the itting
alnses_hown in Patent Document 1, brazing shoul d be carri ed
out by one operation at the timng at which the pipes

0, K BN oo 089 o i
(100) Hishedls! cnl}ffetbd)r BE s6RBN RGkdrRY sORiNES oh Rnddd urfaces of the tubular
body portion (101) and the tubular branch portion (102) to protrude in bead form. This
hinders joint of the pipes (P). In addition, if a single pipe (P) at a time is connected to the
branch tee fitting (100) made by press forming, connection of one pipe causes enlargement
of gaps at the other connecting poinfs to deform the brénch tee fitting (100). To avoid such
troubles, in the fitting shown in Patent Document 1, brazing should be carried out by one
oineration at the timing at which the pipes (P) and the fitting (100) are joined to each other
and in the state in which the pipes (P) are inserted into all the three connecting points in the
tubular body portion (101) and the tubular branch portion (102). However, in some cases,

such brazing by one operation at any situation limits the workability.

[0008] The present invention is designed with the above-mentioned problems _in mind, and
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25 tubul ar body portion (101) and the tubular branch
portion (102). However, in sonme cases, such brazing
by one operation at any situation limts the

wor kabi lity. [0008] The present invention is designed
with the above-nentioned problens in mnd, and 3 its
object. is to enhance the brazing strength of a branch

L4 e SR BBty LT 89 1H0 KByelLty s
o B UL TGRS o MBS o

' t] ' a branch tee fitting
e BB UOBAR S 20 and whi ch 1 5
provided wi th engaging pawls (14) for engaging flat

portions (13) to suppress spring back after the press
f WTa i bet joint f

M R S B Y IR 8 B o specitic, ' first
. ti , - . ' e

[OO(?S{]‘;"I?'LI% n%rggég% %\{%ﬁéﬁ 8?&1&6[:3(3 B{aﬁ?ﬂ ‘E‘% d@élﬁlgr‘%{]‘% (1:4(1 ieff?lﬁated by press

a tubu
R e R T O
S50 1 1 AR RO RPEL B bl BB e

' fmm&%nthat one plate (la) is bent and al ong a pl ane

i AClUsive of the center line of the tubul ar body
100 R kB ki 3l SRR E o U584 i df Wil tee sving
coriSheChiphIEA RuPPRIDUITELE A oreRl 57 P MR and o
AR AR B3, bR AR AR e s by
por LR B BB Bl 408 s B JBA RS 4 Mo vt o
plsof 3% Behe RN g Sk i B RECKRR; [EpP R HAAS ey portion
0] g BEEDR D A TP P PR AEEL L0

'(1 a)ar® J%rlxpe%siﬁ guﬁe@p&s@& rﬁ&%n‘? agﬁgél\@e%&eérptﬁe LR Abdy portion (11) and the

tubular branch portion (12) being formed with flat portions (13), respectively, in which
corners of the plate (1a) are superposed to each other.

[0011] Furthermore, the branch tee fitting is characterized by including engaging pawls
(14) for engaging the superposed flat portions (13).

[0012] With the first invention, in the branch tee fitting fabricated by subjecting one plate
(1a) to press forining, the flat portions (13) superposed in the angle between the tubular
body portion (11) and the tubular branch portion (12) are in engaging relation to each other
with the engaging pawl (14). Such a structure can resist spring back after the press
forming to keep the gap between the joint faces of the flat portions minimum and uniform.

Therefore, during brazing, a solder material flows into the gap and solidifies uniformly,

* which stabilizes the brazing quality. In addition, even though one pipe (P) at a time is
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body portion (11) and the tubular branch portion (12)
are in engaging relation to each other wth the
engagi ng pawl (14). Such a gkructure can resist spring
back after the press 25 form ng to keep the gap
between the joint faces of the flat portions m ni num
and uniform Therefore, during brazing, a solder

braiéattﬁ rthé"ﬁtﬁﬁ%"’ﬁgég&&ni be ﬂ&aﬂataﬁkﬂﬁ&‘i% (19 figs tHénérng@mg)jaaWI 14)
whi ch stabiTizes the brazing quality. I'n additi

preRUBNFRR14E0n BN@eRitRE. (P) at a tinme is brazed to the
fitting, engagenent of the flat portions (13) with the

[00?5]9@9&%069(1 Bﬁ)%tl&lilﬁ)chalﬁE@M%&t 9 tRR iR TR 184 fifdhg accordmg to the

firtting. A second invention is characterized in

firstt 3 9EntldB, EQL@I (*J'F 1?19 %Bgé%?ﬁg gé\blts'('i‘@) RopAhd 819 oh® o'ftﬂ?e sﬁﬁeg%tsed flat

i nvention, each of t ngagi ng pawls (14) is forne

porthsQD8), ahd LhSSRATBAsA: fs' @ém overPRé toﬁe?%f (He3dlat Iﬁﬂ?ﬁ’ons (13) to

constructed so that it is bent over t ot her of

| engage both of the fl at
_enggéeegotlpgf lth fpérfloo:m ). gag

portions Wth the second i nvention, the

[00 1] 9REh "Ge p?é%nri ]@‘}e nigh Mk %g%%:ﬁ?% ﬁJe 4) SdeﬁEchﬁle@ne of the

fl'at portions I's bent su face of the

sup%?)&%ﬁ i\’ Hﬁgng {1@% s%ﬁi]b\%] $hel shidthed OF the Bﬂl%gg'f e ? rtlBHEe(B) to

at por i ons IS prevents spring

engd S%h SOMER orgxgn%gg)l St hxtﬁﬁltebg né: E’r\éed%k ?ﬁezj pcm“ess forming.

aracterlze Int tee fItting

[0016529@{}91?&1&2/&@1&1“@ cP%ﬁ&anféd' 1ﬂ“cﬁ£sjct BQHB brafl te%fﬁthﬁ ar:co?(thng to the

rtions orrre a substanti a ytr| ngu ar

secd'nﬁgi'n%htg) oPYhel il &HSI d éﬁ\%hl mtlé&oiﬂ ArsuBSENE y triangular

portion and an ed Is a stralg

reglénlll‘I Eﬁﬁ’ %Bds@ gn@_%ﬂ?l@ 11 an cﬂ grtﬂﬂl' (gﬁf aéfé}%e s1de which is a

y portion

stralgﬁ{ hh @orfnl: a% ng %19&9& QbrndY Egﬁp})r& fhb 't&lﬁj&h‘rﬁ{ﬁg o?lnon {11) and the

ate ore pres m ndgd, € en

tublﬂﬁvgrémh(ploflﬂo@(rlg formed in associated triangul ar t| p
areas of four rect angul ar corner regions of the plate

[00 l(d(]) 6\ihth Fﬁ& %V%nt1§11{‘ &n Y lﬁc )tl%%ré Bl QR tﬁ@éx@"agﬁk pawls

ate eve I ng“the corners,

. (14)bcﬁe %ﬂrﬂe‘dzlﬁ%ss%fcfa't&l' t?i@fl LMar tgﬁggreb§ of Rub EE gﬁl%f‘[:é/mkloregmns of the

mat er 1 al so that the &ngagli ng paw

platé :kﬁ)h:@gte{fgﬁgtﬂegwﬁ%l@?f@ﬁ Ifecﬁﬁ?glﬁérs Btdiafdor 4 PRENELS, even
including the corners, can be utilized efﬁc1ently, and it 1s unnecessary to employ the
material shaped so that the engaging pawls (14) additionally protrude from associated
corners of the rectangular plate (1a). -

[0017} A fourth invention is characterized in that in the branch tee fitting according to the
third invention, each of the engaging pawls (14) is arranged at the middle position of the
edge side of the corresponding flat portion (13).

[0018] With the fourth invention, the engaging pawl (14) engages the superposed flat
portions (13) at the center of the edge sides of the flat portions (13}, so that the flat portions

{(13) can be held stably.

f0019] A fifth invention is characterized in that in the branch tee fitting according to the
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[0017] A fourth invention is characterized in that in
the branch tee fitting according to the third

i nvention, each of the engaging pawls (14) is arranged
at the mddle position.of the edge side of the
corresponding flat portion (13). [0018] Wth the
fourth invention, the engaging pawl (14) engages the

fourltt BVERX ‘éa&i 8t ﬁheze?ﬁg%ﬁ% 89\% glf’i 1%‘11&:@%1 tﬁﬁg%fg{u#ﬁ?fsp%ﬁbewhose

edge SI reio

mdﬁﬁq{e&egg‘]s% ngﬁl'&)s aﬁc?enfr&ﬁ dge siqah ¥he flﬁa‘i?%%]on@%' fth

Invention 1s C aracteri z Int nch tee
L T R
reg1§1b ngl%ssly\% %{ tc}’\%lgt P? %cfr‘[ﬁ@ﬁﬁgj (Slrg 1%5?3@1%8?1%? ﬂi‘e{eﬁgre surfaces

of tl{enﬁatt th{b‘ﬁﬁguii)%gn bt H&d %Q@&ﬁ%g%@gwm (14) can be formed

lar to the shape of

[002‘1']““%\f Lilat ngﬁtEdan? ﬁ&rﬁ%t eriZddUR th 1g9§él§§aﬁ§5 ﬁe‘étbﬁet{iﬁ% acpording to the

aces portion
SR %a&%o@@%%@nz BBk orion 12
provgcg r '}?t&&g pglqgwnf Llela,( L uI ar : ggc el g%trh:plfgé‘él (?3 B‘?qucyd thereinto;

and %h%%’ll tﬁb‘r%(iﬂgt Qlw 91 ﬁ@e%%gsfg%v(éslrgerﬁarlllte} %%é@%l Ctﬁarf3l e ﬁttmg

te IIb 12b) which have small er
pOHgmgﬁgt 52 ﬁ%hcﬁﬁg fitting 10 portions (lla, 12a),

OR3P Sl SRR QSR bEAATY KD d Wt ran
portgggl (29t RO RO S pblBond ol 124 1 R B P) e
mseft g:?cij am@&ld dgkﬁe SEgh ldlﬁ?l%e%ﬁ ?{?&0{31%0 )g#sa?e 1@‘9\)@5 fiom the
ﬁtm?g‘;?ogﬁ@{ézg?aﬁ%g 51?(([3 %%)éx?cg{'ﬁﬁaq e’? d aﬁlf]klli‘erg 'El?nem&:ﬁé {iﬁﬁ{g BRI S, 12a),

B I T

the first invention described above, the branch tee
fitting is provided with the

ADVANTAGEOUS EFFECT OF THE INVENTION

[0023] With the first invention described above, the branch tee fitting is provided with the
engaging pawls (14) for engaging the superposed flat portions (13), which resists spring
back after press forming to keep the gap between the joint faces of the flat portions
minimum and uniform. Therefore, during brazing, a solder material flows into the gap and
solidifies uniformly. This stabilizes the brazing quality and enhances the brazing strength.
Thus, the resulting fitting is sufficiently usable even in the case where pipes (P) for
flowing a high-pressure coolant are connected thereto in a refrigerant piping system.

[0024] Moreover, each of the engaging pawls (14) engages the flat portions (13} to prevent

~ deformation of the fitting even though one pipe (P) at a fime is brazed to the fitting. This

enables separate connection of three pipes (P). Furthermore, similarly to the conventional
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engagi ng paw s (14) for engagi ng the superposed fl at
portions (13), which resists spring 20 back after
press forming to keep the gdp between the joint faces
of the flat portions m ninmumand uniform Therefore,
during brazing, a solder material flows into the gap
and solidifies uniformy. This stabilizes the brazing

tec]?ﬁ‘é@]ei e tﬂ[ré? Pfﬂég LSS0 B@?rfa%@t%itﬁg fRfis Beﬁbe?}ae}_ﬁiéﬁz tdhdéﬁequently,

ufting fitting is sufficiently usabl en in

witly ﬁéﬁpr%ﬁ{ BvRltRASthe 'B}aéfﬁwoﬁcé}ﬂl’&y%n%e 'é%]lgellhg&[ essure

cool'ant are connecte ereto I'n are er ant piping

0PRSS AORE I AR 9580, SRR AT
] OB S0 s I UL S0 AR 8 e s
fongﬁl%?‘rﬁ{efe tgﬁﬁﬁhhﬁk@eég :tlﬂgfﬁlg? B&g"@g%ﬁ% Sv@}ér(ilﬁfﬂﬁ BBtk of the flat

larly e conve e, the three

porRbiR&I3E af%i?%@%gggs &k Q%t;&u}e\?\)df{tlgg @ﬁiééhttéé RGinBy one

oper-at1 on. uent present i nvention,

[00%@%5%% %H%d‘ﬁ\méﬁ@% hés%ﬁb&i?{kbogg, egigﬂ BPERHat h&g@ﬁ% El\g'ﬁ tdformed in

€ secona 1 nventi on aesc ove, eac

a S\J%@Qﬁgélggtggﬁﬁl%t I{G%l%)l defle 1%{6%{35@81(10& th0 ﬁlbﬁfa.r topéﬁ“é:g a(()rtion (12)

superp ortions o prevent spring
L B R EAMBR T UHRLOR gk DRSS o i
vosBSAATPAS ) T TBA R 0, SHRASRANE Bl 10
cnSESEEARER RN 0 8P A P Sl e

g, PRS0, 405, MY PEATED, PO NS (17 e
e AR ST BTSSR B ol sy
TSR I SRR B (A be Tored 1h

003 BBtk ML Tt R B0 A g

sup g@e@ L g@’ﬂﬁnrgst él:Sﬁ)alt Q]g{ cplﬁelo Bf %engt?%ebéﬁdé‘sugf itﬂég_rﬂ?tsportions (13),

rect angul a ate wth e ci ency.

PSP Sl P TPhE PRl R ARl o R RaREE: MR EHte a6 gion, and

in 280988 Ml nt GFHe RLRIER Nk an be expected.

[0028] With the fifth invention described above, each of the engaging pawls (14) 1s formed
on a triangular region almost similar to the shape of the flat portion (13), whereby almost
the entire surfaces of the flat portions (13) are held extremely stably. Therefore, further
stabilization of brazing and further enhancement of the braéing strength can be expected.
[0029] With the sixth invention described above, the tubular body portion (11) and the

tubular branch portion (12) are provided with: fitting portions (11a, 12a) which are fitted

with pipes (P) inserted thereinto; and small diameter portions (11b, 12b) which have

smaller diameters than the fitting portions (1la, 12a), respectively. This prevents

oversufficient or insufficient insertion of the pipes (P). For example, the fitting described
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superposed flat portions (13) at the center of the
edge sides of the flat port'zons (13), whereby the
flat portions (13) can be held stably. This brings the
brazing stabilization, and in addition enhancenent of
the brazing strength can be expected. [0028] Wth the
fifth invention described above, each of the engagi ng
in Ppteud Boculdant i1sprévonite dverd@fidenteortinsudfigahtanserton by fainmog part of
simlar to the shape of the flat portion (13), whereby
eachabfMiigt pipeh €P)ehit i @nsulaf poessiofi. tHewéteat inpthet sixthsingdBion, it is
are held extrenely stably. Therefore, further
unnékaiy fozatfonn sath Deazplivgted Moknfatioh loe thesizasodars bl tife pipes (P),
the brazing strength can be expected. [0029] Wth the
which stinplifiesae sireutud @8 dfei fitddg.above, the tubul ar body
portion (11) and the tubular branch portion (12) are
provided with: fitting portions (1la, 12a) which are
fitted 25 with pipes (P) inserted thereinto; and small
BRIBFDEIERIPACON OR THEIDRAWRNGS whi ch have smal |l er
di aneters than the fitting portions (1lla, 12a),
[00308 $RECE ive kynt Faiwsof BrvatH & figg sedotding enbnoembodiment of the
insufficient insertion of the pipes (P). For exanple,

- preséit@niedntibh ROthd 8&€d inbatdch pipss fajeinéd Reetorent | prevents

oversufficient or insufficient insertion by formng

PAFIGQ is agdalviol of ke frtings K1) 1i n an annul ar
protrusi on. However, in the sixth invention, it is

UNIFEGESES alrisht SidP elchosfiths Aitihgan BUGML I cat ed formation on
‘the edge surfaces of the pipes (P), which sinplifies

t he1Gt 4 4§ audeeti®fal tidy fshbwingomaid BNsET BESERIAATIeONItORg (which
THE DRAW NGS [0030] FIG 1 is a front view of a branch

corrép@ndd fotal seGkicHaL Gl thigent dorprtie HADDAIVIRNFI@1).t he
present invention in the state in which pipes are

] oimEds isheeeidal Vb of Zhd fHitiag plkan alohg thedlinet V&7 i RIG hg
in FIG 1. 10 FIG 3 is a right side view of the

f i t(IGr@isianefidaal liewrdf Gedfittiag akse alongtiad lind EIWE bhoRiGag.
mai n parts of the branch tee fitting (which

COIFI@SPRAdEor Victy SROtnOMBlanvh e/ fitthdeest cnk onglifitetiohiofi€1G. 1.
IVIVin FIG 3).
FIG. 8 shows the structure of a conventional branch tee fitting. FIGS. 8(A) and
8(B) are front and side views thereof, respectively, and FIG. 8(C) is a vertical mid-

sectional view thereof.

EXPLANATION OF REFERENCES
[00311 1 branch tee fitting
la plate
11 tubular body portion
11a fitting portion
11b small diameter portion
12 tubular branch portion

12a fitting portion -
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FIG 5 is a sectional viewof the fitting taken al ong
the line V-Vin FIG1l. FIG6 is a sectional view of
the fitting taken along theline VI-VI in FIG 1. 15
FIG7 is a front view showing a branch tee fitting of
one nodification of FIG1. FIG 8 shows the structure
of a conventional branch tee fitting. FIGS. 8(A) and
8( B2basreali diemeteapdrtonde vi ews t hereof, respectively,
and FIG 8(C) is a vertical md- sectional view
t helBefitt paz@oiEXPLANATI ON OF REFERENCES [0031] 1 branch
tee fitting 1 a plate 11 tubul ar body portion | | a
fithdi emgpagomptpaot 25 11b snmal | dianeter portion 12
tubul ar branch portion 12a fitting portion 8 12b
smal | diameter portion 13 flat portion 14 engagi ng
pawl 5 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0032]
BESEMODBROR C ARPVINGENTBTHE INVENFIERENt i nvention wil |
be described in detail based on the acconmpanying
[003D] béraigatier] ABS]imkehts of theSpraseht mrentiinewilblfe desbritanddh detd based
fitting according to this enbodinent in the state in

on thhhalonpapgag (Rwiage j oi ned thereto. FIGS. 2 and 3 are

a plan view and a right side 10 view of the fitting,
[003¥SISc iiy elfyont Fie®r oft a ibgangh secfiitinpalccotiday tehthisi enghodihent in the
parts of the branch tee fitting (which corresponds to

stat@irsehich @iysds (P) ew joiaké theadtonFIGH hid® ate\d plem iview dr@ a right side
view of the fitting, respectively. FIG. 4 is a sectional view showing main parts of the
branch tee fitting (which corresponds to a sectional view taken along the line IV-IV in FIG.
3), FIG. 5 is a sectional view of the fitting taken along the line V-V in FIG 1, and FIG. 6 is
a sectional view of the fitting taken along the line VI-VIin FIG. 1.

[0034] As illustrated in these figures, the branch tee fitting (1) includes: a tubular body
portion (11) having a pair of openings at both ends; and a tubular branch portion (12)
perpendicular to the tubular body portion (11). In the branch tee fitting (1), the cross
section taken perpendicularly to the center line of the tubular body portion (11) has a
substantially U-shape, as shown in FIG. 5, at the location passing through the center of the
tubular branch portion (12), and has a substantially C-shape, as shown in FIG. 6, at both
end locations thereof. |

[0035] The branch tee fitting (1) shown above is fabricated in such a manner that one plate
(1a) is bent and along a plane inclusive of the center line of the tubular body portion (11)
and the center line of the tubular branch portion (12), facing edges of the bent plate (1a)
are joined in superposed relation, thereby forming the tubular body portion (11) and the
tubular branch portion (12). As is apparent from FIG. 4, in angles between the tubular

body portion (11) and the tubular branch portion (12), flat portions (13) are provided,

respectively, in which corners of the plate (1a) are superposed to each other.
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3), FIG 5 is a sectional view of the fitting taken
along the line V-Vin FIG1, _and FIG 6 is a
sectional view of the flttlﬁﬁ taken along the line
VI-VI in FIG 1. [0034] As illustrated in these
figures, the branch tee fitting (1) includes: a
tubul ar body 15 portion (11) having a pair of
[00BfeAichgaciatisthodiithe prisentdnbné ot wthkathe brarh heqbiting @h) is formed
(12) perpendicular to the tubular body portion (11).
with engdpend pawls {(14)ebr fehpdgdimg theldupetposedcflasporticadiBpnThe engaging
taken perpendicularly to the center |line of the
pawly§Id)asrebady fpotdd om ofd b thasugerpeset Slanpoitaink 13). To be more
U-shape, as shown in FIG 5, at the | ocation passing
spetificowlén vieeed enFEE 10nt begagingopvelr(18y Brifohmgdiost themear one of the
(12), and has a substantially C shape, as shown in
flatFoiors, (13} 13)aliperp2demctht oight sidosf thvetubabs biaOdB3pdrtibh€l12) (see
branch tee fitting (1) shown above is fabricated in
FIGs uy; hwidlenie oeher ealoingnavwl(B4)ds férhad drsthbémht amdofahetigt portions
- plane inclusive of the center |line of the tubul ar body
(13p @8} k@erfokéd onathe lbhGideof e tublRir Grardhepdrtibnl(B2). Each of the
branch portion (12), facing edges of the bent plate
enghia) padlsq1ipisnedt dwer Heporfpasetkhe @bp&slﬁgnﬂattﬂaﬁicﬁh)w) to pinch that
formng the tubular body portion (11) and the 25
portiot uherebyéngaging pomtdfdie {dDprtiods (13. apparent from FI G
4, in angl es between the tubular body portion (11)
[003MAEdchen b flhtaforiean@R) B ddimadnin(alibstablidly tpandil@nsgion defined
(13) are provided, respectively, in which corners of
by 4 besedndt f the ajbubii SrHbh oRRII2) andEac Bdgel ity whi2h[1836hight line
A characteristic of the present invention is that the
conbéding hisicrtatdd dohar@olnds of the tuble GodWbbtiiot (UG hep@iphlar branch
(14) for engaging the superposed flat portions (13).
poriltie (E)gaBich®f thavhgglnbdpavds €1Has hrbogdiesd the nodde @bsitibe of the
superposed flat portions (13). To be nore specific,
edgeRiie ofl thvedrréspoidify flht portien €18)aghd gorpraedl in (Bl#hngHar shape whose
formed on the rear one of the 5 flat portions (13, 13)
widgl fedrpse tvithindiktagee frait the iedge afdet dfetht Uhatilpartidar @8 h To be more
portion (12) (see FIG 4), while the .other engaging
spe¢ifivd in(th# )enit®dinganetle eMpagitg fadan{14pace @khshepetliliat triangle almost
- portions (13, 13) superposed on the left side of the

- similatoladd shglalyaimabler thew the(shape offfae fadortitie(13®ngagi ng

pawl s (14) is bent over the surface of the opposing
[0038]alheptubiiia® dodsl Pprtfcm @ilnahd thratubular branch portion (12) are provided

with: fitting portions (11a, 12a) which are fitted with pipes (P) inserted thereinto; and
small diameter portions (Iib, 12b) which have smaller diameters than the ﬁﬁ:ing portions
(11a, 12a), respectively. The small diamefer portions (11b, 12b) are formed by squeezing
to some extent parts of the tubular body portion (11) and the tubular branch portion (12)
located inwardly from the fitting portions (11a, 12a), respectively.

[0039] In this embodiment, when one plate (1a) is subjected to press forming to fabricate
the branch tee fitting, the flat portions (13) superposed in the angle between the tubular
body portion (11) and the tubular branch portion (12) are thus. in engaging relation to each

other with the engaging pawl (14). Such a structure can resist spring back after the press
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portion, thereby engaging both of the flat portions
(13). 10 [0037] Each of the élat portions (13) is
formed in a substantially tf angul ar regi on defined
by a base end of the tubular branch portion (12) and
an edge side which is a straight Iine connecting
associ ated corner points of the tubular body portion
forrhibk)to &oeh thhgap bitulean therjaime fucepolt the diat gaZYns madinuwf andhmiform.
engagi ng paws (14) is arranged at the mddl e position
Thepéfoten during beaziigde sofdet heatartal flesydnth thy dabandpotitifies uniformly,
(13), and forned in a triangular shape whose 15 width
whidk efabAizestheibidzind Giafine eAs b assulthihe detgingsitrbagihfis ehleantéd tand the
portion (13). To be nore specific, in this
resfiO ettt suffibRney gadiagvepanitise (abd whareepipactP)shafledingra high-
atriangle alnost simlar to and slightly smaller
predst@ccoh@t sleapeneafedttheetblint refiptiannpipibgkyste038] The
tubul ar body portion (11) and the tubular branch
[004@Y Tl RRvénlidhalasenuey, ddadectivhtofia siriglé pipg (PPat a s to the branch
(11a, 12a) which are fitted with pipes (P) inserted
tee fialoedantad; defiimhatid® oS flttick. ale besvemahisi defiandatibh, at hap pituation,
whi ch have snaller dianeters than the fitting portions
threg! jaiges 1Pphavd &specionvedtyd bThenes opdrhtich. amat &nupstr to dis in this
(11b, 12b) are forned by squeezing to sone extent
emblithéntOéveh Mgl ik pipel®Y vt P afdeii OBrakddlo tan dittinpe etigaerheant of the
branch portion (12) located inwardly fromthe fitting
flat Poftidne {E3) (Wittethd 2agagin qtdv@byent] & atibn of tiesfitting (1). This
enbodi nent, when one plate (la) is subjected to press
enablek Bepagaté QoArRblidiC 8t firee2Bipth@)briandbitioaesifilatly ng the dwventional
flat portions (13) superposed in the angle between the
tecHnidpies Arthe BRY Piped ican 43d) bartdatedetd ubigl &ictityr dyclone operation.
portion (12) are thus in engaging relation to each
Corbh@ntly 4 Ruitdige eagreicg teanlqué 6y reqblied vaorkinguahulsee selected to
can resist spring back after the press 10 formng to
enhkRehé BRzgpvdkibien the joint faces of the flat
portions mnimumand uniform Therefore, during
(00571 jaioR@veirsihlsdatbodbhait] aily fd@usion of thetdngagiag pawd(14) on one of
solidifies uniformy, which stabilizes the brazing
the @Q%rj)ds)‘éd fAB patibRS UI3Y cad Peevbiitapting batk efegtgtedsforming, so that it is
enhanced, and the resulting fitting is sufficiently
unneSakdre t8Viofnithe teRgagims pawhe(ld) @npesh (¢F) the diat footiénsg(18). This
hi gh- 5 pressure cool ant are connected thereto in a
simpBfiéd e k@dtuiof tHetbrayehitedtitting. Furthermore, each of the flat portions (13)

is formed in the substantially triangular region defined by the base end of the tubular
branch portion (12) and the edge side which is a straight line connecting associated corner
points of the tubular body portion (11) and the tubular branch portion (12), whereby the
engaging pawls (14) can be formed in triangular regions of the plate (1a) which have been
located outside the flat portions (13) before the press forming. Therefore, the plate (15)
including the engaging pawls (14) can be obtained by cutting a rectangular material plate

with efficiency. This eliminates material waste and increase in cost.

'[0042] Furthermore, in this embodiment, the engaging pawl (14) engages the superposed

flat portions (13) at the center of the edge sides thereof, and the engaging pawl (14) is
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[ 0040] In conventional techniques, connection of a
single pipe (P) at a tine to_the branch tee fitting
causes deformation of the fﬂﬂting. To prevent this
deformation, at any situation, three pipes (P) have
to be connected by one operation. In contrast to this,
in this enbodi nent, even though one pipe (P) at a

shal?écniﬁ d BiaRpRZ@MAc§Gith & thithd Eidge o@ﬂﬂﬁﬂlﬁ@@ﬁorﬂ(ﬁg.h &hid) almost the

| at portions (13) with the engagi ng paw (14

entifd QViEBEsS OETRE Nt partiohs t(0®) fatd thiellg ekdomel¥higblye Rabdle enables

separate connection of three pipes (P). In addition,

stabiliAkibAoF Yrakglah@ cEtiventnt @i dle brifighfidgas, the three
pi pes can al so be brazed to this fitting by one

[009PEN1BEO8, in ERNSSYdENEAYthe ubsltr haBy on@i@ﬁ TE0tEn@ Ahe tubular branch
technique for required working can be selected to

por€SaNg Qrd PRviIcaziing NOfkaRI fdrlichs (1P, [mﬁ whichMat €08 fwith pipes
in this enbodi nent, only tormati on of the engaging

(P) RAWrted dfdreRio; O BF snidiedDHRR: RRS®hs! (186, PIB) WaiRE Hald)smaller

can prevent spring back after press form ng, so that
diarhétetstharHhB FRESS BérviohL(11 8 102D N85 RBGATY. MUhiB P¥dvents bAdrsefficient or
' bofﬁ of the f%%?ﬁdgrtﬁons F%B)SﬁThis siw%lifies t he
insuHiéieet Hsertioh thenebppas t(P;.eeF(fﬂ bdani}e, ! HifRE NBYsBribeda N Patent
of the flat portions (13 is forned in the

DoctiRt 2RtdvahdsYovbisuAREAL of inke@icRRt Beértiog 8y Byrnting pR@sLeach of the
end of the tubular 20 branch portion (1%) and Fhe edge

pip&i @9 ¥AC Rnhflad pfhudiodsed RIS vRRANBHE 1A FIBS SICI BEWEVer, in this

~corner points of the tubular body portion (11) and
emBda@nébyl A uﬂfeé&k@&}yp@r bl 42oh 2 \WaeipEeMed BrmARGAGH M8 edge
pawl s (14) can be formed in triangular regions of the
surfRbAE thel es\'gl”'),c\bhibﬁh‘iﬁlﬁl’ﬁi%@thd seadhRband fitde the flat
portions (13) before the press formng. Therefore, the
plate (1a) including the engaging paw s (14) can be
obtained by cutting a rectangular material plate 25

oTMEREMBUOMMNENGYSs This elimnates material waste and
increase in cost. [0042] Furthernore, in this

[00£41aAdicIaRidh, tot the SRSREINBG HdMn Bk, eNIpeRent! B€ention may apply
superposed flat portions (13) at the center of the

strub@eR JSidgesibbdBEIeRf , and the engaging paw (14) is |1
shaped in a triangle alnost simlar to the shape of

[0043)&F dk leRAmpIRY the @maf;feb%}he cHabSing phWwPAY) HAQ be @Akn e as shown in FIG.
surfaces of the flat portions (13) are held extrenely

7. Bi AR skami, Ghe eNARI@Spawls (14) are formed in rectangles and disposed at the

centers of the flat portions (13), respectively. In FIG. 7, the engaging pawls (14) are

provided on the rear flat portions (13) located on the right and left sides of the tubular

‘branch portion (12), respectively. Such a decrease in dimension of the engaging pawl (14)

probably reduces the pressure resisting strength of the branch tee fitting (1) to some extent.

However, the process for bending the engaging pawls (14} is carried out easily, which

further enhances the workability.

[0046] Note that the embodiments described above are merely shown as essentially-

preferred exemplifications and they are not intended to limit the scope of the present

invention, its applications, or its uses.




stabilization of brazing and enhancerment of the
brazing strength. [0043] Moreover, in this enbodi nent,
the tubul ar body portion (113 and the tubul ar branch

5 portion (12) are provided with: the fitting portions
(Ha, 12a) which are fitted with pipes (P) inserted
thereinto; and the small dianmeter portions (11lb, 12b)
whi ch have smaller dianmeters than the fitting
portions (1lla, 12a), respectively. This prevents

INDAVErBIIT APPECARILITYNSUf ficient insertion of the pipes
(P). For exanple, the fitting described in Patent

[00429 AN ®RREriHedbBVE ThSproXat sivbhddhl i Rbefar fok BRMEA tceifRfidgs fabricated
i nsertion by fornlng part of each of the 10 pipes (P)

byrkaﬁgﬁmgﬁgular protrusion (see the virtual line in FIG

. However, in this enbodinent, it is unnecessary to

perforn1such a conplicated formation on the edge
surfaces of the pipes (P), which sinplifies the
structure of the fitting. OTHER EMBCDI MENTS 15 [ 0044]
In relation to the enbodi nent shown above, the present
invention may apply . structures as descri bed bel ow.
[ 0045] For exanple, the shape of the engagi ng paw
(14) may be changed as shown in FIG 7. In this
exanpl e, the engaging paws (14) are forned in
rectangl es and di sposed at the centers of the flat
portions (13), respectively. In FIG 7, the engagi ng
pawl s (14) are 20 provided on the rear flat portions
(13) located on the right and | eft sides of the
tubul ar branch portion (12), respectively. Such a
decrease in dinmension of the engagi ng paw (14)
probably reduces the pressure resisting strength of
the branch tee fitting (1) to sone extent. However,
the process for bending the engaging pawls (14) is
carried out easily, which further enhances the
wor kabi lity. 25 [0046] Note that the enbodi nents
descri bed above are nerely shown as essentially-
preferred exenplifications and they are not intended
tolimt the scope of the present invention, its
applications, or its uses. 12
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| NDUSTRI AL APPLI CABI LI TY [0047] As descri bed above,
the present invention is useful for branch tee
fittings fabricated by pre%% form ng. 13 CLAI M5 WHAT
1S CLAIMED IS: 1. A branch tee fitting conprising: a
. tubul ar body portion (11) having a pair of 5 openings
~at both ends; and a tubul ar branch portion (12)
per pendi cul ar to the tubutpAIMedy portion (11), the
tubul ar body portion (11) and the tubular branch
portion (12) being forned in such a manner that one
plate (la) is bent and along a plane inclusive of the

WHERENILCL AIMEDOfS:-t he tubul ar body portion (11) and the
center line of the tubular branch portion (12),

f aqi, Y vRAgE Sefittindecdigitsinyt at@bllkAbodf BodtiohN@H hdVing a pair of
superposed rel ation, angles between 10 the tubul ar

opeﬁ’iﬁgé/atﬂﬂﬁﬁ bRdy; hdda tthr bR ch ;ﬂ;bﬁioﬁf(lb)" AR rit® the(thBdlar body
berng formed with flat portions (13), respectively,

portidh Y1) CheCRLARF Doy ﬁoﬁﬁ)nptﬁ§ @8 (tha) Bl BMAEK PORRA (12) being
each other, wherein the branch tee fitting includes

forrdi0R0HRE @ﬁ%ﬁe (tihét) If la®N@aPisBed: RAd sfoHes PRSEAndlhate of the
? portions (13). ' . i o??tp?ng of claiml1, 12 wherein

cenf@PB Of thé hﬁ)uﬁaﬁ‘ %@jf ?&‘t@ﬁ‘(\iﬁ ahd fhe defitet BhEBEhS RS tRAnch portion
t he superposed fla portions (13), and constructed so

a2t ﬂﬂ:’ing édgle§ oPeRtbepY %tet(:iiﬁ) Aehsine®in blpRrdokat reRivh] &i{g@es between
(13 engage bo the’flat portions (13).

the tdbhtatr %dffpoﬁioﬁl (M PandMhertBina BRI bortibe (ﬁ)&!enﬂgl’fdrin@ﬂswﬂh flat
ornmed In a substantially triangul'ar region

port?(le Qﬁf)' REFLcBYel?, RAARcEMINGS of e Platduh ay ard @ﬁ}fk@ﬁbs@@ td &R other,

and an edge side which is a straight 1ine
C 0 Qﬂﬁ:?élh Nge aaQh Rk fktia r1ﬂ§lﬁd&0 eidagindf pdwie (b lﬂna engaging the

body portion (11) and t t ubul ar "br anch porti

supdrp@ed flat portions (13).

2. The fitting of claim 1,

wherein each of the engaging pawls (14) is formed on one of the superposed flat
portions (13), and constructed so that it is bent over the other of the flat portions (13) to
engage both of the flat portions (13).

3. The fitting of claim 2,

wherein each of the flat portions (13) is formed in a substantially triangular region
defined by a base end of the tubular branch portion (12) and an edge side which is a
straight line connecting associated corner points of the tubular body portion (11) and the
tubular branch portion (12).

4. The fitting of claim 3,

wherein each of the engaging pawls (14) is arranged at the middle position of the |
edge side of the corresponding flat portion (13). |

5. The fitting of claim 4,

wherein each of the engaging pawls (14) is formed in a triangular shape whose




4. The fitting of claim3, wherein each of the
~engaging pawls (14) is arranged at the mddle position
of the 25 edge side of t hel orresponding flat portion
(13). 5. The fitting of claim4, wherein each of the
engaging pawls (14) is fornmed in a triangul ar shape
whose 14 wi dth decreases with distance fromthe edge
widghi déere@bestwith dib@hcdfedrh kiRreded Side of the T @oftioht(i3)g of
claim11l, wherein the tubular body portion (11) and the
t ulsuirps fiinangkiaparti on (12) are provided with:
fitting portions (11 a, 12a) which are fitted with
Pi RERrdil)thé mm&&ﬂgqum ad GheS ol ar hradt Sértion (12) are

portions (11b, 12b) ich have smaller dianeters than

prodid® With:tfiWieg pRiohs N4, 17k vhidie@l fitle@ YRAGHpaAIPY inserted thereinto;
and small diameter portions (11b, 12b) which have smaller diameters than the fitting

portions (11a, 12a), respectively.




