13 February 2007 1 DESCRI PTION BRANCH TEE FLTIH
TECHNI CAL FI ELD 5 [0001] The present inventi 0%3}8‘}’\%18’32007
to branch tee fittings, and in particular to branch

tee fittings fabricated byl press form ng. BACKGROUND
ART [0002] Conventionally, branch tee fittings for

pi pi ng have typically been fabricated by 10 bul ge

form ng using | ead. However, the branch tee fittings

thus fabricated bri ngDEgMRIFREION cati on costs and

ot her problens. [0003] To solve such problens, a

branch tee fitti NQBRANTHMISE®IMING can be fabricated

by subjecting a plate such as a copper plate to press
formng (see, for exanple, Patent Docunent 1:

Japanese Patent No. 2660427). This branch tee fitting

TECHNIsRaWREUD FI GS. 15 8(A) to 8(C). FIGS. 8(A) and 8(B)
are front and side views of a branch tee fitting

[0001] 10R)presehemP@Ridnvielates @ MadchGee &tfabs,| shdanviRktiduda!to branch tee
m d-sectional view of the fitting shown in FIG 8(A).

| ﬁttinésqg&‘ﬂdate-ﬁggf ETehninge fitting (100) includes: a
: o
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t ubul ar y portion (101) having a pair of openings
at both ends; and a tubul ar branch portion (102)
per pendi cul ar to the tubular body 20 portion (101).

. BACRGe oWl g Tbody portion (101) and the tubul ar -branch

portion (102) are formed in such a manner that one

[00020 |¥n@eitonBy) tbradihdtca| bR f6H Bipfgl REUSHNEIPhebh Eabricated by
center line of the tubular body portion (101) and the
bulgeCRAhBIg hdie lcall. t HewkwhUlRY blahaN ek ReihEd @is fabMddted bring high

faci ng edges of the bent plate are joined in
fabricatiPetResed dtigdr phdténs.[ 0005] I n the branch tee fitting
(100), the tubular body portion (101) has a
[00033 UbssbBisued hivbldms? b bednaR esk Miﬁ%% 6645 @ WHRAS&INE fabricated by
_ through the center of the tubular branch portion (102)
subjeftidpea pthtd Hueh RASA tdoPperOplateh® FtébéJ f@iniR® A¥ec) GbE leRfinple, Patent
(101)), and has a substantially C shaped cross
Document 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) 1s 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 ang
bet ween the tubul ar body portion (101) and 1312281?1'&?%2007
2007 2 the tubular branch portion (102), flat
portions (103) are provided 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 with the pipes (P) inserted into

the titBr WL a5orROEY1029) BhtPdrtidnkQAD3 pad frh@dbdl bedpaEtiRIRNE Rvhich
portion (102), respective joint faces of the fitting

come?:?@lf HhBSlare Eiegs%?ixgg%@ tdEadlifothbe TR ahdotet Fe@S: @D0Y RGoined to

at portion are brazed at one tine.

o AT gl VRO I SO bty i

(10D)HHE 18, tuBRG B&n@ﬁ?p’értﬁfnt ?02% H@s&)%t?@joﬁtﬁrim:&gof‘ the fBYg and the
affect the joint faces to 'hinder their adhesion, which

pipes"REhdirel B hRit i SPRCEIHRORI WeRTbns (10 Sare BzEDE one time.
brazing, the entire gap between the joint faces may
not be filled uniformy wth a solder nmaterial to
weaken the brazing strength. If such a trouble occurs,

DISCRAIJUIER O INVENTIGKE case where pipes (P) for flow ng
a high-pressure coolant are connected to the fitting

PROBIERS B HESORVEIPBRIING Fysbgm or the |ike, |eakage of
the coolant or other problens would 15 arise. [0007]

[0004] LHJ\i?@’ér,fxiiﬁh testRicaARe Bhdwhe iI; Fid 191 9plid O BAckBEnd iR Bftss forming

above, iI'f formation of the fitting (100) alone iIs

may SRPHRLSE B tSRhae thdIPidEtigh, WRkh WollEGel® a loBP Blerebetween.
surfaces of the tubular - body portion (101) and the

! n d Rii Phdel Gyl Kbt MR 1 ddOliTForm]
Thus%%{?gigagﬁa%gg}gﬁjdg%t E%Pbﬁg@pfh%gg B s e o ol

with Rs88hKeRAIRE wiBkerPthe BradziiiBitdefgth OM&Rh @drduBletdeurd Oparticularly
branch tee fitting (100) made %y press form ng,

in thCQBO 8AEIPp&f (1976: Nbwitg _‘é@ﬁ@ﬁ?re@dﬂr@&&ﬁﬂﬁ Nte c@the@aP® Ak fitting
t he ‘ot her connecting points to deformthe branch tee

in a refridetaR® plphBObystel of VR 18keS UaRaget 50U |6Slant dt dthe prbbikindSvould
shown in Patent Document 1, brazing should be carried

arise.OUt by one operation at the timng at which the pipes
(P) and the fitting (100) are joined to each other

[000 A GrthBr, §h EheShrahdh cb LN 0D BeRidRE abFe, 3 RrinASAT bfthe fitting
into all the three connecting points in the

(100) alone is completed, the solder material solidifies on inner surfaces 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 connecfed to the

branch tee fitting (100) made by press forming, connection of one pipe causes enlargement

of gaps at the other connecting points to deform the branch tee fitting (100). To avoid such |

troubles, in the fitting shown in Patent Document 1, brazing should be carried out by one

operation 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 m_ind, and




25 tubul ar body portion (101) and the tubularlg
portion (102). However, in some cases, such braz
by one operation at any si%uation limts the

wor kabi lity. [0008] The present invention is designed
wi th the above-nentioned problenms in mnd, and 13
February 2007 3 its object is to enhance the brazin

its obierl, gt PIgRCesth; bR SEENEH o 4 Brandih GeCHiisg T4rgsgsly press
formin nd to al)] ow separate brazin f pipes into a
fonmr{&ﬂf@ *Q?al SaSErgeste PaRng A PP B %Fubug%r %ﬁéﬁ Pgﬁm 4 & pbular

enhance the brazj ng wor LLity. MEANS FOR SOLVI NG THE
brwc}ﬁﬁ%?@%“?‘%@?e%?%@giﬁ%@%’f the present invention

provide a branch tee fitting which is fabricated by

press formng and which is provided with engagi ng

MEAEEEOR S OLy BRI EROBEEME .. | Ther eby pr event i ng a gap
ooos B 57 265 0nL SEHEHOE: AR o AR i
e 0 BT LIRE ik 3 46 By SERBEAA - omo
porioffSp g A e AR ARSI g Bevcn
jointfaﬁ:ﬁ%ﬁ%&%ﬁ{ﬁﬁ%géﬁ%{@mh portion being formed in such a

ner te is bent and along a pl ane

0010, APk 9 A Rk QR oy prvc e
rins S98P0S B o Bt
PP 0 SRR 01PN A0 ARG SO 5 i

and th% hﬁ)ﬂr%&cﬁrﬁoﬁapﬁaﬁ% gﬁ%@qn%&ﬂ aQhdifler \tl\l]a‘g"a?% ?ia‘ﬂe sh§ent and

ranch tee fitting I S engagi hg pa

-along @Eﬁﬁg s REO RO SR IRE offliRd tubBlat BQW?orti[nQQﬂé-lhe%ﬁ{ér Qe of
the enga f th d

ging paws is formed on one O e super pose

the tubula®brRRh PoRIMD,; fRRG ed%@ﬂlﬁtthé‘ oEADIRE atdBlnel in blgaeﬁgitgtﬁd 1(')e%lation,

over the other of 'the flat portions to engag

- angles ]‘p@ﬁvéceh dhe tuBflal bOBSporB&E An®iheltiBullyl BondPsdrtiONBeihg formed with

ormed in a substantially triangular region defined by
flat poftions, respectively, in which corners of the plate are superposed to each other,

By 2007

%
ng

wherein

the branch tee fitting includes engaging pawls for engaging the superposed flat portions,

- [0011] each of the engaging pawls is formed on one of the superposed flat portions, and
constructed so that it is bent over the other of the flat portions to engage both of the flat
portions, each of the flat portions is formed in a substantially triangular region defined by a
base end of the tubular branch portion and an edge side which is a straight line connecting

associated corner points of the tubular body portion and the tubular branch portion, and




base end of the tubular branch portion and an, g
side which is a straight Iine connecting assoOCia
corner points of the tubular body portion and the
tubul ar branch portion, an§ ---------- C e ---
-- 13 February 2007 3a each of the engaging pawls is
%rranged_at the mddle £osition of the edge si de of
each qffhe chgaging pawhi grrranged gbihe wyddle postipn o theedgs sife 1o the
tee.fifting, fabricated by subjecting one plate to
corres QQﬂgﬁ%PH&W the flat portions superposed in the
e, between. t he_t ubul body portion and the_ tupul ar
o012k hfmf}btﬂﬁ&%n%\fﬂ%ﬂpﬁe@ﬁ@ a@u FSINEang Plash o RS bRmBenbe fat
. With the en in aw . Such structure ca resi st
portiofy 3Pt (aF piste DREosn QLS PRlaR bRty PtRR ERY HLERMET branch
. between the joint faces of the flat .porti.ops.m ni num
‘portion g 1§ SRt JoER &7 1 otfieroy i g eBEae P o BRetth ok can
..materigl can flowinto .the and solidif.y.
resist RE B o b RS Gieh Reres R AR Opast fly fint Fces of g Ba
portiof 8 anf {Eftor " HIGRD SuBh R Brabll, £loBer b il tow ino
r . 1. httin n f_the filat 1. 0Ns
the gaf B SHAR, bilfor, i ELRARAIE M S Sl LF AL G 3ven
fitting. .Enbodi nents of the present invention
ﬁmmgﬁﬁégﬂﬁﬁiP)%ﬂgﬁ%LF%_the branch tee fitting, each of the
engaging pawls is formed on one of the superposed fl at
portions, and constructed so that it is bent over the
other of the flat portions to engage both of the flat
portions. [0014] The engagi ng pawl fornmed on one of the
superposed flat portions can be bent over the surface
of the other of the flat portions to engage both of

“the flat portions. This can prevent spring back after
press form ng.

rle%ry 2007




[ 0015] Enbodi ments of the present invention p i,de
that in the branch tee fitting, each of the ??E?bmaryﬂ)()’/’
portions is formed in a subpstantially triangular
regi on defined by a base end of the tubular branch
portion and an edge side which is a straight line
connecting associated corner points of the tubul ar

brazedfgfhe peing engagsaentnel thadlal aprtigpanith the cngaging povl1@N Infevent
the plate before press form ng, the engagi ng paw s are

deformagippgfitheditia®oci ated triangular tip areas of four
recﬁ%ﬁgul ar corner regions of the plate, Therefore

[0013}; Erabogiments of the prasenb divaRien Brovidet diat.dn the brapsis tes| fiting, each
of the Eg%g&?w@s il o1 OBt thégfn%ﬁggeﬁlisflrépzlﬁd e eRpsipged so
R M s T TN —
Cr e R M oL BTN T
e suffs 155 SURP BT BASErb BISRARS B o 8 ) B s con
preves G s TR RS20, P2 et 200708, oS
oot P el vesis A i D8 o B RO en o
e 1 AR 9B el SR SRR LG4 L8 g e
wital Bofioh SLARALLE o U8R B0 AL IS P asociaa
comes RRSITHWSIRPELL R AR ol APy b [ o' &
oor6 P PRt AN pR RS EnE epbig YR 1A° S5 Ryl n' doiaca
i QG B, o RSN ANEILL 6 cRE PR i o

the rec%agg%lﬁéxﬁgﬂeﬁ%ifag ﬂﬁgriat&qgvreﬁ gg:h%iﬁtﬂ% QyindRd %ﬂ Eé\itiliziteg gffﬂ:gently,

e fitt i pes ( I nse
. . : Dond | _ .
. 6 B, e Oy B0 MO s

additiohBPRE b EH¥m associated corners of the rectangular plate.

[0017] Embodiments of the present invention provide that in the branch tee fitting, each of
the engaging pawls is arranged at the middle position of the edge side of the corresponding
flat portion.

[0018] The engaging pawl can engage the superposed flat portions at the center of the edge
sides of the flat portions, so that the flat portions can be held stable.

0019] Embodiments of the present invention provide . that in the branch tee fitting




[0022] The tubul ar body portion and the tubul aﬁ% Fé%g@zom

portion can be provided with: the fitting por bﬁlsl

into which pipes (P) can be inserted and fitted; and

the smal|l diameter portiohs |ocated inwardly fromthe

fitting portions and having smaller diameters than the

fitting portions, respectively. This can prevent i
cach of\lq sngaging ravels &y farmed fin jactriengulamnshape wheso vidth glecispgss swith
) (P). ADVANTAGEOQUS EFFECT OF THE | NVENTI ON [ 0023] The
distanqgfzapa theycdige side of Hig flakpestieti ded with the engagi ng paw s

engagi ng the superposed flat portions, which can

for \

WOZOH@% eRgAZH P PBask fepmedin g tpiangulay egip ajlraost siwpilar fe thyashape
bet ween the, joint faces of the flat, portions . m ninu

of theofiet BATRPr RPUSTIUREY e, eotith SHgosB o APs gf,&a" Pagpgopan be held

nE’teriaI can flow into the gap and can solidify
extremglyi §30l$d . This can stabilize the brazing quality and

100211 PR iGienE i e PESFH B GHORPreNgB] GabTohe et fine, the
il SRR S0 B R S B
i R RSRS8O e
I N e LR

021§ B T 5 RS S St B i e
e 4755 38 OHER 5 HTEH gL LAt BADE AL S ot
poﬂion?qoga@egia{glﬁﬁgdnlg [f%?lg ?45'3 860 pBltichl %nﬁ gag géﬂ}aﬂéy‘ﬁiipg%% B the

or ne e superpose I"at rtions
_ D . i
sing SR R0, TR S RS e A 42 il
pipes ( the flat portions. This can sinplify the structure
' of the branch tee fitting. [0026] Each of the fl at
portions can be forned in a substantially triangular

regi on defined
ADVANTAGEOUS EFFECT OF THE INVENTION

[0023]The branch tee fitting is provided with the engaging pawls for engaging the
superposed flat portions, which can resist 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 can flow into the gap and can solidify uniformly. This can
stabilize the brazing quality and enhance the brazing strength. Thus, the resulting fitting
can be 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 can engage the flat portions tol prevent
deformation of the fitting even though one pipe (P) at a time is brazed to the fitting. This
can enable separate comnection of three pipes (P). Furthermore, similarly to the

conventional




by the base end of the tubular branch portion
edge side which can be a straight |ine connec?ﬁ?flﬁg@2007
associ ated corner points o% the tubul ar body portion
and the tubul ar branch portion, whereby the engagi ng
pavvls can be fornmed in triangular regions of the plate
whi have been | o ed utsi de .the flat portiaogns
technigyue; éh{eﬁ é’lpﬁﬁ syal F%Fc’ﬁi’ fﬂwté}sefftB%PY pReoRsraftqn. Consequently,
avvl s can be obtai ned by

thebra@ﬂ'{gtw?{gnlgh Yé@f@ﬁ%ﬁﬁ teri al plate with efficiency.

T
ons T S B S 00 D, M e
preven? |s§ﬁﬁ% Rull QRS ﬁl\% ﬂ?%?t’ﬁ{e brel If‘cemgg % urﬁi'eg&% ftotiﬁﬁn the

ortions, t portions can
engagiff PaEs onlBoth FIMe ﬁﬁt‘ lﬂﬂuéﬁbe Thﬁréaﬁ's‘ﬁﬁ ity ahé lsﬂr@@ﬁﬂeQiT th@Bchh
i n"addi ti on enhancenent of the brazing strength can
tee fittiygpect ed. [ 0028] Each of the engaging paw s can be
formed on a triangular region alnost simlar to the
[0026]Fabenfalie flatepoitiats qanibiei formedniner sifbgtantiathstriahfndarerpionalefined
surfaces of the flat portions can be held extrenely
by the basenind. of Thectubiilar kran¢hupartion asd thisiedgze sitle whichfcab beai stegight line
and further enhancenent of the brazing strength can
conneqiiag casproiatedy corp@owptsm%theﬁbulaf bedit porbientandnthg rabulprebranch
ranch port be provided with: fitting
| Portwlba%kiw%ﬁg mgeﬁngpéwmap G iogmed 1pipangulapyegions o fagplate Swhich

have bEEfotarB Giese e B, porfoRR Bl tRMess Jpiniffe TherafOrs, the plate
mclud{n% % %ﬁ%\éﬁl pa\&-'ll-gl zﬁ{ £ 0btafl &%gr&ttl% er%gmt-é@éreﬁsteggl late with

Insertion O or exa

efﬁcielt&!}/g Eﬁn%gﬁdf@lmlﬁﬁ§ St Rf whte BRE ;#?eraéfe #0Q¢, 7 in Pat ent

can prevent oversufficient or insufficient

- [0027] TiRE&dga SiRg Piwl ehgHsRe tlféa{l.ﬁ)e@t)sedeﬂé%l'b&tfloﬂsrh% thd B&ster( 8D tht Rdge

an annu ar protrusion. However, it may be unnecessary

sides of h Ea SUrtidnss WhbreBy ¢l HAM p“cﬂﬁ@&b SaarssididBable. The af eing the
surfaces of the pipes (P), which can sinplify the

brazing$tabititation, @fd ihhaditioh ehtegcerBét O tHED4Ah $Si <o Fan Ddlexpected.
DRAW NGS [0030] FIG 1 is a front view of a branch tee

[0028]fEach iofi theamngogidg pgwisccaorbe ferbatiome tdianghlar ezion almost similar to
the shape of the flat portion, whereby almost the entire surfaces of the flat portions can be
held extremely stable. Therefore, further stabilization of brazing and further enhancement
of the brazing strength can be expected.

[0029] The tubular body portion and the tubular branch portion can be provided with:
fitting portions which are fitted with pipes (P) inserted thereinto; and small diameter
portions which have smaller diameters than the fitting portions, respectively. This can

prevent oversufficient or insufficient insertion of the pipes (P). For example, the fitting

described




present invention in the state in which pipes
joined thereto. FIG 2 is a plan view of the Tl????rﬁagryzow
in FIG 1. FIG 3 is aright side view of the fitting
in FIG 1. FIG 4 is a sectional view showi ng main
parts of the branch tee fitting (which corresponds to
'-P a ectiongl vi ew t aken ong the Ljne |V-1Vin FIG
in Pategy Dogyraents qag preven9y cigit QhinsPIToRRRt {1Seition &y fageapg part of
l.ong t lLine V-V in FIG FIG 6 is a sectional
each of Hitog (Bpast i paTlg Potsipr h&wgv‘frhg RLRE pmeggssary tg-pegform
1. 2| is,.a frgnt view.show a branch.tee .
such agcoppfitgec, origAtioh bl i SHmeE OLPAPLES (PRiCHE D sialfy the
cture of a conventional branch tee fitting.

t he, st
Smcmﬁ?ﬁéﬁegt{}iﬁg‘ and 8(B) are front and side views thereof,

respectively, and FIG, 8(C) is a vertical md-
sectional view thereof. EXPLANATI ON OF REFERENCES

BRIEﬂp@E?%g%ﬁI%ﬁQ%ﬁéﬁi%r%iwgg | a plate 11 tubul ar body

_ fon 1 I'b small dianeter
005086 158 40 % RIS A S b gipe g o
e T

ﬁ@ggﬁ{ﬁaﬁg{&&d“}ﬁe B'Etﬁ%QHtFIG.ni’.em' on wll be described
FIG. 3 is a right side view of the fitting in FIG. 1.
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.
FIG. 6 is a sectional view of the fitting taken along the line VI-VI in FIG. 1.
FIG. 7 is a front view showing a branch tee fitting of one modification of FIG. 1.
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
[0031] 1 branch tee fitting
la plate
11 tubular body portion
11a fitting portion
11b small diameter portion
12 tubular branch portion

12a fitting portion




10

15

20

25

on the acconpanying drawi ngs. [0033] FIG 1 i front
view of a branch tee fitting according to thi 23%ebm%y2007
enbodi ment in the state ingwhich pipes (P) are joined
thereto. FIGS. 2 and 3 are § plan view and a right
side 10 view of the fitting, respectively. FIG4 is a
sectional view showing main parts of the branch tee
fitting (which corresponds to a sectional view taken

al dap dnked] dinmetet portivnin FIG 3), FIG 5 is a
sectional view of the fitting taken along the Iine V-V
i n1Bl flatpbrtiand FIG 6 is a sectional view of the
fitting taken along the line VI-VI in FIG 1. [0034]
As 14| ¢ngapimatpedli n t hese figures, the branch tee
fitting (1) includes: a tubular body 15 portion (11)
having a pair of openings at both ends; and a tubul ar
branch portion (12) perpendicular to the tubular body

. BESJIoMOI0E FORLT ARRY BN ObITaAidR MBENTION ng (1), the cross

section taken perpendicularly to the center |line of
[00324) éldrethafiar erbbatimpuots off e frésent asntipn wikblst daseriked|iy detail based
U shape, as shown in FIG 5, at the |ocation passing
on thda@ogipahyieg dexwtiegs. of t he tubul ar branch portion
(12), and has a substantially C shape, as shown in )
[00B GIGH] iah fivmt kiew26f ebeknch det fiting achadigfto thoGasjodinmat in the
- branch tee fitting (1) shown above is fabricated in )
states inciwhizh pipen €P) trleddined thepdtat BIGE.12aind 3 atvenplam Nigvadnsrayright side
pl ane inclusive of the center |ine of the tubular body

- viewpof tthe fittjilg] Jrespadtielshe FE@ 4 év alsecteonef vieleshaviog arain parts of the

branch portion (12), facing edges of the bent plate |
brarichade fitting (jvhichedrisposdpterpmstonal eleat faben alphg thedipe IV-IV in FIG.
formng the tubular body portion (11) and the 25 )
3), FldbGlian statmnglvigeof iherfitii® jakehslong thplvesr B inf Flgiml g F1G. 6 is
4, in angl es between the tubular body portion (11)
a seaiiichat mewt ofdbé fttingrtairolggrtbé bne Y2 in Flgtl-‘ portions
(13) are provided, respectively, in which corners of
[0034) Apiihtsaated a) these fguper hesmandhotee fehng(Peincludes: a_tubular body
------- 13 February 2007 9 [0036] A characteristic of
portidne (1) dseing 4 peierfiopanings phhotht ¢ndsparthe Hubder braneh peytion (12)
(1) is formed wth engaging paw s (14) for engagi ng
perfiehdicslapde pbs eabuldrahodygrariion§11)1 3. th¥ Hwamohgtggifitgng (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.
[00357 The branch tee fitting (1) shown above is fabricated in such a manner that one plate

(1a) Vis 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 ¢ach other. .
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- with gpegagingpavels (i Ackor sp2aging dspoweirgsed Bat posensdA

- similgn ggand slighslygn

pawl s (14) are each forned on one of the supe
flat portions (13). To be nore specific, mhe%?9é§9m32007
in FIG1, one engaging pawg(14) is formed on the rear
one of the 5 flat portions (13 13) superposed on the
right side of the tubular branch portion (12) (see
FIG 4), while the other engaging paw (14) is forned
on the front one of the flat portions
[003&Jup shyeetedstisrplithe presgrt i8YREopfs thabﬂlpl}!éwbrteﬁoﬁféﬁgr{l) 1s formed
portion (12). Each of the engaging pawls ( g IS bent
X 1"3'7516 £pgaging
pinch that portion, thereby engaging both of the flat
pawlmH). waseach FHrmegioor] Q03T th Shpesposeh dlat [paEtioge i Fondo be more
(13) is formed in a substantially trlangular regi on
specitief Wherd vieppd an BHS d, enel engagingepavwiditlais @mmﬁkqn ereqrgme of the
(12) and an edge side which is a straight line
flat poginne di 3ntp) sspwposd e herigdt sigeiohths whulahbrapeibpemipn (12) (see
body portion (11) and the tubular branch portion
FIG @1 Mhl cithe hthst engrgingrigad (k) ipdoweed(opghe if@nb@liea@fgféﬁ flg¢ portions
the mddle position of the edge side of th
(13, 43y sepsprased vy the deft pide phithg fudplar dﬁ@‘lchoPQ‘r’b@ﬁ i(R2)a Each of the
triangul ar shape whose 15 w dth decreases with
engaging pawkse(14) s bentevee thyesusfage obihe onposingflatportianod 3) tegyinch that
To be nore specific, in this enbodi nent, the engagi ng

' portigmheselylengaging betcH thenBaieertions413) i angl e al nost

simlar to and slightly smaller than the shape of the
[003%7]| Bachpdrthe Baf ortdyns (1BoBIprmebint mmlpstantlaékydyla@@m rgglon defined
&;ale) and the tubul ar branch porti onmgeg 2) are provided
by a hpsetendfdfithe Apulap branch pertian @2) axhyn eosi\deawblc .1@ ﬁéHaIght line
W th pipes (P) inserted thereinto;, and 20
conngfitiagmsmciatskeorempornty ¢f the Pulagtiody persiva (bla@lnd éhe tubular branch
dianeters than the fitting rtions (Il %i
portipre §Pac tHagh|of therprgaging) pavdp éE‘Bt i rargagad; @iﬁbe (md e pppiipn of the
are formed by squeezing  to _sonme extent parts of the
edge sidsutfahe @@@98139@@1{13 &kt partiondAd), ené fersd)iare Wieagdpr shape whose
portion (12) located inwardly fromthe fittin
WIdtlp geqrpasas With) distangeafromy (e ;f'éi@ts isydel of. the g gprijon (1%) -s To be more
enbodi ment, when one plate (la) is subjected to press
specifigy ifithig entbOfi@mﬂtdb@ engazing prevlp (kb @re ¢as l@ shanefjip g tigngae almost
flat portl ons 2 superposed in the angle between the
f tpp e(shape abfye daepartiondld)- br anch
ion (12) are thus in en ng relation to eac
(003483 Fess Ston S peripRotA) apake (ebner 'Sk GoroR (LDLATe provided

__can resist spri ni] back after the press 13 February
with:ofyigipg portions (11a, 12a) whlch are fitted with pipes (P) inserted thereinto; and

small diameter portions (lib, 12b) which have smaller diameters than the fitting portions
(11a, 12a), respectively. The small diameter 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 poﬁions (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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10 formng to keep the gap between the joint s. of
the flat portions mninmmand uniform Ther eﬁ%?gbmaryzom
during brazing, a solder matlﬁri al flows into the gap
and solidifies uniformy, ich stabilizes the
brazing quality. As a result, the brazing strength is
enhanced, and the resulting fitting is sufficiently
usabl e even in the case where pipes (P) for flowing a
fornhihg o k&epphe gaubaweantha ftinafacesodithe fatqubrtidremaingnim aad uniform.
refrigerant piping system [0040] In conventional
Thetededandapires brazimgn e sbldenmaferial fowglistophpeap Apd avlidifies meiformly,
to the branch tee fitting causes defornation of the
whith sthbitiges the bpizinganalityhi s defsolt,nth¢ bomingatrepgth is enhanced, and the
situation, three pipes (P) have to be connected by
resultitey fgpieg 4¢ sudficiehthy awbler@sh it thetdass where gipdsy(P) for flowing a high-
enbodi ment, even though one pipe (P) at atinme is
presotirezeolahicart hentfeitet itiregeto émng e geratt pping kested. f | at
portions (13) with the engaging pawm (14) prevents
[00408 T comtendond fiedhinguks, tcohmgtiod pf a Thigke pipeéP) & Sepér tedranch
connection of three pipes (P). In addition, simlarly

‘tee fiding tauses defommiidmabf the dittny. qlepreveédiahis efempiige sit agnsituation,

al so be brazed to this fitting by one operation.
thre€gpipeaq®nhdwe, toa bs wichadiliel bpnmecopevatidnec ini ugadtoo this, in this
requi red working can be selected to enhance the
embodagdnng:ven thoalgh loht yipe {B) hi0OdhE iMrasaiverthe fitinghérgagement of the
enbodi nent, only formation of the engagi ng paw (14)
flat portione (18 withhthe supgiposed (f4)atreyeatstdetirmaliadn pf tharitling (1). This
prevent spring back after press formng, so that it is
enablag epessaconnictidrosinhtdeepipesg®@yi Ag agdivibs, {hdydpin Hetdenpéntional
the flat portions (13). This sinplifies the structure
technfquehe ther shvedr pipes fdat t aleg. beFinrdzedr toortes Gtivly bF oiee operation.
flat portions (13) is forned in the substantially
Corisequenty | asuitablyi oonrdefiom edhiiyud fier tegsiee mapridhg toag be selected to
tubul ar 20 branch portion (12) and the edge side which
enhargeahestrazing morkabalgyconnect i ng associ at ed cor ner
poi nts of the tubular body portion (11) and the

- [0041] dbrpvery iarthis qudrodireemt,(dly formatorebl/the hagagmga@wh{g@ on one of

pawl s (14) can be formed in triangul ar regions of the
the pipetpeséd H)t porticts 13y eatbprement|spuag backoaftes ipdess tformnihg,ego that it is
portions (13) before the press formng. Therefore, the )
unngleataey (¢ dprm ithe lenghging pielsefdhgnrizptpai the (ﬂBﬂ)pOtims t@d3). This
obtained by cutting a rectangular material plate 25
simplifids th¢ §thwhen of thetiarshatd fiiingt Esrtnermerd, ahchrfshe flaimpprtions (13)
increase in cost.

~ 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 (1a)

- 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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[0042] Furthernore, in this enbodinent, the e '
paw (14) engages the superposed, flat portigﬂgwﬁ%ﬂom
at the center of the edge sides thereof, and the
engagi ng pawl (14) is 13 February 2007 11 shaped in a
triangle alnost simlar to the shape of the flat
portion (13). Thus, alnbst the entire surfaces of the
flat portions (13) are held extrenely stably, which

shapehiabd awngkt dinokti shatlaran thé stiapazifige Hacpoetitra (3@ mditis,glimost the
the brazing strength. [0043] Moreover, in this

entire ndncficaye of , the hitatt pdatibay (b&)dwrepdietd ertrémdly amabllyt hvehich enables
tubul ar branch 5 portion (12) are provided with: the

- stabifitdtibh g bpairg amd enkdncemert2d thatazihg amrengfhi.t t ed wit h

pipes (P) inserted thereinto; and the small dianeter
[004 Plokorearesr, (rilthis eriaimettj thh titaNe bedpipbeion (#1)emdtter sibulaabranch
the fitting portions (lla, 12a), respectively. This

portigi €M8 nics povwidedukith: ahe fittingrporticesufilLa,cl 2a) twhicls avetfitted wwith pipes

the pipes (P). For exanple, the fitting described in
(P) iRsdredt theddagotemt the Pl dahrtovigrdodss (ldbedtbowhich have smaller

insufficient insertion by form ng part of each of the '
diamd@rspthpe the(fR)ing poriona(inn) Ha)pegtactiselpn Thisgeetehts oversutfadient or

line in FIGS5). However, in this enbodinent, it is
insuffigiegc @ssation v thxe pipes (PR UChom exanpik) deet fdinfzodesatibah imPatent

the edge surfaces of the pipes (P), which sinplifies
Docunhsit § tpresents @reduffidient bt irtsifigienOftdER oRMBARMEN DSt DS cach of the
, [0044] In relation to the enbodi nent shown above, the
pipesd (B)s &ntn i aaviglat ippstrusiy @ppliye vatualidineriesFis YesHpivbed, in this

bel ow. [0045] For exanple, the shape of the engagi ng
embqimbnt( 1d)s mAechsaghangadoras sattowncamplieh@d formbtmort o sthe edge

exanpl e, the engaging paws (14) are forned in
surfaceaifahgpipss @ dwilich posdificathd dteictuceof the dittofg. t he 1 at

portions (13), respectively. In FIG 7, the engaging

pawl s (14) are 20 provided on the rear flat portions

(13) located on the right and left sides of the

- OTHEREMBODBBENTS portion (12), respectively. Such a

decrease in dinmension of the engaging paw (14)
[0044) Inbedbtionr &d thee smbbdimpnie sisawre abess, sthe nyestt enghtiorfmay apply

the branch tee fitting (1) to sone extent. However,
structihes gardesagsdfbelovbendi ng t he engagi ng paV\A s (14) is

carried out easily, which
[0045] For example, the shape of the engaging pawl (14) may be changed as shown in FIG.
7. In this example, the engaging pawls (14) are formed in rectangles and disposed at the
centers of the flat portions (13), respectively. In FIG. 7y 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.




further enhances the workability. 25 [0046] Nq§echhaty 2007
t he enbodi nents descri bed above are nerely shown as
essentially- preferred exeTPIifications and they are
not intended to limt the SCope of the present
invention, its applications, or its uses. 13 February
2007 12 | NDUSTRI AL APPLI CABI LI TY [0047] As descri bed
above, the present invention is useful for branch tee
fittings fabricated by press form ng. 13 February
2007 13 CLAIMS WHAT IS CLAIMED IS: 1. A branch tee

INDUYSTRIAIgACBRHLABIIAAY a tubul ar body portion having a
pair of openings at both ends; and a tubular branch .

[004Foks desorilpi gbemeli therpresent mvehidon wsmatfat fasdepnch tretfitings fahdcated
tubul ar body portion and the tubul ar branch portion

by pressifngnibgr med i n such a manner that .one plate is bent
and along a plane inclusive of the center line of the
tubul ar body portion and the center |ine of the
tubul ar branch portion, facing edges of the bent plate
are joined in superposed rel ation, angles between ‘the
tubul ar body portion and the tubular branch portion
being formed wth flat portions, respectively, in
whi ch corners of the plates are superposed to each
ot her, wherein the branch tee fitting includes
engagi ng paw s for engagi ng the superposed fl at
portions , each of the engaging pawls is forned on one
of the superposed flat portions, and constructed so
that it is bent over the other of the flat portions to
engage both of the flat portions,




each of the flat portions is forned in a subst
triangul ar region defined by a base end of tlg%ﬂ)gElleIlyy2007
tubul ar branch portion and an edge side which is a
straight line connecting associated corner points of
the tubul ar body portion ajgl the tubular branch
portion, and each of the engaging pawl s is arranged at
the mddle position of the edge side of the
corresponding flat porti©ObAIMS The fitting of claim1,
wherei n each of the engaging pawls is forned in a
triangul ar shape whose width decreases with distance
WHA dorCLARERIE side of the flat portion. 3. The fitting
of claims 1 or 2, wherein the tubular body portion and
the tubul ar branch portion are provided wth: fitting
1. porA brengh gk ifiling gpreprising: @dubilatbodly pesion Favingsepaieef openings

at bBtrr\eé'nﬁé rbtng a t@ﬁlqa%% Wbﬁencﬁ’&ﬁatr kP tﬁfm.llﬁ'l'bog?}ﬁgmon the

| er dianeters t orti
tubql@’?@gbpq)m@ql y@nd the tubuiar branch portion belng formed |n such a manner that

one plate is bent and along a plane inclusive of the center line of the tubular body
portion and the center line of the tubular branch portion, facing edges of the bent plate
are joined in superposed relation, angles between the tubular body portion and the
tubular branch portion being formed with flat portions, respectively, in which corners of
the plates are superposed to each other,

wherein the branch tee fitting includes engaging pawls for engaging the
superposed flat portions ,

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

each of the flat portions is formed in a substantially triangular region defined by a
base end of the tubular branch portion and an edge side which is a straight line
connecting associated corner points of the tubular body portion and the tubular branch
portion, and

each of the engaging pawls is arranged at the middie position of the edge side of

the corresponding flat portion.

2. The fitting of claim 1,
wherein each of the engaging pawls is formed in a triangular shape whose width
decreases with distance from the edge side of the flat portion.

3. The fitting of claims 1 or 2,

wherein the tubular body portion and the tubular branch portion are provided
with: fitting portions which are fitted with pipes (P) inserted thereinto; and small diameter
portions which have smaller diameters than the fitting portions, respectively.




