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JMe141290 - 1 - Method of making piping joints and RiQihgG 37
tool This invention relates to a nethod of joining piping materials, which

is suitable for joining two thin-wall stainless steel pipes and for joining

a netallic pipe and a netallic pipe coupling. A known nethod for joining“{’

pi pi ng mat ggnasd F1333h as netal lic pipeg, -pi pe couplings, etc is to thread

end portions of the piping materials and screw one into the other. However,

such net hod has not been satisfactory with respect to workability, pressure

resi stance, airtightness, etc. The present applicant has previously

proposed a | oi -%é‘&n&@t@%éﬂiégrﬁ%@ﬂé aggiﬁkga!ananhéiﬂiggnko%tl an end
portion of one n annul ar

gasket having a wedge-shaped cross-section is interposed and an end portion
of the ot Per p} EI ”ﬂli@t:ﬁﬁv&httziénl ﬁéﬁé%éé, t&?_é' ﬁé@floayo?pabaﬁ%htgﬁn of
pressure fro e periphe chi eve stjc defor i.on o e

di anetri cal?{g”e‘?ﬁ dﬁ)@éﬂp’p%:[%/‘l o‘%‘f%efﬁa gikngégi?r gQ‘FsﬁgﬁﬁFnﬁa?‘é’& Publ i cati on
No 130729/ Hatih-wa kDb, staimleshssteeht pipek agdt Berpjesnainhgappl i cant, it has
been found ectLve 1 0i 0 o e inserting a C ring,
see Japanesi%%#’%}%%e%ﬁé’u I+éc)‘g€|ig%cl\§fpg5g§§$§§§§ together with the

annul ar gasket into the dianetrically enlarged portion. For such nethods.

and required plastg gARHRIHEEHEA £dr! 618iAgEH{pEAG! MatBraRded sl | On,
j oi ni ng of |B+¥%Fna1er|als was, ef fecte s of a first jaw

by axi al povenen
having a t *%&?ﬁgﬁp%ﬁ0§%i%%d??%ﬂg}n§ﬂap%t?o?scFﬁnﬁhﬁSachFGh and a
second j awpdrstidrmpasLdthe@rpiping materials and screw one into the

o/ other. However, such method has not been satisfactory
with respect to workability, pressure resistance,

airtightness, etc. The present applicant has previously
proposed a joining method -to form a diametrical
enlargement at an end portion of one piping material
that is tapered and into which an annular gasket having
a wedge-shaped cross-section is interposed and an end
portion of the other piping material is inserted,
followed by application of pressure from the periphery
to achieve plaStic deformation of the diametrically
enlarged'portion, see Japanese Provisional Patent
Publication No 130729/1982. Also, from subsequent work
by the present applicant, it has been found that more (b-
effective joining can be done by inserting a C ring, see
Japanese Utility Model Publication No. 75582/1986,

- together with the annular gasket into the diametrically
enlarged portion.

For such methods and required plastic deformation
in the diametrically enlarged portion, joining of piping
materials was effected by axial movements of a first jaw
having a tapering lateral cross-sectional shape for
clamping action and a secoﬁd jaw also tapered for



JMel 41290 2 clanplng action in the opposite dlrectlon SO
that the jaws (of a joining tool) are required to nove conplicatedly. A -
| ar ge JOInIng tool is required,-and a particular problemarises from being
i mpossib)-e to use for joining of piping materials near walls. An object of
t he present invention is to mtigate problens as noted above and provide a
i nproved net hOMed#1200ni ng pi pi ng materi 2l s and joining tool. A method of .
joining piping materials according to one aspect of this invention
conprises formng at an end portion of qne piping conponent to be j-0ined a
socket conprising a tapered portion which is dianetrically enlarged

gradual | y tOwéiﬂmbﬁﬁgpbé%iaﬁdiﬂn@hé bgwﬂedﬂﬁﬁéééioﬂoréboﬁh8¥tﬁﬂélng from
said tapered Bortl urt t owar ds en fitting an

ot or mont oy JAKEr { P& ArdRLBLRg] SRELI BT FRTHIF P IRRYE! Surt ace of sai d
t aper ed portlaampmibbeeamykeh iarge ﬁdihﬁngntbﬁllﬂﬁtfeQQﬂrédI ah@rawi t h and

t hereafter inger an end ortion he o) opent
thereinto. fUPRREFCHARR, PRGoRRE, 8Tesk rann Patha tBbEF=EEIE BaCher usi ng
two cl ampi ng ferbdodntiagi 0§ pipiogi matersaidseneangwallisnal |y of the piping

conponents that tapers away froma nedial - p05|t|on of deepest indentation

to present tapered clanping-surfaces having clanp g action in_a radial
direction, thereby ePPe®bifgtpPisthe HE?%FﬁﬁtiBﬁeBF QB 45 ki rikigatRet er

pOfthﬂ in a probeems asdpneitad aaaeerand pﬁb@iﬂé éoﬂmpf@vedlﬁéﬁﬂodﬁéﬁrlalS
i n anot her s Gt ,of tR iEresent |n¥ent 8 g es tmo clanplng nenbers
each having a oipipg pipibgqlaretisifoAnd 49 Bb

Y

A method of jOining piping materials according to
one aspect of this invention comprises forming at an end
'portion of one piping component to be joined a socket
comprieing a tapered portion'which is diametrically
‘enlarged gradually toward the pipe end and a maximum

| diameter portion extending from seid tapered portion
further towards the pipe end, then fitting ah
intermediary insertion member along the internal
peripheral surface of said tapered portion in the socket
- 80 as to be in intimate contact therewith and thereafter
inserting an end portion of the other piping component
thereinto, further applying pressure to and radially of
said socket using two clamping members having a
sectional shape'longitudihally of the piping components
that tapers away from a medial position of_deepesf
indentation to present tapered clamping surfaces. haVing
. clamping action in a radial ‘direction, thereby effecting
plastic deformation of said maximum diameter portion in
.a diameter reducing manner.

A joining tool for piping'materials, in another
aspect of the present“invention, comprises twc clamping
members each having at their tip ends a sectional shape



JMe141290 _ 3 longitudinally of piping conponents to be
joined that tapers away froma nedial position of deepest 'indentation to
_piesent t aper ed cl ampi ng surfaces having clanpi:ng action in a radial
difrection, and at their other ends an actuating |lever; a connecting‘ﬂnge
supportig§E§%§g<g the clanping nmeners with their tapered cl anpi ng -
surfaces to each other and freely novabl e towards-and away from:
each ot her about respective rotational axes; and a pushing rod to be forced
bet ween the actuating | evers of the two clanplng menbers. Such joining tool -
is smal |l er thag@rreV|ousl proposed, and yet cagable of achi.eving

* conpar ablengitudigeldys o EGPBPSB§QNQOP§§¢§t§9c e QSéGPﬂlGhﬁﬁplenentatlon
- for this dapesiat |ae;|ayv\nﬂrlonngwnﬁglﬁg_s b_Q(j_onbbfV\la:éeg’éstanp| e, wthreference *
MEI

toth t I f
s?epseo? agaﬁﬁﬁﬂg rag%% d§PP %H °§P§§éﬁ9 FHY ﬁ%%§n§g§}b§”a4 Yeegsa?e
si de vi el anipdnign@gtdion in wocaddelodiirestiba, pandeat thedmtion; Figs.: 7 to
9 are seglyanalo Eﬁlg&?@%ﬁﬂﬁgoiﬁ%% heg b%hﬂbﬂ%iﬂECBQQtEWbOdy'“g the

present invention, Vi ew S rrng; Fig., 11is a

sectuonaﬁumpgntﬂmgmaqgh:nétt@ercﬂgmp#pgemeebeagawﬁ§h &hedxt er nal perlpheral
surface %%p@%ed cyﬂhbﬁhéggurfaces opposed to éach other and

freely movable towards and away from each other about

respective rotational axes,_and a pushing_rod to be
- forced between the actuating levers of the two clamping S Q_J
members. |

Such joining tool is smaller than previously
o proposed and yet capable of . achieving comparable air
tightness and pressure reSistance.

' Specific implementation for this invention'will
now be described by way of example, ‘with reference to

the accompanying draw1ngs, in which.

. Figs. 1. to 3 are sectional views of steps of a
joining method embodying the present invention; .

Figs. 4 to 6 are side views show1ng joining tool
embodying the present invention; -

| Figs. 7 to 9 are sectional_views'of'steps of .
another joining method embodying the present invention;

 Fig. 10 is a plan view showing a C ring; .

,Fig.zli is a sectional view showing that C ring N
impressed against an external peripheral surface at an



end portion of piping; Fig. 12 is a sectional view of steps of a further -

j oi ni ng net hod enbodying the present invention; Fig. 13 is a side view
_partjﬁlly cut away showi ng anot her joining tool enbodying the present
invention;, Fig. 14 is a perspective view partially cut away of a pertinent
portion of the 0|n|ng tool of Fig. 13; Fig. 15 is a side-view partially
cut away sho#Mg g 4329 inargenent of a peﬂtrnent portion of the joining tool
of Fig. 13; Fig. 16 is a sectional view show ng piping conponents before
joining; and Fig. 17 is a front view partially cut away show ng those

pi ping conponents-joined. In Fig. 1, an end portion of one (1) of two -
pi-pi ng conpoeedt pottiona dfwpiipingee to be joined has a socket with a

di anetrically enlarged portion 3 such that the other piping conponent 2 nay
be inserted thereinto. A tapered portion 4 of the socket gradually enlarges
dianetrical I'y from Fhg.dlamisr Acaerpionadr yéewpoft steps Qﬁmarﬁuthgepipe end

and a- ”BX'”UHthiﬁﬁtﬁétﬁBHtbﬂBoéyQBgtEﬁeSBEESEnﬁxiﬁGQﬁtiéﬂn1Sa'd t aper ed
-portion 4 parallel"™wth the pipe axis. The tapered portion 4 is preferably

allowed to forman angle [err] of about 10 to 30-with the axis of the
pi pi ng conponent 1 mgshQWni'snacsmae sLewi paraiangytdsetaaﬁyoéheaiﬂgpi pi ng
conponent 1

conpri ses syﬁPR§ FE iﬁ?@g gltga%heggog%iggh§ﬁgngr%nnué ﬁgé%z (Egbﬁr

~and has a wedge- shaped cross-section, is shown inserted
o Fig. 14 is a perspective view partially cut away
AN "of a pertinent portion of the joining_tool of Fig..13;

Fig. 15 is a side view partially cut away show1ng
an enlargement of a pertinent portion of the j01n1ng
tool of Fig. 13;

_ Fig. 16 is a-sectibnal view showing piping
components before joining; and

Fig. 17 is a front view partially cut away
showing those piping components joined.

In Fig._l,-an end portion of one (1) of two
piping components 1 and 2 which are to be joined has a
socket with a.diametrically.enlerged portion 3 such that
the other piping component 2 may be inserted thereinto.
A tapefed portion 4 of the socket gradually enlarges
diametrically from the diametrically enlarged portion 3
toward the pipe end and a maximum diameter portion 5 of
the socket extends from said tapered portion 4 perallel _
with the pipe axis. The tapered portion 4 is preferably
allowed to form an angle ©;, of about 10 to 30° with the
axis of the piping component 1 as shown in cross-section
along the axis of said piping component 1.



inintimte contacted W th the |nternal peri pheral surface of the tapered.
portion 4 and the 1arge dianmeter portion 5 of the socket. Then, end
pogtion 6 of the other piping conponent 2 is.inserted into the socket
" through the gasket 7 and into the portlon 3. As shown .in Fig. 2, the .
external periphery of the above socket is sandw ched between tmo cl anpi ng
~nmenbers 1QGmEl4aR29® | 0i ni ng tool 11-egch clanpi ng menber (10, 10). having a
doubl e-tapered cross-section with a centre position deepest and tapering
~clanping surfaces 8,9 to both sides. As shown in.Figs. 4 to 6, the two
- clanping nenbers 10,10 with their tapered clamping surfaces 8,9 are at tlps
of actuating |evgis oRne p ( pair of front
and back connectlh %ﬁateql%%g¥f% ] g&??ﬁ b&ﬁg?i%&s g%hthgngc s 10,10 with
e 1 B Ll i, as, ara e4byS hoopEORRACHS SBRBS! KEPDHAG novabls

towards aphaawa% & weaReCanal arc%BQELséé%&oﬁf EBesthhVthe%%edWh'Ch may
be pins 13, 13. for exa ate s r|n 15, is shown

A spr _
fixed at &np ﬁéit§G§PF|Uﬁt3nt§°t§ P€&aglgﬁ€ia efRd c| anpi ng acti on
side of tlsurfacel ofl heoftapered @ﬂiﬁltﬂ.@nmn‘aﬁﬂ &he laggkl dikmpteears agai nst

o o1 BOrE RS, B 2R BocRRtsg bR BRa bRsTRBR Bl hBAner T10%0 ot
ti ps of tledhest pdping icomponent, Zziarénaermedednby theesocketand

JMe141290 through the gasket67r§hﬁrEnQB ehBepo2tdsnof. t he actuating | evers
12,12 of both clanplng menbers 10, 10. - That "can be done manual | y _

‘As shown in Fig. 2, the external periphery of the “s'/
above socket is sandWiched between two clamping members
10,10 of a Joining tool 11 each clamping member (10,10)
having a double-tapered cross-section with a centre )
position deepest and tapering clamping surfaces 8,9 to
both sides. '

'~ As shown intFigs. 4 to 6, the twc'clamping
members 10,10 with their tapered clamping surfaces 8,9
are at tipszof'actuating'levers-12 medially connected
pivotally (13) by a pair of front and back connecting
plates 14,14 supporting the clamping members 10,10 with .
.their tapering clamping surfaces 8,9 opposed to each \;)
other and movable towards and away from each other about ' '
axes of their pivots 13, which may be pins 13,13. A
'spring member, for example'a'piate spring 15, is shown
fixed at a predetermined position on a tapered plane at
the clamping action side of the pivot (13) of one
clamping member and resiliently bears_against the
other clamping member so as to urge the tip ends of both
clamping members 10,10 towards their closed position.

_ The clamping members 10,10 at tips of the
actuating levers 12,12 are actuated by spreading and



by a user of the joining tool operating a push rod 16 having a curved
surface at its tip that is pushed between other ends of the actuating
levers 12,12 using hydraulic pressure assistance. As shown in Fig. 5 and
Fig. 6 the curved tip of the rod 16 is guided by tapering faces 12a, 12a on
ends of the act t%g% | evers 12 so that those are pushed apart and tips of
t he clar_rpingJ o 10, 10 are closed™W’tR a strong force using | everage at
the pins 13, 13.- Any ‘spring nmenber nay be used to urge the clanpi ng nenbers
10, 10 cl osed ‘during non-use. Thus, instead of the illustrated plate spring
15, coil springs could be deployed at the opposite sides of the pivots to

t he cl anpi ng nednizey of1 @ther eadscbinfhegastupsingldeversah2, 32 ofown n Fig.

2, engage t hgoRn 1ipiRG mekBersOhol 19, S0ehat Wahhpangene! mhhghi1yapered
clampi ng surfaces 8,8 incontact wth the tapered portion 4-of the” piping
conponent 1. b¥hénusede ofoFhec J9ANIRG tophi RBSFBSAng 12 BUBhsFed £6 close the
cl.anpi ngdnenhte&&nboatl&uﬁbgl :sas:&hbg' ag lziltewaibntﬁhg. i8, pushéfat tze 'ge'n-t _r-ﬁl
maxi num di a r o portion wll. renai al so_the tapering,portion , but the
Cortion 5 w Eetyses sthtnnends’ Bishe Bribatioe, IREPRE LA berBRInd s oy |

cl anpi ng  sur hydesul ie piresisarel aspisganesber As18ht8nwinhFagecobpandi ng

pl astic defo I @n t h a ' inul ar gasket 7
i s pushed st?gﬁgl$’i% o] ?ﬁ%gﬁgp%?ggbgé%Pkoﬁog gﬁdi%gsgéﬁgges ively :
JMe141290  tapering faces 12a, 1daf gpnendenofhshparFiuatdnande¥erfortion 5.

Such wedge 12 go that those are pushed apart and tips of the
\_/ : clamping_members 10,10 are closed with a strong force
' using leverage at the pins 13,13. '

Any spxing member may be used to urge the
clamping members 10,10'closed during non-use. Thus,
instead of the illustrated plate spring 15, coil springs.
could be depldyed at the opposite sides of the pivots to

~ the clamping members 10,10. '

The clamping members 10,10 can, as shown n Fig.
2, engage the external periphery of the socket with ones
of their tapered ciamping surfaces 8,8 in contact with
o the tapered portion 4'o£ the piping component 1.. Then,
N the rod 16 of the joining tool 11 is pushed to close the .
'~ clamping members 10,10. . The result, as shown in Fig. 3,
is that the central maximum diameter portion will '
remain, also the tapéring portions 4, but the portion 5
will have a diameter reduction corresponding to other
tapered clamping surfaces 9,9 of the clamping members
10,10 with accompanying'plastic deférmatioh to tapered
form. :

At the same time, the annular”gasket 7 is pushed
strongly into'the tapered portion 4 and is compressively



f' cl osely contact the i nt er nal

: | | ar gasket 7 agarnst the i nt er nal

aCtIOE Corp;5$?a82 L?rfﬁz gggkg?n;nd t%e external peripheral surface of Eﬂe
ond p e[a n 6 of -the .other piping conponent 2, and reS|I|ence assi sts su
Cont pO{ IOAs a result, high air tightness and pressure resi stance argé -
gg?éﬁﬁed-'The second embodi ment of Fig. 7 has additional insertion 'y 04

avel ' I by way of two Crings 17 that
o e SB:?: ];)Ihg‘rigl )Lsur/f acg of -t he maxi mum di anet er

57 portion 5 and the end of the annul ar gasket 7. The joining tool used is the

di ng’
|, the maxi mum di aneter portion 5 exten
from aﬁ b?;zézgﬁgglpalggfznjgf aged and reduced in di anet er- as shomnlln
Homthe %ﬁgiannufar 3aP?t85nBP€§§QH Bet wSught wedget er na
ge??phgrgr ?%FPQCE°HPrFﬁ§i§6cﬁ@rcssdthedannulaﬁnggsngttbeaehgﬁg pi pi ng

d nst the
conponent the iheeﬁhalngériphéraﬁrgu§5g3%£§ ﬁﬂ %?g%%£n6P822 g?g:ng |

ft en
oncernal PBLkBBERH pSUELREESD ol Eychl porl On s T X SRR ping

t 10, the
Crl (r)rggnuogharbnipung hecmpahent 2, Saad! rék2i fanc égﬁ%'é' ‘IE: e entire

h e .end sirde an
pr f er adl ycmﬁ%?a?rgur 2%%&;) t a%%g% %g‘gl"?’lg%tlkﬁsﬁ)rmwmmt even

ot or o s B f of the end portion 6 of .
aneR %R?e‘?lh‘bﬁlilpam pheral surface
?ﬁeogphgf ETE??g conponent. - Fig. 11 shoms anot her cornered edge

- 8-
JN5141290 The second embodiment of Fig. 7 has additional

insertion beyond a shorter annular gasket 7, . o “(

specifically by way of two C-rings 17 that closely
contact the internal peripheral surface of the maximum

- diameter portion 5 -and the end of the annular gasket 7.
The Joining tool used is the same as before.

Using that tool the maximum diameter portion 5
' extending from the" tapered portion 4 is engaged and
-reduced in diameter as shown in Figs. 8 and 9. The
annular gasket 7 is compressed between the internal
-peripheral surface of the socket and end. portion 6 of
~ the other piping component and the C-rings 17,17 are
simultaneously drawn down against the external
peripheral surface of the end portion 6 of the other

piping component giving even better air tightness and
pressure resistance.

The C-rings 17 can be punched out of a steel
plate. As shown in Fig. 10, they preferably have sharp
‘rims 17a on the pPipe end side and over the entire ' |
internal peripheral surface of said ring 17 to be

" pressed against even deform as shown, the external
peripheral surface of the end portion 6 of the other
_piping component._ Fig. 11 shows another cornered edge

-



17b forned al ong the internal peripheral surface of the ring 17 on the
annul ar gasket ‘side with a cut back at an acute angle [err] for the

i nterpnal peripheral surface of the ring 17 fromthe cornered edge 17b
rela¥1ve to the external peripheral surface of the end portion 6 of the
pi pi ng conponent 2 That angle may. be about 5 to 15, preferably [err] and
the corneredMslg#l29% fornmed al ong the &xternal peripheral surface of the
ring 17 on the pipe end side may al so have an acute angle. Then, the Gring
17 can be readily | mpr essed agarnst t he external peripheral surface of the
end portion 6 of the other piping material 2, and, if a strong pull-out

force is eXQ[’it?CEcﬁﬂné&‘ehI&d‘e&xé \/ﬁﬁeﬂiang ;ﬁ;ﬂrgﬁmls surfalil G &dld ons

shown: by arr ows ar cornered ed are i npr ssed agalnSt
the internalTH4 | %é?’hl Sl'é% ﬁirﬂ?m‘ﬁtg‘rr& T AR agai nst
- the externalaqste pEefka cm:etmi ﬂd‘bé:&ﬂﬂ. @yzwmz&mhdrrfacd Iaﬁr pi pi ng
conmponent 2 the ri.se tQ C Flg 12,
an annul ar f@/h]g}w ng a¢‘§/5Pe"=dé:ecmgﬁ‘%lr%5 (?lacgr r ﬁ'aoﬁ:n i%sq:s ct\r!\lm di sposed
inintimte e;dmmal meﬂnha;‘ahtmf@lcqo@ﬁ mlreralndsmomd@norﬁ oife theper ed -
portion 4, ad’i&:il}%kcd% hgq.ﬁ t gm@teact with
the i nternal” peripher surface of xrnunr FgﬁgFgﬁlggrﬁfgn%S ‘and the
pi pe end si dFeERFARKY dFheygornered gdge; il frrmeds Rd@ARGdi sposed
inintimte ﬂr&rtaﬁ&emém géﬁpnaﬁlnaiummpw ajheS HihgCa 70bnt Riemaxi mum

?L;@FESH88?@%@@%&&%%%‘@3%%%%%2 grgig-"c P TN9 1B T

| Then, the C-ring 17 can be readily_lmpressed_
~against the external peripheral surface of the end
portion 6 of the othér piping material 2, and, if a 3
‘strong pull-out force is exerted on the joined two
'piping components in the directions shown by arrows P,
the sharp'cornered'edges 17b,17c are impressed against
the internal peripheral surface of the maximum diameter
portion and against the external peripheral surfacé of
the end portion 6 of the other pipingecomponent 2,
thereby giving rise to high pﬁll-out resistance.

in'Fig. 12, an annular gasket 7 having.a wedge-
shaped'cross-section is shoWn'disposed in intimate
contact with the internal peripheral surface of the
tapered portion 4, and back-up ring 18 is shown'disposed
in intimate contact with the internal peripheral surface
- of the maximum diameter portion 5 and the pipe end side
face of the annular gasket 7. A C-ring 17 is shown
disposed in intimate contact with the internal
peripheral surface of the maximum diameter portion 5 and
the pipe end side face of the back-up ring 18. The
joining tool used has the same construction as before.



JMe141290 ' - 9 - The back up ring 18 has an externa

di anet er whi ch closely contacts the internal peripheral surface of the

max4 mum di anmeter portion 5, and . may be made of any material, provided t hat
it has rigidity capable of preventing insertion of t he annul ar gasket. A s~
into the gap 17d of the C-ring during application of working pressure.

| nt er medi agMepAag8fce of the back-up-Bing 18, during application of working
pressure, neans the annular gasket 7 will not go into the.gap 17d of the C
ring. Consequently, further inprovement in air tightness and pressure
resistance can be achieved. The joining tool of Figs. 13 to 17 represents

further |nprovenemhe Bubktﬁﬁ rthlme RBEhad éﬂte?h&lnaiﬁﬁéﬂéﬂents is
-essentlall clang?c menber s

53 5n f eokieh, BIA%RE SRhCaPEe Ehe trtBhA L ARELheBal SPREERSE, ont ang
back conneoffi thepmakémudld2ameter portidd, 32 andrmapt benmbdexef. |n jaw
f 24, t f li nd |
(7o o) BhyleskRaR Oppbdtath SRR ShORBLIGGRADEL Sloallfbiogy) | 101 02
portion. Aprevemting fngertionoafihthe anae%aafg@ﬁbera inteethe pipe

hol der s 27g2% ava a?uehedcbﬁhel asrlAg ap 1iesthahfofy¢,bmih§al cl anpi ng

~jaw 25 is freely rotatabl'y supported relative to the jaw frane 24 by vay . of .
arc- shapedPF&ﬁSéFSte portlons 25c, 250 at the JNE141290 N -
10 - - _ _ .

Intermediate presence of the back-up ring . 18
during application of working pressure means the ' ' _\—?
annular gasket 7 will not go into the gap '17d of the C- |
ring. Consequently, further improvement in air '
tightness and: pressure res1stance can be achieved.

" The joining too1 of Figs.'13 ‘to. 17 represents
further improvement but the Joining method for piping .
components is essentially the same.

The joining tool 20 has a pair of clamping
- members 23,23 freely spreadable and closable at both.
ends of a pair of front and back connecting plates 21,21

with pins 22,22 as rotational axes. - o Q;)j

In jaw frame 24,.at the:tip end side of each
clamping-member_za, half cylindridal clamping jaw 25 has
clamping surfaces 25a,25b tapering from a central
portion. ' :

_ ‘As shown in Fig. 14, on both sides of the jaw
frame 24, pipe'holders 27,27 are mounted by bolts 26,
and the half cylindrical clamping jaw 25 is freeiy
rotatably supported relative to the jaw frame 24 by way
of arc-shaped'jam plate portions 25c,25o at the |

.



peripheries of both ends of the half cylindrical clanping jaw 25 fitting
into the arc-shaped grooves 27a inside the pipe holders 27,27. At the tips
of'th _respective jaw frames 24,24, flat square holes 28 are provided each
acco ating a plate spring 29. Ends of the respective plate springs

29, 29 engage notches 30,30 in facing sides of the clanping jaws 25,25, and
end faces at JMed4idi288 of the cl anpi ng- jHhs 25, 25 slightly protrude fromthe
biting faces 24a,24a of the jaw frames 24,24. A grip lever 31 has two

crot ch portions 32 at its tip connected to the connecting plates 21, 21 by
an axial pin 33. Actuating |levers 23a, 23a which extend to free ends of -

ggthhclanpln e&& e&a§§g023€e&ﬁ éhasdbinﬁédEEQEWe§m1hhﬂiéam grotCE portion
ave gui curved sha eir_ends e grlp
lever 31 is Ei %g 53%% FB&°3%hﬁa9 aEﬁ vEBOR¥PPag48at it s
tip, which |inpdﬁbe¢hbypapbyﬂbadbrs eyl erder (not shown) bet ween the above
actuating levers 23a,23a having guide faces with curved shape, so as to

open said actuating | evers 23a,23a and force the jaw franes 24,24 of both
"cl anpi ng nenbers 23 A%n &hes tipsa ods thec Kespretiva pavt Eramesi Ad. 24, bi asses:

the cl anpi ng sTREDRGRasd %%lb@WQBd§r6|Biéb@d&ﬁeaaaﬁ béégmhédéﬁﬂh%eé Joi ni ng
pi ping materials by use of the_ahove 0|n|n t ool scri bed, bel ow. As .

shown in Fi gPlpke §PF&P9r 29askEnds QLR & ﬁBﬁSEigﬁaﬁgﬁtErﬁgg Bd8tion and
Cring 17 hage hseﬁngﬂgerhbdchﬁBOSDhaoemd fapengdspaesi of €hef the piping

conponent 1 %ﬂ%m&g%gngﬁ EUES 25, and end faces at the tips of the
AN clamplng jaws 25,25 sllghtly protrude from the biting
- faces 24a,24a of the jaw frames 24, 24. -

A grip lever 31 has two crotch portions 32 at its
'tip connected to the connecting plates 21,21 by an axial
pin 33. Actuating levers 233;23a'which extend to free
- ends of both clamping members 23,23 and are disposed
between the two crotch portion 32, have guide faces
23b,23b having curved shapes on their ends. The grip
lever 31 is provided with a pushing rod 34 having a
curved surface at its tip, which is pushed by a '
hydraulic cylinder (not shown) between the above
actuating levers 23a,23a having guide faces with cufved
shape, so as to'open"said actuating levers 23a,23a and
force the jaw frames 24,24 of both clamping members 23
and 23 towards each other. A plate‘spring 35 biasses the
clamping members 23,23 towards closure when no load is .
applied. ' ' '

Joining piping materials by use of the above
joining tool is described below. As shown in Fig. 16
annular gasket 7 having a wedge-shaped cross-section and
C-ring 17 have been inserted into the end tapered
portion 4 of the piping component'l and the maximum



JMe141290 - 11 - dianeter portlon 5 conti nuous therewith,

. and end portion 6 of the plplng conponent 2 has been inserted.

- Subsequently, the jaw franmes 24,24 of the cl anpi.ng nembers 23,23 are opened
“untii'l the maxi'mum di aneter portion 5 of the piping material 1 can be. S
I.nserted, “e]lé%d;ermttl ng tapered ﬁl anpi ng surface 25a of the hal f
cyllndrlca g jaws 25,25 to c% tact the tapered portion 4 of the
piping material 1. Next, the rod 34 is pushed between the actuating |levers -
23a, 23a at ends of the clanplng menbers 23,23 to close the jaw frames *
24,24." Then, the maxi num diameter portion 5 continuous to the tapered
portion 4 demeten)patiiom S Gontinyous Fheresidh.i And A&t @oukiathe ot her
tapered clegs Rthe PAPIRRSE ctnpotierdt @ Hadbidis jiddertedld, thereby
plastically deform ng the gasket 7 to t aper ed- form si mul t aneously with
conpr essi ng the Gring 17 against the surface of the piping material 2, to
_effect joining asubseuuently,g.the jabhErampi2ag ZdaeE the?5 fit freely

r ot at abl ang L of the _
clanplngyja%gh9§E£§M%+#§%¥?§¥§¥%§?ﬁ%eq¥%on1Eﬁﬁggaces Qﬁaifﬁélof said jaw
frames 24 dipmatigrmontia &s1af thesipdpdmge mefttexti@lpllacens e ngs 29, 29 -
panhe) oft R Olctidiin ﬁ“‘m*ﬁ}}’ﬁ?‘? Rt D, v
a,24a o

There is r?o'5t rﬂ#or%‘?ﬁqy Az %mpg%gtg@ﬂsb&néemwedtothe |
forward sSicbntact thes tapsred rpaﬁiﬁ.rom 43 oF3 ther pi@mlgamteg-ia\nhan cl anpi ng
s Turt henGqnt e God M buthle® bettiten the® sttt iho™1dvkiees of the

-_clanplng j aws’
_ 23a,23a at ends of the clamping members 23 23 to close
the jaw frames 24,24. _Then. the maximum diameter

portion 5 continuous to.the tapered'portion'g of the

piping material 1 is compressed in_diameter by the other.
tapered clamping'surface 25b of . the clamping jaws 25,25,
thereby plastically deforming the gasket 7 to tapered
form Simultaneously with compressing the C-ring 17

- against the surface of the piping material 2, to effect

_ joining as shown in Fig. 17.

__'The clamping jaws 25'25 fit'freely rotatably in
the jaw frames 24,24, and end faces on the tips of the
clamping jaws 25,25 slightly protrude from the faces
24a,24a of said jaw frames 24,24 subject to elastic
resistance of the plate springs 29,29, whereby the tips
of the clamping jaws 25,25 narrow earlier than the faces
24a,24a'of the jaw frames 24,24 during clamping of the
Jjaw frames 24;24.'fThere is no inconVenience_from the

~ joined portion being extruded to the forward side of the
clamping members 23,23 during clamping.

When clamping'is fﬁrther_continaed, clamping can
be done while the tip end faces of the clamping jaws



JMe141290

- 12 - 25,25 are rotated agai nst the plate spr?ngs

29,29 to the same positions of the biting faces 24a, 24a of the jaw franes
24, 4 to effect unifaormjoining.. EUrlng j oi ning of piping conponents, since
the centres for the cl anpi ng novenent (pins 22,22) and the centre axis of
pi pi N materials are eccentric fromeach other, the clanping nenbers 23,23
undergo cl g Fgyyenent while descriping an arc-shaped | ocus for -which
the pins 22,22 for rotational axes are the centres, sinmilarly to the

* ¢l anpi ng menber s 10, 10 above. So, the clanping menber s 23,23 at the end
'sides near the plns 22,22 will contact piping materials first, so that the

pi pi ng co
‘“menber s 2

L S U PRI 5 Sl Replioe do e el 10 d

sonetines lsamshpasitiansef rﬁ*‘&%ﬂgeﬁage@né’éaatz%éfj &heeda¥ortion.

slightly | oy

W ddudiehiiii®o \M3¥ng.Si NCe the tip ends of the

cl anpi ng j aws 255are sllghtly protrude fronlthe faces 24a, 24a of the
jaw franes 24, 24 the tip end sides of the clanping jaws 25,25 will close

before the jaw fr asgsing, ﬁﬂinitrigl?oﬂ Piping Components, catinpecfthect ed on the

1.

.centre aX|s of ents.. JNb14 2 13 Cl ai s
?Tb‘?pecﬁp {cg‘f n‘f%% "'8'1 ]t S%\ﬁﬂ'lnt,sn Zt,zdr%:?r)l ?é‘g tfhor m ng alt an

end port [ orcexitmeaxieplog p:kpm@mrdterials are eccentric from each

other, the clamping members 23,23 undergo clamping
movement while describing an arc-shaped locus for which
the pins 22,22 for rotational axes are the centres,
similarly to the clamping members 10,10 above. So, the

. clamping members 23,23 at ‘the end sides near the pins
22,22 will contact piping materials first, so that the

piping components are pushed forward to the tip end side
of the clamping members 23,23. As a result, it might be

- thought that correct joining could sometimes be

obstructed and pressure resistance at the joined portion

" slightly lowered compared with before. However, since

the tip ends of the clamping jaws 25,25 are slightly

 protruded from the faces.24a,24a'of the jaw frames

24,24, the tip end sides of the clamping jaws 25,25 will
close before the jaw frames 24,24, thus joining can be
correctly effected on the centre axis of piping

~ components.



to be joined a socket conprising.a tapered portion which'is dianetrically
enlarged gradually toward the pipe end and a nmaxi num di aneter portion :
extepding from said tapered portion further tawards the pipe end, then
fitting an internediary i nsertion menber along th I eral U
surface of spiqda43R@red portion in the_|_§ocket o) E“‘mmnm | “ﬂm .
-cont act theremﬁt and thereafter insertfing an end portidn &f fhe* other '
. pi ping conponent thereinto, further applying pressure to and radially of
sai d:- socket cagitmg two cl anpi ng menbers having a sectional shape
| ongi tudi MATTyYy of The piping conponents that tapers away from a medi al
- position of deepest indentation to present: tapered clanping surfaces haV|ng
cl anpi ng actli.on |nAame&ﬂbalo¢lﬁodhﬂng pibehgbrompbaehitsgwhliant i C -
def ormati on %R §i§ maxi mum di aneter -portion in a dianmeter reduci ng manner.
2. A mef] accgfdlng to Claim1, wherein the intermediary insertion
- menber is an annuliprydgbeﬁthamlsgdapwsdgonsnipenecpépingecomppneﬁt A
met hod of | @pnibag r-;emleag agbgket! Eoﬁlﬁi‘?.%ﬁ'.h&gat ‘Eagei‘éa‘ Boir f.etw

: ron ose contactlng

wedge- shaped annular - ga t s_acconpani ed ﬁi
t he |nternanpQFPHﬁ§F§Fa§&Vf&B@aSSeﬁhsrﬁﬁkﬁ H\&PHﬁﬁﬁthﬁopﬁpgneaﬁd t hat

face of theanansl ﬂ&xﬂﬁ&heﬁiﬁmété&t prtH.bﬁ ékﬁénamﬂg fromMBa44290
- 14 - t hod . accordi wher el n_the wedge- shaped

n

- annul ar gasﬁ?PngEageﬁ gﬁlgﬁrﬁg 588?rg% FPﬁgpépﬁsﬁp rcontacting. the
i nt er nal perlpherathenrfateinb aheinnermadndryntnserpmonlmemheﬂ that face
of. the

_along the - internal peripheral surface of said tapered Q_j-
portion in the socket so as to be ‘in intimate contact -
therewith and thereafter inserting an end portion of the
other piping . component thereinto,
further applying pressure to and radially of said

socket using two clamping members having a sectional
shape. 1ongitudina11y of the piping components that '
tapers away from a medial position of’ deepest

f indentation to present tapered clamping surfaces having
clamping action in a radial direction,

| thereby effecting plastic deformation of said.
maximum diameter portion-in.a diameter reducing manner.

2. | A method according to Claim 1, wherein the " - o/
intermediary insertion member is an annular gasket
having a wedge-shaped cross-section. '

3. A method of joining piping materials according to
Claim 2, wherein the wedge-shaped annular gasket is
accompanied by a C-ring closely contacting the internal'
peripheral surface of the maximum diameter portion and
that face of the'annular gasket closest to the pipe end.



annul ar gasket closest to the pipe end and a CGring closely contacting the

‘internal peripheral surface of the nmaxi num di aneter por {1 face
of the back- up ring closest to the pipe end. 5. t 00
~conprising: two clanping nenbers each havi ng at their trmg j’ﬂﬂm
shape‘fongrtudlnally of piping components to be joined t %"T

froma nedi alMebsl29@n of deepest ineeddati on to present tapered ¢l ahpi*ng
surfaces having clanping action in a radial direction, and at their other
£nds an actuating-lever; a connecting plate supporting each of the clanping
frenbers with their tapered cl anpi ng surfaces opposed to each other and

freely mgvab&e hpwdﬁeﬂm&awdb fo:fd ge&lt:mmrz ahméréﬁsﬂﬁrél lwéagep# at Ihonal
axes; and a pushing rod. to be forced between actuat.i evers of the
foo_ ol anpi nomE-antiler giskdt L ASamahdqil 15 | Hadkhu W her or n
each said clcl’q;ﬁeﬂ;yrmmeactimg)rtmeslnwegm fper&plmm dadrgace tesf tip end; a -
clanping ja r t cl anpi ng
surface int 2‘?’% IFQ* s%%%‘gérgée% ﬁor rrgeaﬁ)?éali&on cchar c%fegerféejnt ialty with

respect to m}m gae!ﬂet ckesest pte rithenpine end andl § Lvingre for

presenting ag &sh a&@neécéh? Kb SHberilfl HerddiphddARHUI RV dfhat
JMe141290 - slrégul protrudes_from a pipe elgagrng

surface of t?ﬁ?]@ﬁ??W%ngiameter po and the face of the bac
up ring closest to the pipe end.

N/ . 5. A joining tool comprising:

| two clamping members each hav1ng at their tip
‘ends a sectional shape longitudinally_of.plplng

. components to be joined that.tapers;away'frcm a medial
position of deepest indentaticn to present tapered

. clamping surfaces having clamping action in a radial
direction, and at their other ends an actuating lever;

| a connecting plate supporting each of the
clamping members with their tapered clamping surfaces
‘opposed to each other and. freely movable towards and
away from each other about respective rotational axes;
and - | '

 a pushing rod to be forced between the actuating

levers of the two clamping members. |

6. A joining tool according to Claim 5 wherein each '
said clamping member comprises: '

a jaw frame provided at its tip end;

a clamping jaw of half cylindrical shape
providing said tapered clamping surface intérnally and
supported for free rotation circumferentially with
respect to said jaw frame; and '

a spring member on said jaw frame fot presenting
'an_end face at the tip end side of the clamping jaw that



7. _ A j oi ni ng tool according to daim5 or daim®6, wherein each said

clanplng menber has an end face shaped for "UTH“ﬁg‘the—ﬁusthg_rod 8.

A joining tool according to Claimb5, 6 or d pushing rod has a.-
‘curved surface at |tst|p end. 9. . Ajoi l@iﬂ'@&h gto anyd\_g
of dains 5 to 8, conprising a spring menber *et . clanplng
nenbers fopgmdighngoc! osure of both claymi ng menbers. A net hod of
“joining tubular elenents substantially as described hereln with reference
to the acconpanying draw ngs. 11. A joi ni hg tool constructed and

arranged for use and operatlng substantially as descri bed herein wth
reference t?igﬁ%lgcggo ru esngB%MAngipe engaging surface of- the
-jJaw frame. -

7. A joining tool according to Claim 5 or. Claim 6
wherein each said clamping member has an end face shaped
' for guiding the pushing rod.

8. - A joining tOol_according to Claim 5, 6 or'7,
wherein said-pushing_rod has a curved surface at its tip

9.' A joining tool according to any one of Claims 5
to 8, comprising a spring member between said two '
clamping members for’ urging closure of both clamping
members. '

10. A method of joining tubular elements
substantially as described herein with reference to the
accompanying drawings. '

11. A joining tool constructed and arranged for use
and operating substantially as described herein with o
reference to the accompanying drawings. - ' '

Bl gpggett)



