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connecting a first pipe member having an inner peripheral face and an axis
with a second pipe member inserted into the first pipe member. More
particularly, the invention relates to a pipe connecting apparatus for use in
a pipe system of a fluid transport pipe such as a water pipe installed under
the ground in order to prevent inadvertent withdrawal of the second pipe
member inserted into and connected with the first pipe member by an
external tensile force in the axial direction of the pipe which may be
applied to the system due to an earthquake, differential settlement or the
like.

2. DESCRIPTION OF THE RELATED ART

According to a conventional pipe connecting apparatus as shown
in Figs. 12 and 13, over an insertion pipe portion 51 (an example of the
second pipe member) inserted into and connected with a receiver pipe
portion 50 (an example of the first pipe member), there are fitted an elastic
seal 52 capable of sealmg between an inner peripheral face of the receiver
p1pe portlon 50 and an outer penpheral face of the msertlon pipe portion

-+sgen in the ax1a1 direction X of the pipe, the press, rmg 53 bemg capable of

compressulg the elastlc seal 52 from the axial duechon X and also of
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elastma]ly deformable to. be reduced m its diameter. A first fastener
_ " means 54 is prov1ded for fastening the press ring 53 and the receiver pipe



secb_nd pi pe nenber) inserted into and connected wth a receiver pipe
partion 50 (an exanple of the first pipe nenber), there are fitted an

el astic seal 52 capabl e of sealing between an inner
peri pheral face of the receiver 25 pi pe portion 50 and an outer
peri pheral face of the insertion pipe pogtion 51 and a press

ring 53 having golignssetbgethey i the 36 aoil ditkétidh! X" 387 addition, in manySe"
in the axial direction X of the pipé, the press ring 53 belng capable”of
conpr essi ng t hecasessbétweenatheSsuiter peripheraldiase oflithe thsertioX pipe paktion &1

el astically defor le to be reduced in its diameter. A first fastener 30
means 54 is pro¥nd@dgenppey QQ’E‘E*WW; faen: of the press xing 53, theneris intexposed api pe
2 porti t t _in the pipe.axia iregtion X. lLn addition,
in many Pe@??’%gﬁggt%hﬁ eadﬁ.'ﬁ’g%nﬂﬁjfyphé%p a‘t"@%ﬂu?ﬂ@ i38s%ER on
)i pe portign 51 ipegki N @irb i [ : g 53,
!tohgrepi S i ﬁt er pf(gggldth; pip retail neﬁg%g&@%ﬁ%{/%@%%@ggﬁ@%e th
C-shaped confi gbe aédwoedan e diambter witilothet iiagB5pis pressdd dipdiast tew oats
capabl e of being elastjcgally defornmed to . be reduced in its dianeter
until the ring Beriphe g‘ﬂé’? themsextion pivenortion 51. peripheral face of

bress Ting 53 |5 pr ovAAREoREDeq above, i gyess ring 83,15 REvidet An int-shandd
portion in the RAEHAREYohdGIBAE H&Ricmﬂ &%ﬁ%eﬁegfwm@ﬁ%ﬁﬁe'&

deformable to be reduced in 1ts dianmeter. ess ring
i ntegral | $0i ncl eldsticallyt defornablé torleeraduiced e ital dian@ser he M présshidng 58

connecting pieces 53A opposed to each other in a direction substantrally

normal to the pmbesngdyainclndescateppoesed fuee pevipheralcends ithexeofil a daieaifi on
O vided o PloiSlberinl ioddS S oppesed OBME ot iR o dfesion subiantially
normal to the pipe axial direction X (i.e. along the peripheral direction of
the pipe). And, across these connecting pieces 534, there is provided a
15 second fastener means 56 which is fastened in said normal direction to
elastically deform the press ring 53 in the diameter-reducing direction,
thus elastically deforming the retainer ring 55 in the diameter-reducing
direction. '
More particularly, at a plurality of peripheral portions at an end
20 of the outer peripheral face of the receiver pipe portion 50, there are
integrally formed first connecting projections 50A. On fhe other hand, at
corresponding plural peripheral portions in the outer peripheral face of the
press ring 53, there are integrally formed second connecting projections
53B. And, the first fastener means 54 described above comprises plural
25 sets of T-shaped bolts 54A and nuts 54B fitted across these respective
paired connecting projections 504, 53B of the receiver pipe portion 50 and
the pressring 53. The second fastener means 56 comprises a pair of a bolt
56A and a nut 56 which are inserted and fitted across the opposed
connecting pieces 53A of the press ring 53 described above.

30 Further, in many cases, an inner peripheral face 53a of the press



15 ) second fastener neans 56 which is fastened in said nornmal direction

10 el astically deformthe press ring 53 in the di aneter-reducing
di rection, thus elastically deforming the retainer ring 55 in the
di anet er - r educi ng di rection. More particularly, at a

plurality of peripheral portions at an ehd 20 of the outer peripheral
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first connecting projections the
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t he press ring 53, there are integrally fornmed second connecting
proj ections  responsgpio angossihle miwiral f withdrawalrdisplaceinetrts betvesh dheve
conprises plural 25 . sets.of T-s eqd bolts 54A and nuts 54B fitted
across these ré’@?fé%?’ﬁ?/‘@emmon5&5":&3‘2‘9&%%@9&%359@0&51-0% 50A, 53B of
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the press ring 53 described above. 30 Further, “iI'n many cases,
an i nner peri phasalthe presssdng 58 which s etill in a diameter-expanded condition and

3 ring 53 includes a tapere a agdapted fqor further pressing the
ret ai ner SsuppoH %@1 “ﬂ%éﬂﬁ&’e 1&@?&;9”@? the lpéelélQﬂPiE)ﬁd)Ommrt i on
pi pe portion S5kqidh: . SG . ' . qutwal _wi.t hd

di spl acenent bétlv\vg%lr‘fhtvﬂaes msaﬂia%?é"ga (\@P%glﬁ%ée%‘fggﬁp%ﬁom %@%ﬁ%rt I on
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appar atus descri bed above, i n connecting the receiver pipe portion'
50 and the i nsepenenting projeetiansosA of the receiver pipst pottion H0ea®taining the

which is still |n di ter-ex ed conditjon and
elastic seal’ gﬁ tﬁere?n%ﬁdbe temporarily connected and loosely fastened

together. Thereafter, the insertion pipe portion 51 will be inserted by a

predetermined length into the receiver pipe portion 50 through the

15 retainer ring 55 and the elastic seal 52 retained to the inner peripheral
face of the press ring 53. Then, the bolts 54A and the nuts 54B of the first
fastener means 54 will be fastened so as to fixedly connect the first
connecting projections 50A of the receiver pipe portion 50 and the second
connecting projections 53B of the press ring 53. At the same time, with

20 the mutually approaching movement between the two pipe porﬁdns 50, 51
associated with the above-described fixing and connecting operation
thereof, the elastic seal 52 will be compressed in the pipe axial direction X
so as to seal between the inner peripheral face of the receiver pipe portion
50 and the outer peripheral face of the insertion pipe portion 51.

25 After completion of the compressive sealing operation of the
elastic seal 52, the bolt 56A and nut 56B of the second fastener means 56
fitted across the connecting pieces 53A of the press ring 53 will be fastened,
so that this ring 53 will be elastically deformed in the diameter-reducing
direction. This elastic deformation of the press ring 53 causes elastic

30 diameter-reducing deformation of the retainer ring 55, so that the retainer



supporting the retainer ring 55 will be fitted over the insertion pipe
Pportion 51 which was inserted in advance into the receiver pipe
portion 50. Next, 10 t he second connecting projections 53B of the press
ring 53 and the first connecting projections 50A of the receiver

pi pe portion 50 retaining the el adtic seal 52 therein will be
tenporarily connagtiSowihWitednttthe stei perifheral face dftle inkeirtiod pesepdrtvh. t he
i nsertion pipe portion 51 will be inserted by a predeterm ned | ength
into the recei v8}l pipe portion 50 through the 15 retainer ring 55 and

the elastic seal 52 r t%iuwed toéi}g%@rﬁg?ggﬁﬁ hogfn%'egjngmpqx{ cerg&‘ui}ege
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the nutual |y approachi ng novenment between the two pipe portions 50, 5
associ at ed wi t hoperation ©l she secondrfastarieximeanm6 in the pinerpdipkdixedtion for

g(.her eof , ggeagl @%@yegl 52 wi Iglqgg?eﬁco %gégggﬁ g?rt&gcg{tggn?x'i al .di ng.tri on
pi pe portion m%aﬁﬁ&,%ggt&éﬁbﬁg%@;ﬁﬁagf th8Bnflntilifal ek gh! P

portion 51. 25 er co e conpressi

operation of thtroublesomeeisa®yuirise Zstepdle I@¥thek the ApPafatus YaGuirhs hhe
second fastener neans 56 fitted across the connecting pieces 53A of
the presslPing significant punthertof components for providing thesesfastengr 3Beans; lande

elastically deformed in the di anpter.-reducin p . direction. This

el astic defor rr;a;#?mmof‘o%_%ﬂPe r%%&%@_%l‘%@h"cﬂgﬁ“m to Jmm a
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pipe portion 50 and the press ring 53, respectively. This tends to result in

complexity of the entire construction as well as increase in the
15 manufacture cost. _

Moreover, if the second fastener means 56, rather than the first
fastener means 54, is fastened first by an error, the retainer ring 55 will
bite into the outer peripheral face of the insertion pipe portion 51. Then,
if the first fasténer means 54 is fastened under this condition, the resultant

20 mutual approaching displacement between the press ring 53 and the
receiver pipe portion 50 will cause displacement of the insertion pipe
portion 51 together with the press ring 53 via the retainer ring 55, so that
the pipe portion 51 will be inserted further into the receiver pipe portion 50,
thus leading to a changé in the insertion length of this insertion pipe

25 portion 51 into the receiver pipe portion 50. Moreover, if the leading end
of the insertion pipe portion 51 comes into abutment against a projection
50B on the inner peripheral face of the receiver pipe portion 50, any
further fastening operation will be disabled, thus inviting sealing defect
due to insufficient compression of the elastic seal 2.

30 In view of the above-described state of the art, a primary object of



rinb 55 will '"bite into" the outer peripheral face of the insertion pipe

portion 51. In summary, the conventional pipe

connecti ng apparatus requires the fastening operation of the first
fastener nmeans 54 in the pipe axial 5 direction X for conpressing the
elastic seal 52 and the further fasteni n"-b operation of the second

fastener nmeans €ife presehit ipvaiftidss ab proviel  Yipé Qonnecting apPhisivisChhich
conpressing the retainer ring 55 for the bite-in engagem_anp. I'n
this manner, t hallows theconnestionthietween thééirstopiperhembet andtheaseoond pipe

troubl esone as requiri.n steps., Further, .t appagatus. requires a 10
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I n conplexity of the entire construction as well as increase in the
15 manuf act ualgo s simple construction #id eedwction in titse nsmnudhctuire sdoster
means 56, ratheg than the first fasfener nmeans 54, is fastened first
by an error, t wgh redyction, in ghe gumber of components negded, foroeanstructing
peri pheral fac f Lnsertion pipe portion 51. Then, If the first
f ast ener manse@%alpyg?%g#’ened under this condition, the resultant 20

mut ual approachi ng di spl acenment between the press ring 53 and the

receiver pipe portion 50 will cause displacenent of the insertion pipe
portion 510t 0ge?UMMARYOFFHE BSVENTI@N3 via the retainer ring 55, so

t hat the pipe portion 51 will be inserted further into the receiver
pi pe portion 50, thus leading to a change in the insertion |ength of

this insertion pipe 2 I: I N t he .receai.ver.pi pe.portion,50.
Moreover, if the | ead?ﬁfy aé"g(g{‘bhmlg*e %ﬁ%v%ﬁ%&t%?ﬁppgéfﬁ FORPesEng, e
i nt o abut ment jaRatusfol 'cBhRE(ta first pipe>fBniHe t}p(ﬁ?-ﬁ' rs 31 »@pxﬁ face
of the recei vera@gii pe portion 50, aﬁy St pip furtﬁer aétaglnllnﬁgf pe glta#aoln

wi Il be disabl déce andsan axist with aeetombpipef meinber insertdd dntothdSvétf pipeent
conpressigon of the_elastic, seal 2. 30 In view of the

above- destd i bednembes aseording to the presentinventiondhe apparatus comprises:
an elastic seal to be disposed within a gap formed between an
inner peripheral face of the first pipe member and an outer peripheral face
of the second pipe member, the elastic seal being compressed in an axial
divection along the axis of the first pipe member for sealing the gap;

20 a press ring fitted on the second pipe member, the press ring being
movable on the outer peripheral face of the second pipe member in the
axial direction;

a retainer member placed around the outer peripheral face of the
second pipe member, the retainer member having a locked condition in

25 which the retainer member is pressed against the outer peripheral face of
the second pipe member and a released condition in which the retainer
member is radially expanded to be released from the locked condition, the
retainer member being switched over from the released condition to the
locked condition in association with a movement thereof in the axial

30 direction relative to the press ring;
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5 the present invention is to provide a pipe connecting apparatus.

whi ch - allows the connection between the first pipe nenber and the
second pi pe menber inserted therein to be effected reliably and
efficiently for providing reliable seal ed connection therebetween
with maxi mally maintaining the 5 oriéginally set insertion |ength of the
latter relative to the feyuentiallydpekitive mechamsmdhﬁéi'paéédﬂ&w%bm%héﬁress
construction and reduction in its manufacture costs hr oug

reduction in th@nﬂﬁﬂﬂe M&n@mgsmdemmm ofthepresst he
appar at us. E |
a(F:)(F:)orrpI i shi ng tﬁ‘é1 a@%&ﬁ?@%sﬁ e cqmpressive forneiberetagthe sequen&mlyr at us

for connecting %@nmﬁé r face
and an axis vvit %I‘agﬁé%gg pI pe me w‘%@%‘e’?l&%ﬁ%ﬁt%@w %#a%on&gnl
menber, acgor di agial thdmoﬁrwhﬂatmamtaﬁtmg thel RfainRP dhamber G0 iel Adeased

an el astlc seal to _be disposed within gap fornmed between an I nner

peri pheral facecosditipe in r%tﬁ-ﬁtpeta&enhrherearﬂteammprmmerfombemlbeimea
of the second plf‘ﬁg maer t|c seal , hei ng conpressed in an, axi al

di rection al ongP “E‘e@f %ts?ﬁ‘f?é‘ efperative; caiechanispe beipe 20
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axi al directiongondition in association with the movement thereof relative to the press

10 ring in a second state where the compressive force is above the
predetermined value. |
According to the pipe connecting apparatus of the invention
having the above-described construction, first, the second pipe member
will be inserted into the first pipe member by a predetermined length and
15 the press ring will be fastened in the axial direction toward the elastic seal
which is disposed within the gap between the inner peripheral face of the
first pipe member and the outer peripheral face of the second pipe member.
With this fastening operation, the press ring and the first pipe member
will be axially moved closer to each other. In the course of this, by the
20 function of the sequentially operative mechanism interposed between the
press ring and the elastic seal, in the first state where -the compressive.
force transmitted from the press ring to the elastic seal is below a
predetermined value, in other words, during a former half of the fastening
operation, the retainer member will be maintained under the released
25 ‘condition and the elastic seal alone will be compressed in the axial
direction so as to seal the gap between the inner peripheral face of the first
pipe member and the outer peripheral face of the second pipe member.
Thereafter, when the second state is realized in which the compressive
force exceeds the predetermined value, in other words, in the latter half of
30 the fastening operation, the retainer member will be switched into the



a retainer nenber placed around the outer peripheral face of the

second pi pe nenber, the retainer nenber having a | ocked condition in 25
which the retainer menber is pressed against the outer peripheral face of
t he second pi pe nmenber and a released condition in which the retainer
menber is radially expanded to be releaséd fromthe | ocked condition, the

retai ner menberlodesdgoredition el by Presdedragdifist tHeegars edijhidralP Faceof! the

| ocked condition in_association with a novement thereof in the axial 30
di rection rel atSepend pineoembexs ring;

6 a seguential |l y ,operatj,ve chgni sip i nt erposed between t he
press ring an ye|aggt¥: %JHI%PESY%T esrrided, gonstruction gf the

novenment of th &5Sin : ' o .ne ressive
force thereto, e%r%é seqtygﬁit:l?%1 F{/é %ga%mg‘ﬁg‘?g‘?%%‘%@lﬁ%%%gﬁ&%ﬁ%?@at ive
to press the elsealddccomtition! sk the) sibsequent opadtidn fir presking MY k& ainer

mai ntai ni ng the _retai ner nmenber_ at the rel eased condition in a first

state where t haigagaiast(ordnte)rthe ontertpsriphexal face of the arbertiompipecportione,
the sequentially opgratiye nmechani.sm bei operative to allow the
ret ai ner rrenber‘x?% %é‘es R 2En 88 YO'OPEEZ by, thegcontinuation, nf; the rsingle
associ ati on w tfhthe MR . rehat| t s§.. .1 . ring in a
second state vvhereﬁ.fﬁ% %onpresgdl}%fe%%"rngeéh?esba ovlgn%wset the %P@Egts@ I ned
val ue. That is, dufingahe!fofmes HalCofdhactasRinee opBfhtiRR ! 8! Whilg/thbhc

i nvention havi ng the above-described constrtction, first e second
pi pe menbk} press ninglis beingrmevedsrelativeota the firist pipepnpmbee fdrcsonipressing

pr edet er mi ned | engt h, and the press ring will be fastened in the axial
direction towa e%tgsggf]i e rgtainer member maintains its released condition,

so that the retainer member will not be pressed against the outer

peripheral face of the second pipe member. Therefore, during this former
half of the fastening operation, there will occur no inadvertent movement

15 of the second pipe member relative to the first pipe member by the press
ring via the retainer member.

Accordingly, the invention has fully achieved its intended object of
providing a pipe connecting apparatus which allows the connection
between the first pipe member and the second pipe member inserted

20 therein to be effected reliably and efficiently for providing reliable sealed
coniection therebetween with maximally maintaining the originally setl
insertion length of the latter relative to the former and which also allows
simple construction and reduction in its manufacture costs through
reduction in the number of components needed for constructing the

25 apparatus, in comparison with the conventional apparatus.

Preferably, the sequentially operative mechanism includes an
intermediate pressing element having a face to come into contact with the
elastic seal and a space-regulating element for maintaining an axial
opposing space between the press ring and the intermediate pressing

30 element within a range allowing the released condition of the retainer



which is disposed within the gap between the inner peripheral face of the
first pipe nmenber and the outer peripheral face of the second pipe nenber.
Wth this fastening operation, the press ring and the first pipe nenber

will be axially noved closer to each other. In the course of this, by the

20 function of the sequentially operatl’ive mechani sminterposed between
t he ~ pr esmenibeg; and théspadeaspulatigadlement Fdleades thé spaceimaititehsndehe
conpressi ve force transmtted fromthe press ring to the elastic

seal is bel ow ain said secondesfate-and alaws she retaineranembento bis switchédgver toor mer

hal f of the fasfen ... _operatip t he retai ner menber will be,

mai nt ai ned undeﬁhetri?‘gg‘?‘%%‘éﬂn gsassoa@gir?&\ﬁ;h & I%ové%tifﬂl%%ﬁ?tabﬁ%ne

will be conpres | s AXl . gdirection so as to seal the gap
B el Ao tho prep 1n

bet ween the inner peri first pi pe menber and the
outer peripgheral face Witht#le satstrsttionPdesiibedr above, when Tty paddseringVdaen
the second state is realized in which the conpressive f orce exceeds

t he predet er m nfastenaduwith; theoséeond\wipe memhex heingainserted dhto thie fifst pipehe
fasteni ng operatio the retai ner nenber. will Qe sw tched int he, ..

7 | oc kedmteﬁmﬁrt g%rﬁ‘ﬁnﬂ Wg&e&g@»né-mpaeﬁ’@u?@m%e hef tihist ace
of the SEEPHnP! , . . i to the
above- descr i bed%onst?t?@%%?ﬁ? ﬁ%ovmgforce Bfr.te%eeﬂjfg?%g%?‘gg%é‘ﬂeéf@ ation
for conpressi ngtd fie Risbpipemeatierivillhe iansditted vhAHRANEOAN AR pREGNENE

subsequent operation for pressing the retainer ring against (o
i nt o) thelBut er elemengrandasppliad asfant iial cenapréssivepfopee frothd elastic seal, sony

t ake pl ace sequentiglly.only.by the continuation of the_ _sjingle

f ast eni ng opera aé’rna?’%rel nECTRRECSHe é@q%éeaégﬁ’ﬂiﬂeh@h]é’ sealsthe: ggpal .
between the inner peripheral face of the first pipe member and the outer -
peripheral face of the second pipe member. In this, until the elastic seal is

compressed up to a predetermined compressed state, the space-regulating

15 element adapted for maintaining the axial opposing space between the
intermediate pressing element and the press ring functions to maintain
the retainer member under its initial non-radially compressed condition or
the condition not to bite into the outer peripheral face of the second pipe
member. |

20 Then, when the elastic seal is compressed into th_e predetermined |
compressed state, the space-regulating element releases its space
maintenance. So that, in association of further fastening operation, the
intermediate pressing element and the press ring will start moving closer
to each other in the axial direction; and with progress of this mutual

25 approaching movement the retainer member will be pressed against the
outer peripheral face of the second pipe member.

The above construction requires only the incorporation of the
intermediate pressing element and the space-regulating element together
constituting the sequentially operative mechanism between the press ring

30 and the retainer member axially opposed to each other across the elastic



That is, during the fornmer half of the fastening operation, i.e. while the
10 press ring is being noved relative to the first pipe nenber for

conpr essi ng the elastic seal, the retainer nmenber still maintains
its rel eased condi.tion, so that the retainer nenber will not be
pressed agai nst the outer peri phetal face of the second pi pe nenber..

Therefore, durisegl.t 'Fendeyth®entire pipe Mhhcil@ﬁ%hbﬁafa%ﬁé W4y Be IRied kidiplet her e
(0]

wi |l occur no inadvertent novenent 15 he second pi pe nenber relative
to the first pignscompant, yat capablerof fully achievingi thg intendetl®bjeet.ai ner nenber .

Accordingly, the invegtion.has fully achieyved itg intended object of

provi ding a pipe connﬁﬁ?@?&pﬁgﬁam%ﬂi%%g b Bopxavdednas an
between the fir ' hg@ﬂ;ﬁé ] C ' ' ted 2
therein to be ee?%nelg%ée)_ relra Ib%%;un%ﬁ@f @_eec%gﬁ’fﬂﬁo%ﬁﬁgﬁsﬁ?ﬁ%t&eﬁﬁgbs
sealed 5  qreseeingdanddie interarididte! préfifigTRldnedP i R5P6 td)Ghe
originally set I nsertion length of the latter relative to the forner

and whi ch al so campressive force exteaging thempredetermbmedivalueeduction in its
manuf acture costs thrw.]a? reducti.on i’,n t he nunber of conponents
¢

needed for constructi the gbove copshachionstorrgl ePacomantenance
conventional a t . e the s Ntyly ak
operative nechari s%#%c -5%%&:«1%gelement, Fﬁ?%ﬁ[@%%@v@ cggs%u(gﬁlg% tthﬁavi ng
a face to cone reaétiore $o¥edFrot e elidtic seal wRicASha$ bR ! codifibe@sed to the
space-regul ating el ement for maintaining an axial opposI ng space
bet ween tMe pr egedetermyined] compressed rconditiore ipneilizady Therefoee,ethnispacd-hi n a
range all owi ng the rel eased condition of t ret ai ner, |
8 rrenberrﬁg'gﬂ%&e?&a&en%% Ay xga Sék@nt%wﬂeﬁwﬂetm spapact,
el nt enance whereby the simplicity and compactness of the entire pipe connecting may
be further promoted.
Specifically, the space-regulating element of the above type may
15 comprise an element which is attached to the intermediate pressing
element so as to extend axially from this intermediate pressing element

toward the press ring.

With the above construction, the space-regulating element and

the intermediate pressing element may be handled together as one
20 component. As a result, the assembly of the pipe connecting apparatus
may be carried out more efficiently and easily.

Preferably, the space-regulating element includes an engaging
portion for coming into elastic axial engagement with an engaged portion
in the inner peripheral face of the press ring so as to check a withdrawal

25 movement of the retainer member interposed between the space-
regulating element and the inner peripheral face of the press ring.

With the above construction, it is possible to assemble in advance,
within the press ring, the retainer ring and the intermediate pressing
element having the spéce-regulaﬁng element. In this nianner, these

30 plural components may be handled like one component. Accordingly, the



in zsai d second state and allows the retai ner nenber to be switched over to
the |locked condition in association with the axial novement of the retainer

menber relative to the press ring. 5 Wth the construction
descri bed above, when the press ring is fastened with the second
pi pe menber being inserted into the fi r st0 pi pe menber by the

predet ernined | effitidhcyCand Rasé of ther s8¥entlididy G%efa%ﬁ of the gfﬁ@%&ﬁi@c‘ﬂ&g

operation, the noving force of the press ring being nove oser to
the first pipe appaatusinidy leefurthergromoted.vi a t he i ntermedi ate pressing 10

el enent and applied as gn axi.al, coppressive force to the elastic seal, so
that this elastically c‘@Fﬁ?ﬂé&lg@& éﬂgsﬁnaéewxeﬁlﬂamm elemend yngy scompise: agap

ot | pheral 1 acodspidiittich Ban b hedicanstnhd ple HieBS i siintentioflatec.
i's GONDI fiGRihgtRldnfert B GO8HEHIE BE theOBRhE & Ve SToRLE ex &@i%%ptggi g

space-requl ati ng 15 el enent adapted for maintaining the axla
space between tjpeedeterminedvalueredi at e pressing el enent and the press ring
functions to naintain__. t he_retai ner nenber. _under its initial

non-radi al |y conpr essddus §ARITnEon,in comparispm avigh thie foregoinstbucklest tywei nt o

the outer perip e second .pi menper. 2 '

Then, when the gﬁ%@ﬁ%‘%@egg F[i@%%mggat&ﬁ%’eﬁ?@aﬁ %@%"@Hﬁ ‘%e%‘e Space-

conpressed stat q!,ggﬁn BRGSe] S”Gda&ﬂlﬁrﬂ:mﬁ ?5% | y .

mai nt enance. Soﬁ% at, ién assggigg'tgl on o urt %rré aste%ﬁoﬁghggg%%ephe

i nt er medi d0e pr emnpregsed eomditionndf thecelastis seal by the fhstehigt o%@i‘éﬁ@ﬁ ﬁ'a?ser
is mutual 25

to each other in_the axial direction; and with progress of t
appr oachi ng noviakeplace in acmere snddersad canspickeusmeawen adsi mesult;dhe

outer peripheral_ fac L he secon | pe nenber,. . The .ahove
construction reaﬁo}lggogaﬁfjr_{lﬁéo{lﬁl&ib%gﬁ%qq—%xﬁqhqg@ement unti ﬁh%?ﬁﬂ!ﬁlé%e
pressi ng el emenhAdds 5 {dif DRk .
constituting thgeh sequ%érﬁl%agﬁﬁgfeo %?gt lve grr(tlag Ig"u srﬁ%g(?%éﬁﬁﬁag%?reeggc?*ng 30
and the retai neso thatithe reliabilityyoftthe @pack inaieadiingfieéti ACMAY helififhrevedt i C

- 15 Specifically, the space-regulating element of the above-described

type may be a pair of annular cylindrical portions formed and connected

integrally with each other and having different diameters so as to form a
stepped cross section in the initial integrally connected state. The
connecting portion between the cylindrical portions may be sheared in
20 response to the compressive force exceeding the predetermined value so as
to allow the two elements overlapped with each other in the radial
direction.
With the above construction, when the elastic seal is rendered into
the predetermined compressed condition with the fastening operation, the
25 bordering portion, i.e. the connecting portion between the two annular
cylindrical portiohs is sheared, so that the cylindrical portions w1]1 be
moved one into the other in a telescopic manner. This causes the elastic
diameter-reducing deformation of the retainer ring. In the case of this
construction, the space-regulating element is provided as a cylindrical
30 portion (made of a synthetic resin or the like) consisting of a plurality of



9 seal. Hence, the entire pipe connecting apparatus may be forned

si.nmpl e and conpact, yet capable of fully achieving the intended

obj ect. Preferably, the space-regulating element is provided
as an el ement which can be buckled (i.e. crunple under pressure)
between the 5 press ring and the intldrnedi ate pressing el enent in

response to theylindrical PEFGUMS of \EfERteARNEARH 16 prRidy %ﬂ%kﬁ@@dﬂ@fbsga' ue.
ance y

Wth the above construction, for releasing the space nmainten
t he space-regulsettiony eThwsnn, thisieasetobethisvspade-reguldtingeleidendt pex sehfiay

reaction force fr he astic seal which has been conpressed to the 10
predet er m ned ES%’%E@&‘?E}? le apd compact Wﬂéﬁ?ﬂmﬁh@ﬂbﬂ@dmma@m»f

uhr ooy e si ap PRAFS pif% SBHCLERY hhialdfns B BBt Lot g ey

be furthers pronoted. Still alternatively, tﬁ@%ﬂaﬁé&é@h&ﬁngr@eﬁﬁvﬁ\ﬁﬁgﬁfgisi%eg%hed

el ement of the above type may 15 conpri se an el enent
to the interneprejeeting postiony which projectsifeorh the iatertedintecpwbssinigodlbmeht om

this interned at ressing el.enent . ,. toward the press ring.

Wth the above“&ghgﬂf?@'@h ; 9%e&§WG§mthn@uapermthmnress ring in he
I nternmedi ate p ' t he handl ed t oget her,as one 20 ,
conponent. As ??%%??@%’@ag@%%g B?H?‘H’eg%‘?“g i’(?@ﬁ%@?’l% RISH8 10g, o

may be carri edr@iponBB L tIRd édnihRiBhivE fared eﬁ@eﬁd‘iﬂqthepredetermjnettlvaﬁf ef erabl y,
t he space-regul ating el enent I ncl udes an engagi ng porti on %or com ng

into el adlli ¢ axi al erMenenspecifioally, theeppagedingomapninclude, in ritd HAnepner
peri pheral face qf tﬁ}bqi ress ring sp as to check a w thdrawal 25
moverent of t hBePRheral fache Ak engagme, greeve, songsting hesseptially of a first

engaging groove into and from which the projecting portion is engageable

-

and disengageable in the axial direction and a second engaging groove for
_ preventing withdrawal of the projecting portion through relative rotation
15 in the axial direction after insertion of the projecting portion into the first
engaging groove.

_ According to the above construction, after the leading end of the
space-regulaﬁng element retained to the intermediate pressing element
into and along the first engaging groove of the engaging groove defined in

20 the inner peripheral face of the press ring, the press ring and the _
intermediate pressing element will be rotated relative to each other about
the pipe axis so as to engage the leading end of the space-regulating
element into the second engaging groove, whereby the press ring and the
intermediate pressing element may be connected with each other via the

25 space-regulating element. In this manner, the assembly operation of the
press ring and the intermediate pressing element may be carried out
speedily and easily.

Preferably, the engaging groove includes a resistance providing
means for providing resistance against the movement of the projecting

30 portion of the space-regulating element between the first engaging groove



regul ating el ement and the inner peripheral face of the press ring.
W.th the above construction, it is possible to assenble in advance,
within the press ring, the retainer ring and the internedi ate pressing
el ement having the space-regulating elenent. In this manner, these 30
pl ural conponents may be handl ed |i ke 0d2 conponent. Accordingly, the

10 ef f i gh@thy sédddeasaghie grgvarssenbl i ng operation of the pipe
connecti ng apparatus nmay be further pronoted.

Al ternatively, the spa¥ihrthgudbavermpnstrection, afber thebeadimg end of the spaeé-enent
whi ch can be sheared. bet yween tﬁaquress ring and the internediate 5
pressing el emenfegHatRE Qnt; gen: inja the seeondengaging sreeve of

predet er mi ned vglu . - hs.const.ruction,, i opparisgn with
t he foregoing bﬁ%ﬁ(&mﬁgmwe’ 1“8%08%@!? B%F?%H‘,# : VWQM‘?&% t he
necessary ol | agfisNéadihglend oRAFA the first engaBifll!e#béviides 65%ibratibn or th
association with the realization of the predeterm ned 10 corrpresseg

condi tion of thkkel #a thatsthe assgmblyeoperationinmay befurthéexfacilituted. t ake
place in a nore sudde%{[and conspj.cuQus nmanner. As a_result, the

anount of def or mat i on Morespecifically, ageirpgilatingslement may be adheaded) of
the elastic sea e pred rm.ne Qnpresse ondi tian be. reduced,
so that the rel%%%&l i’{}y‘g‘l“%t"ﬁféﬁ’s H%alanﬁﬁg Xurf’@‘ﬂ;?‘b‘ﬁnﬁa ugh &Gved.
15 . | - Lot .
above-descri bed Jiﬁtﬁ;/%gntrray be aclg:al r %fef%%%gﬁ?? cyi | rslgirei Iéf;ﬁ‘epglrl%efons

f ormed andOconnperiplieral face, with edtladrayaliof the shbawpirefroan thé akidughchélker ent

di aneters so as, to forma- stepped cross section in the initial
integral |y connbRingprevented through abutment between the retainer member adjacent

the intermediate pressing element and the head of the shear pin.

With the above construction, a commonly available shear pin may
| be employed as the space-regulating element, so that the total cost of the
15 pipe connecting apparatus may be further reduced. In addition, a
withdrawal movement of the shear pin inserted into the through hole of
the intermediate pressing element from the side of the inner peripheral
face may be prevented through utilization of the outer peripheral face of
the retainer member engaged within the intermediate pressing element.
20 In this manner, no special member dedicated to prevention of withdrawal
of the shear pin is needed. As a result, the simplicity of the entire
construction and the facility of the assembly operation may be further
promoted.
- Alternatively, the projecting portion may be a pin-like element
25 extending integrally and radially from the outer peripheral face of the
retainer member, the pin-like element being axially engageable with the
press .ring beyond the radially extending through hole defined in the
intermediate pressing element.
With the above construction, the pin-like element constituting the

30 space-regulating element and the retainer member may be handled as one

12



connecting portion between the cylindrical portions may be sheared in 20
response to the conpressive force exceeding the predeterm ned val ue so as
to allow the two el enments overl apped with each other in the radial

di rection. Wth the above construction, when the elastic
seal is rendered into t he predet éBni ned conpressed condition W th
the fasteni ng Gagseahl 5 0 rdffid I ng
portion between thgg t\%gmgﬁﬁﬁl%r Henc %Hgy mgll?‘%g?aportltgns 'S gﬁ%g?(gg SO
that the cyli nchpetaihoxpmaylm&lrlzhérlpmmoted. moved one into the other in a

t el escopi ¢ manner. uses the elastjc dlaneter-redu0|ng
def ormation of the re &Lﬁr ﬂ%"ﬁﬁ cqmwogasmreﬁqrabms e retamcbnmtemmm on,

t he space-regul . & | Vi de yI | ndrl orti

(made of a syntc%e c reﬁggﬁa?%\ga{tg Slt‘je’ng’ eﬁatﬁgﬁ&lgr.ti’ rgqen

11 5 cy| i g nhfidlarROnBicAREiGH, mbfﬁxﬁtlﬂiéel@h?éﬁ%t diflgth 34ty Brgih °PPed
Cross section. Thus, in this case too, this space reg Y

el enent per se amguterpenpheralfabdqfe‘aohlsaﬂl&cuat@nembecomaﬁ and the

sinmplicity and conpacjiness the entire pipe connecting apparatus
may be further prormt referab Y: between the getainer,member iapgl ¢he tpress ring,

| at | ud ¢ ) "
or o) ect s 1 rom e B @%@@?ﬁ@'@n%ﬁigﬁ@g“ﬁ%@m&& g U piaier Bapiber
direction, the lﬁf@ltﬁétlbélge@%ﬁmns ai n%d, ear gg@ri‘&?% ¢ Widi"movement M€

first state, the projecting portlon e press ring i

response 10 t hdbetwopn dssretaifermembsr andithe préss lﬂﬁgdemﬂmhi@@oﬂﬁiﬁ@zonlo
More specifically, the press ring may include, in its inner
peripheral facdn the lattgehaHpfthedfastening operatipne the xetaihén meinkerfwilkbe

radially pressed against the outer peripheral face of the second pipe

member in association with the approaching movement of the press ring
toward the elastic seal. Then, any axial displacement of the second pipe

15 member relative to the first pipe member may be prevented reliably
thereafter. Further, as the resilient force from the elastic seal too tends to

push back the retainer member in the axial direction via the intermediate

- pressing element. As a result, the retainer member too, due to its cam

face formed between the press ring, will be pressed against the outer
20 peripheral face of the second pipe member. Also, the resilient force of the
elastic seal tending to push back the retainer member in the axial direction

will tend to enlarge the diameter of the press ring due to this function of

the cam face, there will be realized an interlocked condition between the

_ retainer member and the press ring due to static friction therebetween, so

25 that the press ring too will be fixed temporarily.

Preferably, between the press ring and the first pipe member,

there is interposed a fastener means for fastening the press ring to the

elastic seal. Specifically, the fastener means comprises a flange defining a
bolt-insertion hole and provided respectively to the press ring and the first

30 pipe member.



engagi ng groove into and fromwhich the projecting portion is engageable
and di sengageable in the axial direction and a second engagi ng groove for
preventing withdrawal of the projecting portion through relative rotation
15 in the axial direction after insengdion of the projecting portion into
the first engagi ng groove. According to the above

construction, after t Frefepably)thérdtaiicriémber compﬁ%rétﬁﬂi@r%ﬁ@ﬁa@itt%m?m
e

retained to the internediate pressing el enent into and al ong
first engagi ng gibshapes configurationyasseayindhe aidl disattion a3l defotrhablerinar

peri pheral face,pof the ess rj.ng,, the press ring and_ the )

i nt er medi at e pré’s"é‘i‘%’:‘é&i‘m ‘iﬂ%‘m&e erelamer @pgdiaying gnainoer sliameterhout
t he pipe axis s&hf&l{sqgfé&q&ae&mez&ggg%&lgﬁ(gﬁ 'gf h%ﬂz}h Bagegr- .egul at ilﬂfn&)ﬁ

el enment into the secon ngagl ng gr 00VE, 8 3? % 3 ‘iilﬁ'ﬁbet% e

i nt er medi age priertiéh plpRrtionry be connected with each other via the 25
space-reqgqulating elenent. In this nmanner, the assenbly operation of the
press ring and the i niWithetheataboveecemstrnctonyethie imsertingc aperatidnowf the

speedily and easily. ) .. Preferably, the_engaging gr ogve
i ncl udes a resi WSeHaQn pine\nartigy into the refginar ringrmay beicarmed puteasilync So

0 o T 1 e 4 oA, BT o b e connsing

12 and gﬂtﬁ@aﬁmﬁﬁyqjmmjgfpggy ) Wth the above
construction, after the |éading end Of t%e space- regul ati ng el enment
has been &figaged i nt o Furthereandd othgngbjetyr feataresl and advahtigzesngf aheg

groove, it is possible tg restrict inadyertent displacenment of
invention become apparent from the following detailed description of

the preferred embodiments thereof with reference to the accompanying
drawings. '

15 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1is an exploded perspective view showing a principal portion
of a pipe connecting apparatus according to a first embodiment of the
present invention,

20 Fig. 2 are side views in section showing the apparatus of Fig. 1
before and after assembly thereof, respectively,

Fig. 3 is an enlarged sectional side view of the principal portion of
Fig. 2,

Fig. 4 is an enlarged sectional side view of a pipe connecting

25 apparatus according to a second embodiment of the present invention
 before and after assembly thereof respectively,

Fig. 5 is an exploded perspective showing a principal portion of a
pipe connecting apparatus according to a third embodiment of the present
invention,

30 ' Fig. 6 are side views in section showing the apparatus of Fig. 5



5 ' this |eadi ng end toward the first engagi ng groove due to vibration or

I he like. So that, the assenbly operation may be further

facilitated. More specifically, the space-regul ating

el enent may be a headed shear pi %irermvably inserted into a radially
ext endi ng t hrough hol e defined i the internediate pressing el ement
fromthe side dfeférecarmeldfter désembly didrebf iédpebtiedy, W th wi t hdrawal of the
shear pin fromthe through hole bei ng prevented through abutnent

bet ween the retainer careenlarged: sectional sideviews off theprinapa portionpf

el ement and t he, head of .the ar pin . Wth the ove
constructi on, Eoﬁﬂgwaf"‘ﬁv%ﬁ&iﬁl ép?ﬁ@;?: Suring, and  after w%é\yogﬁ@eaﬁ t he
space-regul ati %Slféceﬁﬁl‘? so that the total cost of the 15 pi pe
connecti ng apparatus y be further reduced. In addition, a

wi t hdr awals novenent oFig. Baissheeailapieil seetion visk itakén hivhgld A TT-INCHEFDS

the internedi ate pressing elenent fromthe side of the inner peripheral

face may. be préf@hted through utilization of the outer peripheral face of

t he retainer nmenber epgaged within the internediate pressi el enent. 20
In this manner, no spelE-al efBe H%gﬁ%céﬁ‘&?- VP®y EHTERRPISING; toh Higundl

of the shear pi wang ' | Ci: f the entire
construction arfgot e ?ggl [ ?@%&ﬁ@%%%%ﬁ?%@%&%%“ﬁw be further:
pr onot ed. Fig. W ianobhlveged sbdtiondl Qide vid AOwWing's ggmggfaéf

pin-1ike el enent 25 extending integrally and radially fromt

per i pher al0 f ac @ovtion melating to a fourthi embodiment; , t he pin-1ike el ement being
axi ally engageabl e wi th tﬁg, press ring, beyond the radjally extending
t hrough hol e defined Y48-tHels a perspective, view of a8 ratainer ving relating to the

Wth the above te%t{d:ﬁ 1:the pin-1ike el enent constituting the 30
space-regul ati ng el einen ‘the retai ner nenber nmay be handl ed as one
12 Fig. 12 is a partially cutaway side view showing a conventional

pipe connecting apparatus, and
15 Fig. 13 is a frontal elevation of the conventional apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1-3 show a pie connecﬁng apparatus for a fluid transport
20 pipe system (e.g. for water pipe). In this apparatus, an insertion pipe
portion 2 made of synthetic resin is inserted into and connected with a
receiver pipe portion 1 made of castiron. Over this insertion pipe portion

2, there are fitted an elastic seal 3 made of synthetic rubber (e.g. styrene-
butadiene rubber) capable of sealing a gap formed between an inner-

25 peripheral face 1a of the receiver pipe portion 1 and an outer peripheral
face 2a of the insertion pipe portion 2 and a press ring 4 made of cast iron
capable of compressing the elastic seal in a pipe axial direction X into a

sealed (water-tight) condition. Further, a fastener means 5 is provided for
fastening the press ring 4 with the receiver pipe portion 1 in the axial

30 direction X. Between the outer peripheral face 2a of the insertion pipe



13 I ntegral conponent. Hence, the efficiency and facility of the

assenbly operation may be further pronoted. In the
above construction, preferably, the retainer nenber conprises a pair
of arcuate nmenbers which are joined together to present 5 an annul ar
configuration, the pin-like element extending integrally from an

out er peri pher apoftiore 204n@® aghirfirer dpeipherhE f46eN0£ 'of the press ring 4, there is
Preferably, between the retainer nenber and the press ring, there is

i nter posed a cafispesacthairebaingr ring6dnade of spnthetici resin suctbas polyacetali oxt 0
t he | ocked condipti

i B respanse t he .tel atj ve axi al , nove t 10 .
bet ween t he ret g}eﬁ&]s‘ffg’nﬁﬁrs@f?s?ﬁge 'reé@"? Fﬁ%}nwpﬁg&ﬂ%c ?r"i‘(ﬁlw,
in the latter-h 4hes t @3 ieR | . r l.per: r wll be
radially pr essegugggaﬁ%? t Zéout er pe%ﬁo“%’eﬂrg{m*éac@gno@ %lggs]‘ggg(;% plo\é%ér
menber in &ssocpetipberaly fabe t 2w dfpflio daSertian"PHRITPOLIOh £ hRith" @S Smahily

toward the elastic seal. Then, any axial displacenment of the second prpe 15
nmember rel ati veapproanking movemept theress pingy4 ranst the recdiver pipe

tger eafterbugﬁr%@qﬁithe Iﬁill i ent orce gf,&?eé:n@ﬁg;elo I’;}?s ig@s&\%ﬁsﬁétends
i nt er medi at e Furthel’ j . t aj ner nber too,
due to its cam ef ?aceeagot?lhe et%@ﬁ%‘g%éﬁé:}&é? %?&%g&ﬁ‘%egsed
agai nst the out fihgZ®) whiclpeire Ppposid trflee Séaltden THE Qa1 ARSI TRE th t%O’

e

the resilient force_ of the el astic seal tending ta push bac
retai ner ABnberpravidede aasequentinlycqpevative mechamisrh $Erwhich isndpergtive he

G ameter of e e A 4 S LU S s oo bt e
menber and the HeLRxuEdiRG Peatitn rhleCalstddeh’ B2ah0% 408! Y880 Sfow the
retainer ring 6 to be elastically deformed in the diameter-reducing
direction to such a degree as to bite into the outer peripheral face of the
15 insertion pipe portion 2 against the resilient force thereof during a latter
half of the fastening operation of the retainer ring after the elastic seal 3

has been compressed into a predetermined compressed condition.
The receiver pipe portion 1 integrally forms a first connecting
flange 1A provided at one end the pipe portion 1 and defining a plurality of
20 bolt-insertion holes 7 for the connection with the press ring 4 at a plurality
of peripheral portions (four positions in this embodiment) thereof, a second
connecting flange 1B provided at the other end of the pipe portion 1 to be
fixedly connected by means of bolts and nuts with another fluid pipe device
such as a fluid transport pipe (e.g. water pipe) or a sluice valve, and an
25 annular projection 1C which comes into contact with a leading end of the
inserted insertion pipe portion 2 in the axial direction X. Further,
adjacent an axial end of the inner peripheral face 1a of the receiver pipe
portion 1, there is formed a seal retaining portion 1b which can removably
retain the elastic seal 3 in the axial direction X. This seal retaining

30 portion 1b has a tapered cross section whose opening diameter increases



25 that the press ring too will be fixed tenporarily. _
Preferably, between the press ring and the first pipe nenber, t here
is interposed a fastener neans for fastening the press ring to the _

el astic seal. Specifically, the fastener means conprises a flange defining
a bol t-insertion hole and provideg respectively to the press ring

and the first 3Igward theaxabehdr . 1. . .
14 Preferably, the retainer menber conpri ses a retainer
ring havi ng a Thepmess! rougn#i integuallynformss irerthe routae pexiphlerali fagat i on

and def or mabl e

in a . di gneter-reducing, direction, the retainer ring
havi ng an i nnerthlﬁﬁfegﬁétlgmahty O?WW?WEEW%%QBFS 44 afer pluakity of pexripberadii t i on

t han the outer f . tON_Ri pe _portion. .
Wth the above p%%ﬁgﬁ S{?’Ellg J’r@? ﬁ%%lnts],%é {%?rﬁ{émb' 8?§t$10 oJute, peripheral face

i nsertion Hi pe therdof.0Edcht @nh@eﬁ?gpwe@ﬁoﬂ 4AdRIesRe bR s HoR HalE 8ok Y- SO
that, the efficiency of the asse y operation of the pi pe connecting
apparat us nay isennectigmewithrthe firsticonbecting flange 1A of Ehe réveivea pipepdition 1.

obj ects, features invention will becone

apparent from ‘gf !%mtgg% dpi gftthisprgss ring 4 isprevisedfasra ed
SO0 Tt gl B PSSR i, when o] AR
pipe portion 1 and the insertion pipe portion 2 tend to move in the
10 withdrawing direction due to some external force (e.g. a tensile force
resulting from an earthquake, a differential settlement or the like), the
taperéd face comes into abutment against an outer peripheral face 6a of
the retainer ring 6 which has already bitten to a certain extent into the
outer peripheral face 2a of the insertion pipe portion 2, so that the face

15 deforms the ring 6 in the diameter-reducing direction to cause the ring 6 to
bite further into the outer peripheral face 2a of the insertion pipe portion 2.
~ The retainer ring 6 has an inner diameter which is larger, in a
non-radially reduced state, i.e. when no external force is applied thereto,
than the outer diameter of the insertion pipe portion 2. Further, the outer
20 peripheral face 6a of this retainer ring 6, except for two peripheral portions
thereof where flat. cut faces 6F are formed, is provided as a tapered face
having the same inclination as that of the inner peripheral face 4a of the
pressring 4. In addition, in the inner peripheral face of this retainer ring
6, there are formed sharp-edged retaining projections capable of radially
25 biting into the outer peripheral face 2a of the insertion pipe portion 2.
The fastener means 5 consists of T-shaped bolts 5A inserted
through the bolt-insertion holes 7 defined in the first connecting flange 1A
of the receiver pipe portion 1 and also through the bolt-insertion holes 8
deﬁngd in the connecting projections 4A of the press ring 4 and nuts 5B
30 therefor.



Fi g: 1 is an expl oded perspective view showi ng a principal portion

of a pipe connecting apparatus according to a first enbodi nent of the
present invention, 20 Fig. 2 are side views in section show ng
the apparatus of Fig. 1 bef ore an& after assenbly thereof,
respectively, Fig. 3is % enl arged sectional side view of

the principal portionfgle sequentiaflydoperative means S1 inclﬁe@axf‘ih%r%b@%ﬂe:rged

sectional side view of a pipe connhecting 25 appar at us accor
second enbodi nepressingtdlempnt9dnithe form of arcircular ring¢b bepressdadgatnstahsenbl y
t her eof respectiyvely I s an expl oded perspective

) . ] Fig. 5
showi ng a pri nci’lﬁﬁmWlﬁW&thmeﬁg?ﬁ%.mﬁﬁ%?ﬁﬁ@&hasemém ng
[ | . . I g.
6 are i de vi ovBERpRrge 1 B G5 rpplatipg AERER! f tetciBosed between the”
15 sef or preag dring tt?%nﬁsﬂﬁa'fﬁh\érﬁl@&fa%@fpreﬁ%ﬁ%eéléﬁﬁéﬁf % alontg the axi

Fig. 7 are enlarged sectional side views of t rincipal portion o

the apparatus ofiréétipn X. b&heriaterthediate predsiagtcement 81idmaddef metal such
respectively, 5 ' is an enl arged section view taken al ong

a line I'V-1V i nagisgpinless steel gl{f géscn%heﬁc resin. On therptherchard,athe spaceyed

socty onel v v SATHRE R o of ymshe T PSR LSl whic
can be buckled and collapsed under a reaction force from the elastic seal 3

10 which has been rendered into the predetermined compressed condition

with the fastening operation of the fastener means 5.

In association with the fastening operation by the fastener means

5, the press ring 4 will be moved along the axial direction X toward the
receiver pipe porﬁon 1, so that the press ring 4 and the space-regulating

15 element 10, the space-regulating element 10 and the intermediate pressing
element 9, and the intermediate pressing elemént 9 and the elastic seal 3
retained within the seal retaining portion 1b come into abutment against

each other, respectively. With this, first, the fastening force from the
fastener means 5 will be transmitted via the press ring 4 to the space-
20 regulating element 10. Then, this fastening force is transmitted via the
space-regulating element 10 which still substantially maintains its
original condition without any external force applied thereto to the
intermediate pressing element 9, which then presses, in turn, the elastic

seal 3 (at this stage, the retainer ring 6 has not yet been deformed in the

25 diameter-reducing direction and still retains its initial large-diameter
form). Thereafter, when the fastening force from the fastener means 5
further increases, as illustrated in Fig. 2(b), the space-regulating element

10 will be collapsed through its buckling deformation due to the reaction

force from the elastic seal 3. In succession, due to the cam function

30 between the tapered outer peripheral face 6a of the retainer ring 6 and the



Fi g' 10 is an enlarged sectional side view show ng a princi pal 10

pertion relating to a fourth enbodi ment, Fig. 11 is a
perspective view of a retainer ring rel at | ng to the fourth

enbodi nent Fig. 12 is ag9partially cutaway side view

show ng a conventi onal pi pe connecting apparatus, and 15

Fig. 13 is a frmpéﬁdmherpénpheﬁnﬁ&%merﬁmﬁlﬁhgqpﬂ%mermg 6 will
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 1- 3 show a

pi e connecti ng hepleformed aﬂdrredumdmdts diamseter degyite of its plashy.s:bsihe(lge gsodf orf
t [ o sertion p I Qn made o
\é\en?[}e?: (F:)ez esi ﬁﬂﬁt%ﬁyéﬁtpgmﬁ]rt%e rﬂ Bﬂnﬁﬁ?W§a% 2a o?tfa eytipnpi pe

ortion 1 made | . sertion pipe portion 2,
Fhere are fitt eﬁ@ﬁ:’foﬂ%?ﬂg sée:}éﬁ%f&%cd synthetic rubber (e.g. styrene-
but adi ene § ubber) caphbbthet worl, undil theaadtiy S84 Pesanes dJafimifed

peri pheral face |la of the receiver pipe portion 1 and an outer peri pheral
face 2a of the compaessedrcopiditéony dhe lspacleeguﬂhtngehmentl Iysetventenoiintads t

i rection X | nitleopposing Agtancedn e Bral Simerhon cubetvesn ik iateemediate
Fecetver pipe BRetng ohesy %fea?l?x%ﬁ pupge Mg aE oo & BEEREe haR dop ot o
peripheral faceadse the!didmef@eiddueihg’ dBformation of the retainer ring 6. Also,
10 when the elastic seal 3 has reached the predetermined compressed
condition, the element 10 releases the space maintenance function through
its own buckling deformation.

The intermediate pressing element 9 includes a seal pressing face

9a for pressing the elastic seal 3 along the axial direction X and a ring

15 pressing face 9b for pressing an end face 6¢ in the axial direction X of the

retainer ring 6 toward the tapered inner peripheral face 4a of the press

ring 4. Further, as shown in Fig. 1 and Fig. 3(a), in the outer peripheral

face 9A of the intermediate pressing element 9 and at two portions thereof

peripherally displaced by 180 degrees from each other, there are integrally

20 formed a pair of platelike pressure-receiving portions 9B projecting

therefrom. When the fastener means 5 has been fastened to the

maximum extent, that is, when the one end face 4b in the axial direction X

of the press ring 4 has come into abutment against the one end face Ic in

the axial direction X of the receiver pipe portion 1, a receiving face 9c

25 formed in each pressure-receiving portion 9B abuts a pressing face 4c

formed in the inner peripheral face 4a of the press ring 4 in the axial
direction X. .

Moreover, to each pressure-receiving portion 9B, the space-

regulating element 10 made of synthetic resin is fixed by means of an

30 adhesive agent or the like, with the element 10 projecting toward the



16 portion 2 and an inner peripheral face 4a of the press ring 4,

ftheré is di sposed a retainer ring 6 nmade of synthetic resin such as
pol yacet al or nmetal such as stainless steel. This retainer ring 6

I s capabl e of elastic deformat i 9? in a diameter-reducing direction
to bite into the outer 5 peri pheral “Tace 2a of the insertion pipe
portion 2 with ﬁré%‘é‘ihéé’%ofthepre@@ﬁhg%hi ng novenent between the press
ring 4 and the receiver pipe portion 1 in association with a
fastening operation oBetweer th¢ tapuredwater geripheral face Bardfithe rebdheegingt he

el astic seal 3 and t&;gress ring 4 and the retainer . ring 6 which
are opposed to ¢ ramds apered dpaemperphexal faee da of therpress ringl 4, thenerisvi ded

Phecalonti o LY PREidd %8 FRSIRMA Dot ng neBn® T Fhnckd aGys attartmdisy >
the fastengng opgq atewennféfntmh{e 3%%%%%.”%?192&%@%% {1 ddite

retainer ring 6 to be elastical net er-reducl ng
direction to suplessingelernent in théatiel ditbetion X and whicheilsoRhetibtsiralgivef t he
15 i nsertion pige portion 2 against the resilient force thereof during a
| atter regtational:displacement among thepress ristg 4, the retaineraing frapdtbeer

the el astic sea has. been co determn

3 . I nt
conpr essed condiffpediate pressing emenw[]vg’ﬁ?sxg%%é {[;‘Egnﬁﬁ ! Bressyig ¢lement

integrally for Hdeat Hekw Rarl va nd
t he pipe portig?lhrlé‘saur?gﬁdefl Ing a g?%rﬂéﬁt%&c?? 20 ﬁeﬁgp‘ti-‘a?%g%?tbﬁmgl es 7
for the c@@nectretainer ring 6 and the tapered irhditpeRipblevilfatd fa of the press ring 4.

peripheral portions (four positions in:this embodi nent) thereof, a second
connecting flange 1B PFhis/atiechment pesitioning mednsfllidonsistsessentinllyroftheo be
an

fixedly connectgd b f bol,ts and, nut i th ot.her_ fl uj I pe device
Xedl Y comnec gk Bk Rer Sr R tobly ARy o il e o fhBEan L

such as a fl ui

25 annul ar | ' ' . | Dt ' di. end of
the 1 PRPAGHA: o WRb DEnBRIED daHind RS bbbl Bhopt BEtBHeSH
Further, fa06baufthe 26tairérading BCinOth el ViGnity o the $hh héraF ackofof
the receiver pipe portion 1, there is formed a seal retaining

portion | B5whi ctheciwor prassare-yeceiving portions n9Bhef d¢hasinitermediatd pressihg
axial direction X This seal retaining 32 portion I b has a tapered cross
section whose oPeMeRb groove pogians;4F° formed at two peripheral portions in

the inner peripheral face 4a of the press ring 4 and engaged with the outer
peripheral faces of the pressure-receiving portions 9B of the intermediate
pressing element 9.

20 Further, referring to the press ring 4, its end face 4c facing the
groove portions 4F as the positioning means 11 functions as a pressing face
for pressing the leading end face of the space-regulating element 10 made
of synthetic resin. However, once this space-regulating element 10 has
collapsed through its own buckling deformation, the end face 4c comes into

25 abutment against the receiving face 9¢ of the intermediate pressing
element 9.

Further, the space-regulating element 10 includes an engaging

portion 10a which comes into elastic engagement along the axial direction

X with an engaged portion 4d formed at an end portion in the inner

30 peripheral face of the press ring 4 facing the groove portion 4F as the



toward the axial end. 17 The press ring 4 integrally
forms in the outer peripheral face thereof a plurality of :
connecting projections 4A at a plurality of peripheral portions
(four portions in this enbodinent) in aglout er peripheral face 5

t hereof. Each connecting projection 4A défines a bolt-insertion hole 8 for

connect i on W t pokitibnir She19¢id 8 {d Hpfert/raldvkRBnt SAThARw BE gRO" i O

1. Further, an inner peripheral "'face 4a of this press ring I's

provi ded as a retainer ringp@ fitted betwéey the spacs-reped sting ebsmeit ¢0tdmibh thd hen,
when the receiver ) | pe rtion 1, and the insertion pipe portion 2
tend to nove immeﬂphera&qcﬁgf PRess g4 on due to some external force

Set i ement or ¢ he- | | 1Aconing to'tB8 hovE Aea oL GoSBucit " Vhen g oliSrA
agai nst am out @hdRfits BB 6P thd Bsferft? Mbans 5 areﬁg%d@ﬁe&%ﬁi gﬁé %r?ée%ﬁo&g}iﬁé ch

has already bitten to a certain extent I1nto t eri ral
face 2a of theportien 2beingingertpdintothe 2eceivertfipé poltior 2b§ alfredetedineds t he

ring 6 in the dianpter-reducing direction to cause the ring 6 to

bite further i g@%ﬁh@%@@p@ﬁ#nﬁmmp@ramm the pressingface de of
portion 2. : . The retainer .ring 6 has an inner dianeter which
is larger, in the press ring 4 mavipg (bse’Fng VeT 16 porty ﬁ’%&o’&@t’éﬁal

force is appli ; Hﬂ% ' 2 3 ' i on
pi pe portion Zﬁﬁgﬁﬁrltéiri]té% t %tlgeulteg r eﬁ&]%cg%hgr g?&%%%%?@e{
retainer 10i ng fhadexefesynthetic tesin padi ftedly bttachéd 66 the intermediaes ppéssifie’ ©

flat cut faces 6F are forned, is provided as a tapered face havi ng
the sane incli Alement b andridis grovingforee of thepressving! 4 wilk be 4vansmitted as

Press 1ing 4 4138 i in thé Bl ARELuET X HAhE spacetesulating demmant o -
and the intermediate pressing element 9 to the elastic seal 3. As a result,
the elastic seal 8 is elastically compressed to reliably seal the gap formed

15 between the inner peripheral face 1a of the receiver pipe portion 1 and the
outer peripheral face 2a of the insertion pipe portion 2.

In the former half of the fastening operation described above, i.e.
until the elastic seal 3 reaches the predetermined compressed condition,
the opposing distance in the axial direction X between the intermediate

20 pressing element 9 and the press ring | 4 is maintained at the
predetermined distance by means of the space-regulating element 10
affixed to the intermediate pressing element 9. So that, the retainer ring
6 is maintained at its original non-reduced @.e. the large-diameter) state.

Thereafter, in the latter half of the fastening operation, i.e. after

25 the elastic seal 3 has reached the predetermined compressed condition, the
space-regulating element 10 made of synthetic resin will collapse due to its
own buckling deformation, so as to release its space maintaining function.
With subsequent fastening operation of the fastener means, the buckling
deformation of the space-regulating element 10 will be further developed,

30 whereby the intermediate pressing element 9 and the press ring 4 begin to



6, iHere are formed sharp-edged retaining projections capable of radially

25 biting into the outer peripheral face 2a of the insertion pipe
portion 2. The fastener neans 5 consists of T-shaped bolts
5A inserted t hrough the bolt-insertion holes 7 defined in the first
connecting flange 1A of the recgjpver pipe portion 1 and al so through

the bol t-i nsertnowe lséStdSeach other dRing®ié dxiall difetRARCt I dsdtcRitRml WRAS 4A
of the press ring 4 and _nuts 5B 30 therefor.-

18 this n{ually appredching meyement themetainerSting 6cwillibe deformed

i nt ernedi at e . ressin lenent 9.in the formof a ¢ircylar ring to be
pressed agai nstinthe e%er-&digqg:&gggqoxgamﬁ;gsg qaee; hDugr ess
ring 4 relativ r L\ ER [ rt]
space-regul ati ﬁ%&g}e&gn%ﬂtﬁ%gh%‘ﬁtbee%g%%&h getgﬁeelgg

—

g vppéﬁSﬂglba?égge f"fin‘g the nd

the inter ngdi atmtaiiﬁs&hrysah&mg@ta&re%mgefﬁﬁm;ﬂf@rﬂface4aoftm5ﬁf&5&~mg . The

I nt ermedi ate pressing el enent I's made of netal such ‘as stalnless
steel or synt hethecinnes peripleralifacerdh of the presstiimg dpmitkeradially compeeps! thei ng
el ement 10 i s made, of rm?éqgtic resin such as .urethane ich can be
buckl ed and col ¥ 10 £aNIge, 24| kNI ProjeciiAus b & hyeiiato; the ostero

whi ch has been ; ' ' . ressed condition

W th the fast erb Al saar eolaR of e BLERbFHIFRERT in
associ ation with the faGdanally, GResmicedRe@atindcclbMshe 0! inR&dsiation with®:
the press ring 4 will be noved al ong the axial direction X towar t‘ﬁle
recei ver p0pe pits owancdlapsing deformation; ewill bé farcdd dntb thee gap dtweenthat i ng
15 el ement 10, the space-:reqgulatjng element 10 and the internediate

pressi ng Ingex npebheral faces, of; the pressunereseivme nertiven B of dhd t he
elastic seal 3 yntermediate pressing element 9 and the cut faces 6F of the retainer ring 6

as well as the gap between the outer peripheral faces of the pressure-
receiving portions 9B of the intermediate pressing element 9 and the inner
15 faces of the groove portions 4F of the press ring 4.

(modification of the first embodiment)

The amount of engagement and matching engagement shape
20 between the engaging portion 10a of the space-regulaﬁné_ element 10 and
the engaged portion 4d of the press ring 4 may be modified in any way as
long as such modification still enables un-withdrawable retention of the
space-regulating element 10 within the press ring 4 while allowing
insertion and withdrawal of the space-regulating element 10 to and from
25 the press ring 4 along the axial direction X.
In the first embodiment described above, the space-regulating
element 10 is affixed to the intermediate pressiﬁg element 9 by means of
an adhesive agent or the like. Instead, this space-regulating element 10
may be engaged and retained to the intermediate pressing element 9.
30



retained within the seal retaining portion Ib cone into abutnment against
each other, respectively. Wth this, first, the fastening force fromthe
fastener nmeans 5 will be transmitted via the press ring 4 to the space- 20
regul ating el enent 10. Then, this fastening force is transmtted via the
space-reqgul ating el ement 10 which stillzagubstantially maintains its

ori gi nal condi t{seconwl éthbodintemnt) ext ernal force applied thereto to the

i ntermedi ate pressing elenment 9, which then presses, in turn, the elastic
seal 3 (at this stage, the retainer ring 6 has not yet been deforned in the

25 di anmet er - r educi d' ction and stil], retai ns |ts i nj.tial
| ar ge- di anet er OWict BUtE eqnecHRg appardiys ?déng&Pc%sm t he

fast ener means f eﬁ% S i %ﬁﬂ Fi , the
space-regul ati n%ne?‘iellrr‘eer?tt bf‘rc}%‘p kf% - g‘emgol IAapéeéé"r rouglkl %ngﬁéc%i ng
def ormati of dueerhployed fieadhisonembodimenftopiesdntoMakhe ekhékei Carb €ghnglar! N
succession, due to the cam function 30 bet ween the tapered outer

peri pheral faceconfigyration rHowewven as shown dndFighet(a), this element 12 has a
19 t apered i ner perl eral .face of. the press ri 4, the
retainer ring eSUpPe d"ero t@’é‘ ‘gaﬁl d (v jim g a!?ﬁﬂ’é?‘lar

despite of it ifer
"heo the out or SBodifertPSf ChEWcal Hirtions 124, 1915 ke bitferkld fhgbritnd offtar”
in the radial diiafmte®integrally interconnectdd'wilh@ich"sthes in WHé lakidl Br&tidat | C

seal 3 reaches a predeterm ned conpressed condition, the
space-regi®ati n§ el eWhen the wlastics seal deneachés the predeﬂelm:mﬂmemmeshedt ance

and the. pr oss. 1OLIOBY er A IGLE ARemtomor ot bplse 5A andl g e'ﬁi@e”t ’
oot ) i S 0 A e o, 15
elastic seal 3 will break or shear the interconnecting portions between the
plurality of cylindrical portions 12a, 12b. S_o that, as shown in Fig. 4(b),
15 the small-diameter cylindrical portion 12b will be telescopically moved into
the hollow inner space of the large-diameter cylindrical portion 12a. With

this deformation accompanied by shearing, the space maintenance will be

released. ' In succession, in association with the telescopically contracting

movement between the cylindrical portions 12a, 12b, the retainer ring 6

20 will be compressed in its diameter against its own resilience, so that the

retaining projections 6b of the retainer ring 6 will bite into the outer
peripheral face 2a of the insertion pipe portion 2.

Except for the space-regulating element 12 described above, the

rest of the construction of this second embodiment is same as that of the

25 first embodiment described hereinbefore.  Therefore, those same

components are denoted with the same reference marks or numerals in Fig.

4 and these will not be described here in repetition.

(third embodiment)
30



conaition, the el enment 10 rel eases the space mai ntenance function through

Its own buckling deformation. The i nternmedi ate pressing
el enent 9 includes a seal pressing face 9a for pressing the elastic
seal 3 along the axial direction X and,a ring 15 pressing face 9b for
pressing an end face 6¢c in the axial direction X of the r et ai ner

ring 6 toward the tapgﬁgg 5-8%5w3@%%ﬂe%%%%ﬁr§ggﬁ&mPn ring

4. Further, as shown in Fig. 1 and 3(a),

face 9A of the pipecsysbethafeq. for yeiter pijednedn thisagpatatispandnsertivn pipey eof
peripheral ly displaced by 180 deqrees from each other, there are integrally
20 formed a B&@Onog pade of jsyptheticeresip ds insexted mjoand renrectel with ect i ng

her ef Wh i d to.th ..
e o ot ot edeRfek D8 i8R AT malB o RRR 83 "OREr ohis MBsertion pineon x
of the presgs ripartibnBthefdBrd fttad ANEIABEE &l A3 e dh*&fsﬁﬂ&xeﬁe%i)ﬁafg%g, '92

the axial direction X of the receiver pipe portion 1, a-recelVving

25 f or med i nstynexe-butasiienece rulsher) \capableoof sexdindBacgap formgdt betwegh hace 4c
formed in the ipner peripheral face 4a of the press ring 4 in the axial
direction X  inner peripher eblaof the regeiNer, ping pertion: ddi and g ontaron

28, 15, 025 pyrgorat B84 10 ShSROh e NG (BN PR ST B 10
05584 25 bl of comppsin th s el in . i el .
out er perilpher aX ihtc e stalad (Wikerstipit) oenditiong Further, abfadbshdrhvehnd &' wd
i nner peripheral face 4a of the press ri.ng 4, there is
. provided for fastening tﬁe press ring 24 with the receiver pipe portion 41 in
the axial direction X. Between the outer peripheral face 2a of the
inserﬁon pipe portion 2 and an inner peripheral face 24a of the press ring
24, there is disposed a retainer ring 6 made of synthetic resin such as
15  polyacetal or metal such as stainless steel. ‘This retainer ring 6 having a
substantia]ly C-shaped configuration, is capable of elastic deformation in
a diameter-reducing direction to bite into the outer peripheral face 2a of
the insertion pipe portion 2.
Further, in the inner peripheral face 24a of the press ring 24,
20 there is formed a tapered cam face 24b for elastically deforming the
retainer ring 6 in the diameter-reducing direction with a mutually
approaching movement between the press ring 24 and the receiver pipe
portion 41 in association with a fastening operation of the fastener means
5. Further, between the elastic seal 18 and the press ring 24 and the
25 retainer ring 6 which are opposed to the seal 3 in the axial direction X,
there is provided a sequentially operative mechanism S2 which is
operative to press the elastic seal 13 alone in the axial direction during a
former half of the fastening operation of the fastener means 5 and also to
allow the retainer ring 6 to be elastically deformed in the diameter-

30 reducing direction against the resilient force thereof during a latter half of



provi ded an attachnent positioning neans 11 which allows attachnment 5

~and detachnent of the pressure-receiving portions 9B of the internediate
pressing elenment 9 in the axial direction X and which also restricts
relative rotational displacenernyg anong the press ring 4, the
retainer ring 6 and the |nterrred5 ate pressing elenment 9 when the
intermediate prtﬁé%@&nﬁié%?@iauonofthegrétﬁﬁl&eﬁﬁ g PR d1RStIE8Ealt 1B hagper ed
outer peripheral face 6a o - retainer ring 6 and the tapered inner
peri pheral facebeéncomprhsseﬂ!mksapre@t&mmedcompressedcondiﬁum att achment
positioning neans 11 consists essentially of the gtscut faces 6F
(ext endi ng subst ant i athg 1eeeiyex PFPQAP?WQ%éldeﬂTaEer@BPﬁ(% t conneg§ing or ned

at the two peri heranlﬁgortl.?o’eras i n the er ed ou Iyl face
2 of the rota BRoviH st e i HREPEP o 1 BP0 RSN o plosality' O
15 the W0 RirqtiRertisit hblddosP et ti Soritectibn [ With! theChriRS il 207 A5 ng

el emrent 9 and of groove portions 4F fornmed at two peripheral portions in
the inner peri miarzﬂityfoipenﬁherﬁlnohnom&’mpom@oﬂsmﬁnsembgdﬂnenﬂ)hheﬂeefouter
peri pheral faces of the pressur receiving portions 9B _of the internediate
pressi ng el enert 5900 connectin, ng dd PW&@* ﬁi@goﬁhﬂtw of dhe Plpﬁg 4,

means 11 { unct i C'?qatoﬂqﬂe@gq%cme@%fb ot pplie B g SRk s o

face of the sp gﬁ&ﬁ,
However, once t s space reguﬁgtl ng %ﬁagmrrent f(t)pﬁ)a (eg%va%f‘%igﬁe apse%ﬁicﬁrough

its own bigkli nglvefaidain atoulareprjettioncél@ owkichecomest intd contactbwitheat
agai nst the receiving face 9c of the internedi ate pressjng el enent

9. leadingrendeof the faserted-iasextion pipepgriaon ﬂéntthgamaldumgn

engag| ng ti on 10a V\:hl ch. 0 £l astic. men t he
axial directi orFIEISHI %@&fﬁﬁtwmqm?@fp % gﬂ
portion in the:.‘ ?ﬁ)eporﬁsﬁ'ﬁhﬂ{é%lg firmddla %éb‘ir@fa%igrﬂo?ﬂoﬂﬂﬁ%ﬁ%t he
groove portion
canremovably retain the elastic seal 13 in the axial direction X. This seal
15 retaining portion 41b has a tapered cross section whose opening diameter

increases toward the axial end.

The press ring 24 integrally forms in the outer peripheral face
thereof a plurality of connecting projections 24A at a plurality of peripheral
portions (four portions in this embodiment) in an outer peripheral face

20  thereof. Each connecting projection 24A defines a bolt-insertion hole 28
| for connection with the first connecting flange 41A of the receiver pipe
portion 41. Further, a cam face 24b of this press ring 24 is constructed

such that when the receiver pipe portion 41 and the insertion pipe portion

2 tend to move in the withdrawing direction due to some external force (e.g.

25 a tensile force resulting from an earthquake, a differential settlement or
tl_le like), the cam face comes into abutment against an outer peripheral

face 6a of the retainer ring 6 which has already bitten to a certain extent

into the outer peripheral face 2a of the insertion pipe portion 2, so that the

face deforms the ring 6 in the diameter-reducing direction to cause the ring

30 6 to bite further into the outer peripheral face 2a of the insertion pipe



21 posi tioning nmeans 11 so as to prevent inadvertent w thdrawal of

1 he retainer ring 6 fitted between the space-regul ating el enent 10
and the i nner peripheral face of the press ring 4.
According to the above-described construction, when the bolts 5A 5 and

nuts 5B of the fastener neans 5 are fastened wth the insertion pipe
portion 2 bei ngpbﬂ-ﬁﬁrg_ed into the recei vt pipe portion 1 by a

pr edet er mi ned length, in the former half of this fastening
operation, the pressi fithef mtainés rifig 6 has an ihher disneteriwyich ieduiged, ¢ @ser
to the receiver pipe_portigon 1. will cone into abut nrent agal nst the

| eadi ng end f achorrradigy siedueed state.die. when apwsternal force is applied thexeto,het i ¢
resin and fixed tached.to the internedi ate pressin | ement 9,

and this noving ad’ra%]@ %Qerf ﬂl@antgggf S Rlp§B°W°J’ng°rri Me%stﬁe outer 5
pressing fgrce H&idbh&af 't | Jreis 'ﬁnﬁhg- t nt 9
and the intgerrreg% e pr)eﬁé'%! ﬁg ‘fal erre(r%t&ag&l%ilo the e st?f((:lggea %t%aﬁ%sré‘t% result,

the el astic seahavingsthel smheé dadlinativhms ¢hae of the tapéreld! oans fate 4B ahe
formed 15 bet ween_t he inner £eri pheral face la of the receiver pipe

portion 1 and tPress ring 24. o dneadditenpinethe irmerepexipheral fasei of gbis retaiqerpe
portion 2. . th I? t he fﬁﬁrmer hal f .of .the f.ast.enirég opeyation
descri bed above™Dg G, there are formed shamee retaining prejections, 6k capable of

predeterm ned c )t QN . [ | i n. t he
axial directi on@%@fﬁgﬁgﬁﬁgit%ltgecr“#;&rjipa?g%gfﬁﬁggsﬁgﬂeﬁ%%g@n@lgﬁd t he
press ring04 i spewtiont&i ned at the predet erm ned di stance by neans of

t he space-regul ating el enent 10 - _affixed to the internediate pressing
element 9. So that, t meang 5 consist$ of STwhapedibolts 5A inserted

H&er
o910l 1O | UG b ot oL ol T S b5 ok pommestng ez
e P2t 8 e ARNRE 08 RESHE LA St UREI A BBkl
its  own helekpBraafiied 9 @ppbeifion theRto if thE AR i DrORREENTUA G N N
15 the press ring 24 and nuts 5B therefor.
The sequentially operative means S2 includes an intermediate
pressing element 19 in the form of a circular ring made of metal such as
stainless steel or synthetic resin. The intermediate pressing element 19
has a first pressing face 19a for compressing the elastic seal 13 along the
20 axial direction X with a mutually approaching displacement between the
press ring 24 and the receiver pipe portion 41 and a second pressing face
19b capable of compressing the retainer ring 6 along the axial direction X
toward the cam face 24b of he press ring 24. The sequentially operative
means S2 further includes a space-regulating element 20 extending along
25 mutually radially opposing or substantially opposing portions of the
intermediate pressing element 19 and the press ring 24. This space-
regulating element 20 functions to maintain the opposing space along the
axial direction X between the cam face 24b of the press ring 24 and the
second pressing face 19b of the intermediate pressing element 19 within
30 such a range as not to elastically deform the retainer ring 6 in the



Wth subséquent fasteni.ng operation of the fastener nmeans, the buckling

deformation of the space-regulating element 10 will be further devel oped,
30 whereby the internedi ate pressing elenent 9 and the press ring 4
begin to 22 nove

cl oser to each other along the axial dirgegtion X In association with

this mitual |y SRR ERHY BiFBHon Whic #dl BhaldtBthed Widdr PHoAHiRRICY

in the diameter-reducing direction against Irts own elastic res nce.

to the cam f uncitaten uingil viken eldstict sqadr 131 reatless fies ippb@stetminse cBmpeésdelie 5
retainer ring 6 and the tapered inner peripheral face 4a of the press ring

4, t he copfiiory i Asspaiation cwithy the mmutysllys appiroachingi movestind! | %/ )
conpress the retainer ring 6 to.cause,its.retaipning._prqlections
t oml;i te into t RECEEER the press %2‘*%@3 Fecewes pipg ppﬁ@olil fn jhge

ortion 2. ; [STWeY TP\ - | _ 10,
Pn associ a5t I on e\}mastthc '?L%al 13 P’%g own Eigﬁeé%lglﬁggerggﬁgf nc%@%%%&%%’lﬂp&ﬁﬁ% €ed
into the gap bepaeenegulating element2@ts shédretl Hetwedrd €66 otferipidipheral face
pressure-recei ving portions 9B of the i nter nedi ate pressi ngm‘gl enment
9 and the cut fafdhe intergrediate pressingealement; 16 and the inner\periphesal agdp

por 1 ons. 95 of tBRETEH BPFCA 5 85 f odensefie BoA entaining stalon ke oyglow
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10 cam face 24b of the press ring 24 and the second pressing face 19b of the
mtermediate pressing element 19.

Further, in the outer peripheral face of the intermediate pressing
element 19 and at each of two portions thereof peripherally offset from
each other by 180 degrees, there is formed a brim portion 19A which comes

15 along the axial direction X into the gap between the inner peripheral face
24a of the press ring 24 and the outer peripheral face 6a of the retainer
ring 6. Each brim portion 19A defines a radially extending through hole
19¢ into which a headed shear pin made of an aluminum alloy and
constituting the space-reg\ﬂaﬁng element 20 is removably inserted from

20 the side of the inner peripheral face. Moreover, a leading end face 19d of
each brim portion 19A is adapted to come into abutment, along the axial
direction X, against a stopper face 24c formed at an inner portion of the

mner peripheral face 24a of the press ring 24.
In the tapered outer peripheral face 6a of the retainer ring 6 and
25 at portions thereof radially opposing respectively to the brim portions 19A,
there are formed flat faces 6¢ opposing substantially parallel to each other
with a space therebetween slightly larger than the thickness of a head
poru'én 20a of the shear pin 20, so that the flat faces function as
attachment positioning means for allowing engagement along the axial
30 direction X between the retainer ring 6 and the intermediate pressing



The amount of engagenent and mat chi ng engagenent shape 20 bet ween t he
engagi ng portion 10a of the space-regul ating elenment 10 and t he
engaged portion 4d of the press ring 4 may be nodified in any way as

| ong as such nodification still enables un-w thdrawabl e retention of the
space-regul ating el ement 10 within the fess ring 4 while allow ng
insertion and welelndVE) ofily WhenSHRER thefMedd ade M&riﬁaerﬂé)pied&aﬁn&eam 25
the press ring 4 along the aX|aI direction X F1r st
enbodi ment descphased relationshiphe relptive - MEgaﬂnknhgr Fuﬂbenleﬂ?nwnhﬂnuﬁﬂ
affixed to the |nterned|a%%h$ 55|ng elenent by neans of

adhesi ve agent BOvement WE@- feqm | the ﬁg}eeloﬁnﬁbﬁt Jmueg
T e TR G AR 2oL A 2

connect | N95appaibaedate ieding WAt M may be oMEURAIYTRALIR ibuahesent

i nvention. A space-regul ating el enent 12 enpl I ment
presents as a walbtment tlrmremﬁmth the ﬂatd‘ate‘slmlbﬂth@metdrba!ermlg 6 diwakd@lyn i n

Fig. 4(a), this elenent 12 h t epped cross section consisting of
a plurality (twengagedivith the |1mt10ns 19A<$rtb@anwmeﬁ1atep@9$m|elemant
portions 12a, 1&# of differing inner and outer dianeters integrally
i nterconnected W'th each other in the axial direction

Further, in the inner peripheral face 24a of the press ring 24 and

10 at portions thereof radially opposing to the brim portions 19A of the

intermediate pressing element 19, there are formed engaging grooves 21,

each of which includes a first engaging groove portion 21a into which the

leading end of the shear pin 20 inserted into .the through hole 19¢ of the

brim portion 19A is removably engageable and a second engaging groove

15 portion 21b into which prevents withdrawal movement of the leading end

of the shear pin 20 along the axial direction X through relative rotation

about the axis X with the leading end of the shear pin 20 being located at a
predetermined position inside the first engaging groove portion 21a.

In operation, when the bolts 5A and the nuts 5B of the fastener

20 means 5 are fastened with the insertion pipe portion 2 being inserted into

the receiver pipe portion 41 by a predetermined set length, the press ring

41 and the receiver pipe portion 41 are moved closer to each other in

association with this fastening operation. In the course of this, since the

shear pins 20 which are inserted from the side of the inner peripheral face

25 into the through holes 19c¢ of the opposed brim portions 19A of the press

ring 24 and whose leading ends are engaged within the second engaging

groove portions 21b of the engaging grooves 21 defined in the inner

peripheral face 24a of the press ring 24 are maintaining the opposing

distance between the cam face 24b of the press ring 24 and the second

30 pressing face 19b of the intermediate pressing element at the



10 X When the el astic seal 3 reaches the predeterm ned conpressed
condition by the fastening operation of the bolts 5A and nuts 5B of the
fastener nmeans 5, the reaction force fromthe elastic conpression of the
elastic seal 3 will break or shear the interconnecting portions between the
plurality of cylindrical portions 12a,242b. So that, as shown in Fig.

4(b), 15 th r‘éH@%&nﬂﬁ &d"Bitin ' ﬂ'awé- e ' lihaied cp s
t el escopi cal | yepm)ve I nto @’li"ﬁg?ﬁo owﬁlﬁ tndeirgr}xslpace 0 ?‘ﬁ?o bite into

| ar ge- di anet er thelduter periphpral tface 2424, théinbertion pipetpurtiofe?, ovhigddas the
acconpani ed by sheari t he space nai ntenance wl | be rel eased. In

succession, in m&?ilamlmqwﬂbe compaessedialong theaxial direction X via the
t bet h | i pdrigal Li 2a, 12h, t t al ' 6 20
Wt be compr edushPresIEfce 193 oLk inientedinfuraming loneat, 1 sodhat e t ne
e eSSEL bt . 3 ! A .
bor | pher a1 acsplptafeed cldit Beal #8 TP relialf, cbal'she £ bottell SR HAET

for the space- iegipheralfacedtaefthelrbedives pigegsbréion s, aridéhe outer Beﬁﬁhérdlf the
construction of this second enbodi nent is same as that of the 25 first

enbodi nent  des daeedy ofithesingextion pipe portien 8f or e, those sane
conponents are denoteg, with thee@lame ref erence _marksg or nunerals in Fig.

4 and these will not DbBeWeJdien fhey elastic se i fPa¢hes the predefqrynpgd

enbodi nent) 30 e . . .
Figs. 5-8 showcgm |rgsesegocr?rrllgc1:1t1?nrigthaeps|o%era‘§ttpdgs f2 c())rWla]lP Fusl'htf af?’%_kg gtgxlgtreacuon

10 force therefrom between the outer peripheral face of the intermediate
pressing element 19 and the inner peripheral face 24a of the press ring 24,

so that the shear pins release their space maintaining condition. Thus, in
association with a subsequent fastening operation of the fastener means 5,
the second pressing face 19b of the intermediate pressing element 19 and

15 the cam face 24b of the press ring 24 will be moved closer to each other, in
association with which the retainer ring 6 will elastically deformed in the
diameter-reducing direction to bite into the outer peripheral face 2a of the
insertion pipe portion 2.

20 (modification of the third embodiment)

TFig. 9 shows a modification of the engaging groove 21 of the pipe
connecting apparatus described above in the third embodiment. In this
modified construction, at the communicating portion between the first

25 engaging groove portion 21a and the second engaging groove portion 21b of
the engaging groove 21, a resistance providing means 22 is provided for
providing resistance against he movement of the leading end of the shear
pin 20 constituting the space-regulating element.

This resistance providing means 22 is formed of synthetic rubber

30 (e.g. styrene-butadiene rubber). In operation, when elastically deformed



pi pe system (e.g. for water pipe). In this apparatus, an insertion pipe
portion 2 made of synthetic resin is inserted into and connected with a
receiver pipe portion 41 made of cast iron. Over this insertion pipe 5
portion 2, there are fitted an elastic _seal 13 made of synthetic rubber
(e.q. styrene- but adi ene rubber)3@apable of sealing a gap forned

bet ween an ' rﬁesﬁﬁ iﬂﬂ&% éﬂ%ﬂé i o) orgion 41
and an outer by thlaperi p gr al g%:oelﬁggfeo? t he iér#ngietoﬁﬁ %%aer ﬂ(;ftzlabr@% and
a press ring 24resistance providiaf maanhs i220allewep phbsagef ofcthieleadinignend W theast i c

seal in a pipe axial direction 10 X into a sealed (water-tight)
condi tion. Furtghear pin20st sWherensawhen the resistance)providing means 28tismiatg t he

press ring 24 with the receiver pipe porti,on 41 i . t he axial _.
direction X Best“tké%%e‘fﬁ% %@%Fﬁn&"&?d’lﬂ&% stg%fﬁrwd magnitudes this; on
pi pe portign 2 gag, hb&h ' gajg%aéﬁ &4‘? . |

24, there 1s di'sposed a retgllpﬁ%frﬂﬂréiq%g ma?e 0 e%&ﬁ%ﬁgﬁ%@m‘#\mg}& s 15
pol yacetal or neigagingigtooes peition2kss steel. This retainer ring 6 having a
substantially Cshaped configuration, is capable of elastic deformation in

a di anet er-reduci ng dExeentifontherasistanceproviding sneans 2%deésotibed labbee,¢haa of
the insertion pigﬁof rtion 2. .. Fyrther, jnthei&Per

peri pheral facd® ORstHFtion of thig modifiod embodment 1ssamg as that of ther ed
cam face 24b fqhifd ' defe&H . r | ri 6 | he
di anet er - r educi ng d?@%gg‘iﬁy}\éhv?ﬁ S’% a nél}?u%%%g/nbefore. Zfb%érrg@(%ﬁi r%g%v%%gﬁt

between t1@ pr asmponegtdreaduhotdtbwithabie\sameaYefdrence mark®6¥ hiR¥ar4ls ih F%g
association with a_fastening operation of the fastener neans .

Further, betwedhand theseawill nothe-deseibederdin yepetitioni ng 24 and the 25
retainer ring 6 which are opposed to the seal 3 in the axial direction X
there is provided a sequentially operative nmechanism S2 which is

operative to pqﬁﬁﬁfqaﬁ%’hﬂgLI seal 13 alone in the axial direction during
a former- halt "o %?"eJygstening operation of the fastener neans 5 and
also to allow the retainer ring 6 to be elastically deformed in the
di aneter- 30 reduci ng direction against the resilient force thereof

during a l&tter hal f Bigs. 10 and 11 show a further space-regulating element relating
to the fourth embodiment of the present invention. This element
comprises a pin-like element 30 which extends integrally from the outer

\ |

peripheral face of the retainer member 16 with the element 30 engaged
with the engaging groove 21 of the press ring 24 through the through hole
20 . 19c of the brim portion 19A of the intermediate pressing element 19. .

Further, the retainer member 16 consists of split ring portions
16A which may be obtained e.g. by dividing the retainer ring 6 of the third
embodiment into two halves. '

And, the split ring portions 16A and the pin-like element 30 are

25  formed integral of e.g. synthetic resin.

In the third embodiment described hereinbefore, the retainer
member, under the zero-load condition, has a larger inner diameter than
the outer diameter of the insertion pipe portion 2 and this retainer member
bites into the outer periphery of the insertion pipe portion 2 only when the

30 member receives an external force overwhelming its elastic resilience. On



25 the fastening operation of the retainer ring after the elastic

seal 13 has been conpressed into a predeterm ned conpressed
condi tion. : The receiver pipe portion 41 integrally forns a
first connecting fl ange 41A provjded at one end the pipe portion 41

and defining a plurality 5 of bolt-3hsertion hol es 47 for the
connection wi t fthbhitheF haad! in@he4add of the pipe cohndclinis! ¥pPirabied hﬂﬂtgﬁgs
t her eof a secon

portions (four positions in this enbodi nent
connecting fla Bpaceragndating eleirend ralating i the folnthmngleodiment, wherit i on
41 to be fixedltégconnect ed by neans of bolts_and nuts w th another

fluid pipe devitBg cenRecling apraratys is over the suterperiphery of the nsertion a

| ui 10 : ; . ect.i 41C L eh I nt t act
wiha " REpeBith 2 0R Rt MG nE Darer K IR SR, bADRY: ho
axial diregliOfhghinst the irfiéi!gibipheddl RERNF B Bidsa!rifp D bl thd BRELIe
peri pheral face 4l1a of the receiver pipe portion 41, there 1's Torned
a seal retai ni relermpentsi 3thwill be fittedhwithin the emgagiegrgreovey 21 @ff #he piréss @hast i C

seal 13'in the axigl . .direction X. This seal 15 retaining portion 4lb has
a tapered cros@iseghtgnt%db@ spé Fingpextionst 164, 16A Wﬂihﬁcmgagam&%ﬁmbel t he
axi al end. Th ress ki 24 i nteqral ly for in the outer
peri pher al faces’p“m(”_>d apaﬁthfg?xgofacg (S'i%ﬁrgﬁli r&fllagd'n "%?Pr‘ﬁé’ M}S _ tlie%ﬂ§e§4A at
a plurality of yRgjebB5ES 36b thereof VAR AdtIi Ofﬂtﬂtﬂthﬁ%{tk* %@ﬁggarél%ﬁee of iﬂr%%

enbodi nment) in an outer peripheral face ereo N con

proj ect i al0 24A insdrtionspipe lpoirtion 125 er Aé¢cordiglys tB8 press ringf 24 ntf3Be Gehdily Wi t h
the first connecting flange 41A of the receiver pipe — 0tport ion 41.
Further, a camm%‘@@( ) the axiah diregtion X.r i ndhen, withcapplicationeof an externalich

2 tend to move PRBLHEP: e HPEREORS Jf AdJ6A BILbHE RIS b 6Ad:
(9. 25 2 lofhl bofwelrfl Whe'shi'K! 50 bt BBy RAIE Bide LG the ofiedd! SEEHEAM] 2!
face of the insertion pipe portion 2. .

15 Except for the constructions of the pin-like element 30 as the the
space-regulating element and the retainer member 16 described above, the
rest of the construction of this fourth embodiment is same as that of the
third embodiment described hereinbefore.  Therefore, those same

components are denoted with the same reference marks or numerals in

)

20 Figs. 10 and 11 and these will not be described here in repetition. -

(other embodiments)

In the third embodiment described hereinbefore, the shear pins 20

25 constituting the space-regulating element are provided at the two

mutually radially opposing or substantially opposing portions of the

intermediate pressing element 19 and the inner peripheral face of the

press ring 24. Instead, the shear pins 20 may be provided at four
positions.

30 In short, what is essential is that through utilization of the



the like), the camface cones into abutnent against an outer peripheral
face 6a of the retainer ring 6 which has already bitten to a certain extent
into the outer peripheral face 2a of the insertion pipe portion 2, so that
t he face deforns the ring 6 in the dianmeter-reducing direction to
cause the ring 30 6 to bite further 3#nto the outer peri pheral face 2a of

the insertion pslaring of the space-re igoélerhent 20, the elastic seal 13 aloB€ be
The retainer ring 6 has an inner dianmeter which i's | arger, in a

n(r)]n raﬂl ally re@msd ma!:he &mmhaﬂmfthMg)nperatmnaq:ﬁathh eefhstéxmreh to,

2, F
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this retaifper face ofﬁéﬁﬁeﬁhoﬁbﬁf@pmnf@weﬁs&iwdﬁme&ﬁiﬁh&ms@&m
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proj ections 6b capabl e of radially biting into the outer peri pﬁeral
face 2a of the opesationoafter (thelelasticoseal di8 21as reached the predBberniimetiener
means 5 consists of T@ pbolts, 5A insert t hrqugh the

bol t-i nserti on $PHHEES 6‘8? 0. i As Heng as;¢ Hﬁ@@ﬁnﬁgﬂ |1§n§a§1sﬁed, theq1A

o 15 S pae: B SR he YT WS BRI BR o o
;gquenz |th F;eiz%iﬁ%mﬂé%ﬁﬁg%%%@ ]rrneﬂlle Emesent mwﬁg?%sm ng
el ement 180in the forIn the third embodiment desteibed dereinbefors; thb retainer ring
Stainless St el g N provided as a C-shaped retasner ring which can be ciastically deformed
and reduced in its diameter along the axial direction X. Further, in the
fourth embodiment, the retainer ring 6 consists of two split ring portions
16A. Still further, this retainer ring 6 may consist of more than three

15 split ring or arc portions.

In the modified construction of the third embodiment described
above, at the communicating portion between the first engaging groove.
portion 21a and the second engaging groove portion 21b of the engaging
groove 21, the resistance providing means 22 for providing resistance

20 against the movement of the leading end of the shear pin 20 as the space-
regulating element 20 is provided in the form of a block member formed of
synthetic rubber. Alternatively, this resistance providing means 22 may
be formed of any other elastic material or member such as a plate spring or
the like.

25 Further, the movement of the leading end of the shear pin 20
engaged into the second engaging groove portion 21a toward the first
engaging groove portion 21a may be checked by means of a pin or the like
which is removably disposed.

In the respective first through fourth embodiments described

30 above, the opposing distance in the axial direction X between the



has a first pressing face 19a for conpreésing the elastic seal 13 along the
20 axial direction X wwth a nutual ly approachi ng di spl acenent between

t he press ring 24 and the receiver pipe portion 41 and a second
pressing face 19b capabl e of conpressing the retainer ring 6 al ong
the axial direction X toward thé3cam face 24b of he press ring 24.
The sequenti al |ihtétﬁ§é(ﬁ5te‘/1ﬁ‘essin§elexﬁ&%§,l§2aﬂ&‘fﬂéﬁésbgﬂ 1231 i8 maintained
space-regul ating el ement 20 extendi ng al ong 25 nmut u y raé?%llnl y

opposi ng or subattsuchi adisfanenmtito gapse theodianedter beduction of the retdiBel Fng
pressing elenment 19 and the press ring 24. This space- regul ating

el ement 20 fundd:i gkﬁ‘qags the APROSNE Histangeomiay bespapyainedty such a degree taxi al

R L e e A
such a range asingte WidRiA WHER! s HRLAIGE HAR 6°4A 1Rk B0y el Hiter

27 di aneter-reducing direction rrng 1s marn
non- bi ti ng peripheiral facei B4 iof thdunselrtior pipegotiod 2. r eaches the
pr edet er mi ned conpressed condition in association with the nutually

appr oachi ng novenent In the respeetive firsh dhroughs fourth embodinerte desceibedr
Dt bdetor mi nod ClifPos b Fientn G e ghats Toeilat demegt ) fnelersarita: 20
51, oL e iy SISl 5 gt g, HBALYGIRALALY,
24 so as 10 relpedeterininabasmpradsed ebnditions tilsds reslizddtbuUEW collapse by e
mut ual | y approachi ng novenent in the axial direction X between the 10
cam face 24b ofbucklingrdefermation pn shearingoftbeelempntd0i ndnbtead, itols alsot he
conceivable to adapt this space-regulating element 10 so that the element
may automatically return to the space-regulating condition from the space
regulation released condition in response to release of the compressive
15 force applied to the elastic seal 3. Specifically, this may be realized by
forming the space-regulating element of material having a large elastic
resilience or forming the element in a shape providing a large elastic
resiliénce, for instance.
In the respective first through fourth embodiments described
20 above, the fastener means 5 consists of the bolt 5A and the nut 5B.
However, the specific construction of this fastener means is not
particularly limited in this invention as long as it can effectively fasten the
press ring 4, 24 and the receiver pipe portion 1 together in the axial
direction X. For instance, the fastener means may comprise a cam
25 fastening type construction or the like.
In the respective embodiments described above, in the former half
of the fastening operation of the fastener means 5, the elastic seal 8, 13
alone is compressed; and with a continued, ie. subsequent fastening
operation of the same after the elastic seal 3, 13 has reached the
30 predetermined compressed condition, the retainer ring 6 is allowed to



i nternedi ate pressing el enent 109. Further, in the outer
peripheral face of the internedi ate pressing el enent 19" and at each
of two portions thereof peripherally offset from each other by 180
degrees, there is forned a brimportion 19A which conmes 15 al ong the
axial direction X into the gap between34he i nner peripheral face 24a

of the press ridufordedndnt hheouiiimdter i plednding! adivedtivpn0! t IHowevel, Nahe
ring 6. Each brimportion  19A defines a radially extending thrOlé?F'l hol e
19¢ i nto whi ch Rrefeteymined mpmsmwefoacedromnth@l elasticiseal|d, 33 fondeformin
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i nner perIﬁ)heraionﬁﬂéﬁoﬂéﬁthﬁfabtéﬁmgOﬁérahbﬁwfﬂﬂefastenermeans5 I'n the
tapered outer peri pheral face 6a of the retainer ring 6 and 25 at

portions t]tlereozI r adi M SWLWaMtdOBdﬂIQITT}qﬁoﬂltel space.:;QA
ara 0.eac
biher e TOr ﬁﬂ%%@%@%@ é@ﬁ?&e@ﬁ%m“ {EiFongh gl Semapolianse: dr thess
RAh ces
19 Lngt ihgﬁdas bu Ft ang%? pOSi %%lﬁ%t%;m%ﬁ?or aE&\ﬁOhg’%%‘%%g%g&g

al ong the axialfrgi the dlasﬁ@tsean ottt BEGRedhOA] tahpbredly! | Nanfelﬁndrhfabqs
internmediate p

ressin
el ement 1% onl yeswmnﬁ%hlaébet ﬂmﬁé&que@ﬁet@nmdpﬁramoprddhe&sﬁenedmeans
phase rel ations tive each ot her, Further, any t
novenent of th rﬁf thf‘%ﬂ’%"@d' gonditien be c 1?&2@&9011%13’
mamtammg the sealed (water-tight) engagement between the receiver

pipe portion 1 and the insertion pipe portion 2 while maximally
maintaining the initially set insertion length relative to each other.

15 In the respective emboaiments described above, the compression
of the elastic seal via the press ring is provided by means of the fastener
means which will remain there after completion of the connecting
operation between the receiver pipe portion 1, 41 and the insertion pipe
portion 2. However, in principle, this compression may be provided by

20 means of any other type of fastener means such as a clamp which is to be
used only temporarily at the time of the connecting operation or by any
other method such as dnvmg the press ring by ap_plying an axial impact
thereto. In the course of this, the resilient force of the compressed elastic
seal which tends to expand toward the press ring will be transmitted via

25 the intermediate pressing element to the retainer member. Then, this
retainer member which is pushed back along the axial direction in this
manner will be pressed against and caused to bite into the outer peripheral
face 2a of the insertion pipe portion 2 by means of the cam mechanism
provided between the press ring and the retainer member. As a result,

30 any movement of the insertion pipe portion 2 relative to the receiver pipe



. peripheral face into the through holes 19c of the brim portions 19A of the
5. internmedi ate pressing elenent 19 may be effectively checked through
abut ment thereof with the flat faces 6¢c of the retainer ring 6 inwardly
engaged with the brimportions 19A of the internedi ate pressing el enent

19. Further, in the inggr peripheral face 24a of the press
ring 24 and 10 portied 1p41 willhe precasted. r aBusthey, theesiliest Forct BE MRS listic
portions 19A of the i nternedi ate pressing elenent 19, there are

formed engagi ngegkwrging tlxd retainer merghehbadk along thé axial dawction willtterdgagi ng
groove portion 2la into ich th | eadi.ng end of, the shear pin 20
inserted into Fﬁtﬂﬁﬁr%g%%r fg&thP’{eﬁ% rng dud ﬁﬂ'%ﬁ M@W%ogmei@m
renovabl y enga l.e-and o] ' \ j lbh.into
whi ch prevents W t hdr awal Hﬁ%@%ﬁ%%%ﬁ%ﬂ%ﬁ thé 8 g&“ﬁﬁﬂ“&ear
pin 20 al ¢ng t haved small inelihation, a 16dkedotondelici due todtatic Tction will BROUt

the axis X wwth the | eading end of the shear pin 20 being | ocated at a
predet er m ned geveloped betweere the eetainart memjeyi ayl ¢he presspringj so that the

In operation, when the bolts 5A and t uts 5B of ih fastener 20 neans
5 are fast ened PRFSSHARE £0q may he;temngrayly, 1y ‘%éshmlerted into

th i i ; ! : L oy _
41 and the reter ver g BrésentinfedtiGt B B dshafi if dthe beiRlioaRs ' "0
association w wmdﬁtﬁebaﬁﬁﬁ@mﬁlmlﬁﬁ%%eséeﬂﬁabmm&gth%f e the

shear pins-20 which are inserted fromthe side of the inner peri pheral face
25 i ntl® t he présent gmbadisents aref thebefory o bedcinsideredrin allsrdspactaf§ ag he
press ri 24 .and &/nose | eadi ng _ends are engaged within the second

i

engagi ng e ged mob xestyichives thenscopp gf dhe anventioncbeing indidated! i n
the i i  f 243, of 4h i, 4

the opposing  Pv ¥ pBOSidha Bl Siingt hat MeoiRentifd decRblignoatd by ",
and the secondckfnges WhithSdoite Waftin YRR Mbarkifg drfd RIBRIMA fiPAIRRS 48 ued emEnt

at the _
claims are therefore intended to be embraced therein.
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29 - predeterm ned distance, the retainer ring 6 is maintained not to

bi.te into the outer peripheral face 2a of the insertion pipe portion
2, whereas the el astic seal 13 alone will be conpressed along the
axial direction X via the first pressing face 19a of the

I nternedi ate pressing element 19, so that this 5 conpressed el astic
seal 13 may rel Witdtys elaihed i gap bet w8&n the i nner peri pheral face
41a of the receiver pipe portion 41 and the outer peripheral - face 2a
of the insertion pipe portion 2. Then, mhen the elastic
seal 13 reaches t he pegdetern1ne féﬂi ressed cond| n, t he shear
pins 20 will bel'shear Wppx orcoppeckng, Tt he

out er peri pher ahadig é’%?fe* t | n},? nd
the inner peri phaer age%da)lce 2? ﬂgfa&aeﬁgls zrnlln bﬁﬁﬁfﬁ s%goxﬁi gﬁh 3
shear pi ns5r el emserte@dnto thednst pmermamben@heepgaiatas corhpiizing: N

associ ation with a subsequent fastenl ng.operation of the fastener neans 5,

the second pressing f éeal: tebe risposedi within pegag ﬁym(bbetWeetﬂannd 15

e e e
deformed in the, Oeecoxﬂdiiﬁ?é ﬁfen&l%il”ﬂh Bl 3651 Bétnz ot ;grssgeazigl S G €

peri pheral face 2a néer lon pipe p

(modi fication Obrédtmdilbngltbéfbmlofﬂi%ﬁrs Tplpe memberforsea]m'_g'ﬂhe ghpshows a
nodi fication of the engaging groove 21 of the pip connecti ng
appar at usl@escri bed ammgMIr eeaebmdmpnunember,hhepress ring beidigf i ed

BN WX T N AT O MR S
axial du'ectlon,
a retainer member placed around the outer peripheral face of the
second pipe member, the retainer member having a locked condition in
15 which the retainer member is pressed against the outer peripheral face of
the second pipe member and a released condition in which the retainer
member is radially expanded to be released from the locked condition, the
retainer member being switched over from the released condition to the
locked condition in association with a movement thereof in the axial
20 direction relative to the press ring; and
a sequentially operative mechanism interposed between the press |
ring and the elastic seal for transmitting said axial movement of the press
ring to the elastic seal as the compressive force thereto, the sequentially
operative mechanism being operative to press the elastic seal alone in the
25 axial direction while maintaining the retainer member at the released
condition in a first state where the compressive force is below a
predetermined value, the sequentially operative mechanism being
operative to allow the retainer member to be switched over to the locked
condition in association with the movement thereof relative to the press

30 ring in a second state where the compressive force is above the

A



the:engaging groove 21, a resistance providing neans 22 is provided for
provi di ng resi stance agai nst he nmovenent of the | eading end of the shear

pin 20.constituting the space-regul ating el ement. Thi s

resi stance providing neans 22 is fornmed of synthetic rubber 30 (e.g.

st yrene- but adi ene rubber). In operatiof, when elastically deforned _

30 by t lpeedetenaing valuee from the | eadi ng end of the shear pin 20,

t he resi stance providi ng neans 22 all ows passage of the |eading end
of the shear pin 20. Wereas, when the resistance providi ng neans 22

I S not ubj ect to a pressing.force exceedi ng a, predeterm ned
magni t ude, thi ? 5 fg?&?é’ﬁ?@%@ ding, fo éad’Y%@eEh grsegnentiplyr pin

20 toward t he 'éféﬁ aniSh ' L . .

Except for thefOPeS| s‘{ea%lg(e:h provi %dg&ﬁ%fgﬁ%‘f%gﬂ%éﬁée?ﬁ%%%ﬂ; §b%%11en{; hgwnga _
rest of tie cofade usicome iitotdonsactodifh ¢He alhistst 8BB4l and é%ﬁﬁc@fe%ﬂéﬁn@f the
third enbodi nent described herei nbefor_e. Therefore, those sane 10
conponent s ar e elkmenteforwnaintaining smeaxial epposing rpate betwenmtheappessneifg g.

9 and these will .nat he descyibed here in repetiftjon. (fourth
embodi ment)  f8d the mterme({lﬁeggrewgi ement hW&L-HJ famenge allowing the
space-requl ati g, ' . our & hy,enmbodi nent ;of. the
present invent ?glﬁsg%hg(tgdﬁ‘gtr?{f "the retainer Qnélﬁﬁelf, Hh4 e space-Tegulating
element releases the space maintenance in said second state and allows

10 the retainer member to be switched over to the locked condition in
association with the axial movement of the retainer member relative to the

press ring.

3. The apparatus according to claim 2, wherein the space-regulating
15 element is provided as an element which can be buckled between the press
ring and the intermediate pressing element in response to the gompreésive

force exceeding the predetermined value.

4, 'The apparatus according to claim 3, wherein the space-regulating
20 element comprises an element which is attached to the intermediate
pressing element so as to extend axially from this intermediate pressing

element toward the press ring.

5. The apparatus according to claim 4, wherein the space-regulating
25 element is an element which is formed of synthetic resin and which is
affixed to the intermediate pressing element.

6. The apparatus according to claim 5, wherein the space-regulating
element includes an engaging portion for coming into elastic axial
30 engagement with an engaged portion in the inner peripheral face of the

* c L M H] *



conprises a pin-like elenment 30 which extends integrally fromthe outer
peripheral face of the retainer nenber 16 with the el enent 30 engaged

wi th the engagi ng groove 21 of the press ring 24 through the through hole
20 19c of the brimportion 19A of the internediate pressing el ement 19.
Further, the retainer nmenber 16 consi s?g of split ring portions 16A
whi ch may be obprdsseihgs®as ity cHéck diwithdrasval @hévereént’ ¢fthie GeffinbP ehenitherd
enbodi nent into two hal ves. And, the split ring portions 16A.

and the pin-1i kinternosedbebueen thexgpace-regnlatingieleragntind theinper pemipheralc

resin. ' In the.third enbodi nent described hereinbefore, the
retai ner face of the PYRS§EME he zero-1oad condition, has a larger inner
di anet er than the outer dianeter of the insertion pipe portion 2 and
this retai ner nmenber bites into the outer periphery of the insertion

pi pe portién 2 gnly wihe dgpfarafus accoRIibg to a2 aphaeirttiespirb-rboilating

overwhelmng its elastic resilience. On

31 t he oelementnothprisestarn elementowhidhecagn pe sheared betweantle aress
using this . fuht er, ace.requl at.ing, el enent relating to the fourth
enbodi ment, wheHREan et‘ﬂégﬂﬁ%ﬁ%t@t TRSSIRG dniresponse 49 L eomprassiygt er

peri phery of t LOSELL | .on 2, the respective split ring
2@&&%&1{& & the g)srg%etgttﬂﬂme[&%%ug

portions 16A, e-pre Ast the inner peripheral face
of the press ring 24 and the pin-like el ements 30 will be fitted

wi thin the engagi ng grooves 21 of the press ring 24. Wth this, the -
split rindOport8ons 1@he apparatus adserding o elairad’, twhdrein the space{regddtiagar t
fromeach other jin the, rcﬁj'q%l direction sq that, the retainer

proj ections 1ehelement RoPal; ©of amayar ey pRortigns r formedc endr ¢ he
connected integrally with each other and having different diameters so as

to form a stepped cross section in the initial integrally connected state, the
connecting portion between the cylindrical portions being sheared in

15 response to the compressive force exceeding the predetermined value so as
to allow the two elements overlapped with each other in the radial
direction.

9. The apparatus according to claim 7, wherein the space-regulating
20 element includes a projecting portion which projects from the intermediate
pressing element in the radial direction, the projecting portion supporting
the press ring in the first state, the projecting portion being sheared by the
press ring in response to the compressive force exceeding the
predetermined value.
25
10. The apparatus according to claim 9, wherein the press ring
includes, in its inner peripheral face, an engaging groove consisting
essentially of a first engaging groove into and from which the projecting
portion is engageable and disengageable in the axial direcﬁon and a second
30 engaging groove for preventing withdrawal of the projecting portion,

* [ L M S *



10._ " insertion pi pe portion 2. Accordingly, the press ring 24 may be

readily noved in the axial direction X. Then, with application of an
ext er nal force thereto, the split ring portions 16A, 16A will be
noved cl oser to each other towards the axis X, so that they wl]l
bite into the outer peripheral 3%ce of the insertion pipe portion 2.
15 throegh fobitivd)@oReidnt inCfhieOBRiadf ditdifioRi Affel KRSBHEFERE 3 as

t he the space-regul ating el ement and the retai ner nmenber 16

descri bed aboveprojécéing portion matottheffirstiengaging goaiveon of this fourth

enbodi nent is same as that of the third enbodi nent descri bed

her ei nbef ore. Therefore, those sane conponents are denoted with

the same refer e m agémraﬂkﬁr ' OJaiem Hi t hese
wi |l not be degig'g'i bed eﬁragjrpl n repetl %&dmﬁb%hﬁéﬁﬁgﬁggééﬁgﬁi;%e
In the thisd eriaelidesal redixtandeiRvilihe nidiisTor préiding \RaistdhdSagfindOthe
constituting the space-regul ating elenent are provided at the two

mut ual |y radi almgvementiofgthe profectingt peition afptse rapapewegulatingf eldnsent
i ntermedi ate pressin | ement 19, and the inner peripheral face of the
press ring 24. b%ﬁ@‘g&ﬁe engaginggroeve gngthe second fREISNLETOPVe

positions. 30 _ In short, what is essential is that through
“utilization of the , 32
12. The apparatus according to claim 9, wherein the space-regulating

10 element comprises a headed shear pin removably inserted into a radially
extending through hole defined in the intermediate pressing element from
the side of the outer peripheral face, with withdrawal of the shear pin from
the through hole being prevented through abutment between the retainer
member adjacent the intermediate pressing element and the head of the

15 shear pin.

13. The apparatus according to claim 9, wherein the projecting
portion comprises a pin-like element extending integrally and radially
from the outer peripheral face of the retainer member, the pin-like element

20 being axially engageable with the press ring beyond the radially extending
through hole defined in the intermediate pressing element.

14. The apparatus according to claim 13, wherein the retainer

member comprises a pair of arcuate members which are joined together to
25 present an annular conﬂguration, the pin-like element extending

integrally from an outer peripheral face of each said arcuate member.

15. The apparatus according to claim 1, wherein between the retainer
member and the press ring, there is interposed a cam mechanism for

30 rendering the retainer member into the locked condition in response to the

-
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shearing of the space-regulating elenent 20, the elastic seal 13 al one be
conpressed in the forner half of the fastening operation of the fastener
means 5 and al so the elastic seal 13 be capable of deform ng the retainer
ring 6 into the diameter-reducing direction to bite into the outer

peri pheral 5 face of the insertion fPpe portion 2 in association with a
further fastenipdative axial 8RReiicn®betbédl tHe Yetaingds Mdmb&aind thejiess faghed

t he predeterm ned conpressed condition. As long as this requl renent
is satisfied, the nunber of the space-regulating elenments 20 to be

di stributed along the peripheral direction is not particularly
limited in the pPesentlhengparabis ageyrding to daim 1, whezein betwepn: the preasnt

descri bed herei f t r i.n i . ., 6 is;prpvided as a
C-shaped ret ai n@?grﬁ%mﬁlﬁgﬁ @éﬁ nagxﬁgfe%g%egeaﬁ IntaERosP abtener means farqyced
inits di ageterfateiifig theppedsFing'id theldladticseatur ther, in the fourth
enbodi nent, the retainer ring 6 consists of two split ring portions

16A. Still further, this retainer ring 6 nay consist of nore than three 15
split ring or arc portjons. . In_the nodified construction of
the third enbod!frent h&@cuapswtus accordipgyto chaim hb wheneini &he i fixst ppipei on

engagi ng. ar ooviSBEFoMaSas i B ondt fREFor' 88 gl spae “Gpable of
resi stance prov&&bﬁﬁnaﬁﬁﬁﬁgéﬁéél tiPsyi di ng resistance 20 agai nst the
novenent of the |eading end of ?ﬁe shear pin 20 as the space-

regul ati n@0el enent 20 is provided in the formof a bl ock nenber forned of
synthetic rubber., Alternatively, this_resistance providing neans 22 nmay

be formed of andB.ot he'he appara nding to claimile wheein the retaihet memberng or
the like. 25 . Fuct her., the. t the | eadi d.of th
Shear pin 20  ComPrissasEkine Hhe HAVHE S (TsRaps conliEnBRo BePRdn then

t d the fi 1 i ' i

of " pin or t nepal divectBROBMN deREARKE, B' 4 Banfelde ARy GIREERA, e S

the respective fdtsinler riigHaVinkuH ithe dianict®Nwhideidarf8durifbr a zalPlad t he
opposi ng distance in the axial direction X between the
15 condition than the outer diameter of the insertion pipe portion.

* [ L L] S *



33° I nternmedi ate pressing elenment 9, 19 and the press ring 4, 24 ig- i
mai nt ai ned at suth a distance not to cause the dianeter reduction’of ==
“the retainer ring 6. Instead, the opposing distance may be ’
mai vit ai ned to such a degree to allow a lIimted anmount of
di‘amet er -reduci ng deformation of the retainer 5 ring 6 within which the
retainer ring 6 will not bite into the ou#dar peri pheral face 2a of

the insertion pipe portion 2. t spective first

t hrough fourth enbodi ments des%??%eC&ONNECTIN%H%“\L}&‘HTw%r der to allow the
space-regul at i ABSTRACTIOFTHE DECEOSURE space mai ntai ni ng
condition when the elastic seal 3, 13 has reached the 10 pr edet er m ned

conpressed condition, this is realized through coll apse by buckl i ng
def ormati on or shearinpg of the elenent 10. Ipstead, jt is_ alsq .
concei vabl'e to adapt 4rhipe sgnBecting apparafysdpe cennecting g fivshpippevithedent

egutati on +or sesbmd VU ibSaef R i 288, Find Pkl i RusdiRy COTREC T
force applg ed hﬁg&mglﬁad&s%leléﬁcmidoi B@'diébosé@iﬁtﬁﬁ)Yabgaeﬁ TBihegd DY

form ng the spaceé-regul ating element of material "having a |ar elastic

resilience or betweengan livnel pesipherah facesifdhe fixsbpipdi axgl an lomtgepetiphérat
resilience, for instance. In the respective first through

fourth enbodi miafesolithe seepnd pive, thenelpstictseal theing cempressed M egngrials of
the bolt 5A ang.th 5B A .t i f tructi f
thi s fastener fEHGoR Slgpg the exis of B3 RETInis B SRBRE e SR A PG MEon as
| . : , &

ong as it cangeidiesh! 4l !get ateﬁii?etnh"?ﬁ press ﬁlﬂé%ﬁ' Bvable 26h QQQ @(}?x

receiver pipe portion 1 to € axl a I rection
i nstance,10t he pegipherdl faeaof thaxseemd)pimim thenixial direction, and a retainer

member fitted on the second pipe, the retainer member having a locked

condition in which the retainer member is pressed against the second pipe
and a released condition in which the retainer member is radially
expanded to be released from the locked condition, the retainer member
15 being switched over from the released condition to the locked condition in
association with a movement thereof relative to the press ring. A
sequentially operative mechanism is operative to press the elastic seal
alone in the axial direction while the retainer member is at the released
condition in a first state where the compressive foi'ce is low, the"
20 sequentially operative mechanism being operative to allow the retainer
member to be switched over to the locked condition in a second state where

the compressive force is high.

Figure 2



25  fastening type construction or the Iike. . In the

respective enbodi ments described above, in the forner half of the «
fasteni ng operation of the fastener nmeans 5, the elastic seal 3, 13
al one irs conpressed; and with a continued, i.e. subsequent fastening

operation of the sane after the elastic seal 3, 13 has reached the 30
predeterm ned conpressed condition, the retainer ring 6 is allowed to

34 defornmed in the dianeter ngducing direction. However, the-
predet erm ned conpressive force fromthe elastic seal 3, 13 for deformng
the retainer ring 6 in the diameter rgdfighng direction may be equal to or

| ess in magni tude than the final conpressive force obtained upon 5

conpl etion of the fastening operation of the fastener neans 5.

Mor eover, when the space regul ating pgttiQn of the space-
regul ating el ement 10, 20 isqgele t hf ou n S ow] collapse due to
buckl ing deformati on or shearing he predetery - conpressive force
fromthe elastic seal 3 may be ced tgnporar . NapgAy, what is 10
essential is that the subseqien } i of the fastener neans
after the rel ease of the gp reg - tijan capabl e of
effectively maj# ai the sealed (waterjt )| _enPagenent between
t he receiver p ols b and the ins t'r Afiipe portion 2 while
maxi mal |y naint“‘ﬁi t he' (Nt el _AMserAlqdn length relative to
each other. 15 §; thek?Espec s mbodi tjs descri bed above,
t he conpression5 =4 |t h\¢e tic ; | Wa the gfeds #™ng is provided
by neans of the steagg ( i a T ' eqaiﬁ t e after
conpl eti on of tg congEgt ijng- N
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oper ati'on between the receiver pipe portion 1, 41 and the insertion pipe
portion 2. However, in principle, this conpression nay be provided by 20 <
means of any other type of fastener nmeans such as a clanp which is to be
used only temporarily at the time of the connecting operation or by any

ot her nmethod such as driving the press ring by applying an axial inpact
thereto. In the course of this, the resilient force of the conpressed

el astic seal which tends to exparﬂi’gcovvard the press ring will be
transmtted via 25 t he internedWﬁgﬁggrQa;ing el ement to the retainer
menber. Then, this retai ner ich is pushed back al ong the
axial direction in this ' manner will be pressed against and caused to
bite into the outer peripheraEﬂ face 2a of the insertion pjipg portion
2 by neans of theg camAérec 379 3 pr oy yed %gtwee t he prelng and
t he retainer nenber Restd tY 30 an ;-va nt of the ins:iﬂ'u. pi pe
portion 2 relative to t\e -o-'v r pl:e

35 portion 1, ’)ai"", ted. NEIrgher, the resilig orce of
the el astic ol d he &k'\\ e au._u-w:na:-v:unnnﬁ“i: wki al
direction will te"ﬁz o en|'zwwvvzﬁaz @mgzgzzmazaazzam&azzf“g due to
the function of t; {dam me¢hani sm Hence, especially if t HgfEam
faces of the camffmechani sm ave a smjpl incligation, iJs
condi tion due to{ fic friction Wil be developed beﬂ er|tlpe
retai ner nmenber agd £he press ring| so that the press rindltlpo may
be tenporarily fiXel in a reliabl e fashion. The prvsant
i nvention may be gnbodied i.n-otherf specific forns wi t hout fdlgparti ng
fromthe spiri& gr essential charfcteristics thereof. The
4a /6b | 2a
w N NN~ NN N \
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10 present enbodlnents are therefore to be considered in all respects as
illustrative and not restrictive, the scope of the invention being - ‘

i ndi cat ed by the appended clains rather than the foregoing
description and all changes which come within the nmeaning and range
of equival ency of the. clains are therefore intended to be enbraced
therein. 15 What is clainmed is: 36 1

A pi pe connecting apparatus for connecting a first pipe nmenber

havi ng an inner peripheral face and an3dﬁ s with a second pipe member 5
inserted into the first pipe nmenber, pa atus conpri si ng:

an el astic seal to be disposed mﬁthln aeggg ?%rned bet ween an I nner
peri pheral face of the flrst pi pe nenber and an outer peripheral face

of the second pi pe nenber, el astic seal being co -ressed in an axi al
direction along the axis ?g )Jdst pip menber forf 3 t he gap; 10
a press ring fitted on t e S plpe menber, the prie aAbelng

novabl e on the outer p pRer: 4hce Afdthe seco piipe Wgnber in the
axi al direction; 4 6F {55 r | ner er 'Rl g around the outer
peri pheral face of tNe ;, d pe nerder, tRG\rwt®i ner nmgnber
havi ng a | ocked condi¥A N gh t he/retaine R~LS [fr essed
agai nst the outer i ! secord r and a
rel eased condit}on LN Ywhi ai ner
2 4 6 GC
a b 2
&b 9b b (9B)
Sc10 9
[}
4 6F\_

6 .
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B e e

member is radially expanded to be released fromthe | ocked condi'tion, the
retai ner nenber being switched over fromthe released condition to the ~
| ocked condition in association with a novenent thereof in the axial 20

direction relative to the press ring; and a sequentially
operative nmechani sminterposed between t-he press ring and the
elastic seal for transmtting said axial,govenent of the press ring

to the elastic seal as the conpressive f?rigs nireto t he sequentlally
operative nechani sm bei ng operative to pfte t el astic seal alone in the
25 axial direction while maintaining the retainer menber at the released
condition in a first state where the ' s force i.s bel ow a

predet ermi ned val ue, the sequéjitd-<a $ 3 dm bei ng

operative to allow the ret aiﬁr k Yed over to the |ocked
condition in association wt he~§ ‘ to the press 30
ring in a second state where t ¢ GCONRKESSI 4 ' bove the 37

ing to claim1,
7 an
into contact with
mai nt ai ni ng an
i nt ernedi ate

pr edet er mi ned val ue.

wherein the sequenti al

I nternmedi ate pressing el n
the elastic seal and a s
axi al opposi nhg spac et n
pressi ng el enent mnﬁagx

t he retainer nenber




el enent rel eases the space mai ntenance in said second state and all ows. 10
the retai ner nenber to be swtched over to the | ocked condition in
association with the axi al novenment of the retainer nenber relative to the

press ring. 3. The apparatus according to claim 2, wherein the
space-regul ati ng 15 el enent is proviéj as an el enment which can be
buckl ed between the press ring a the i nternedi ate pressing el enent
in response to the conpressive a'fc ce, exceedi ng the predeterm ned
val ue. 4, The appar at usF g) 'E ng to claim3, wherein the
space-regul ati ng 20 el ement conprises an elenment which is attached to
the internedi ate pressin | ement so as to extend axially fromthis
i nternedi ate pressi, &g e%nt t oward e 2r Ss ring. 5.
The apparatus accor@ing2go cl20iP4, wig ei agaceMegul at i{ns B
el ement is an el ement whi\ch ormed ¢f s hetic redin and his
affixed to the internedis ' ene 76. {helappar at us

i i . _______‘zgﬁ ncl udes
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38 press ring so as to check a wthdrawal novenent of the retainer

menber i nt er posed between the space-regulating el ement and the inner
peri pher al face of the press ring. 5 7. The appar at us
according to claim2, wherein the space-regul ating el ement conpri ses
an el enent which can be sheared between the press ring and the

I ntermedi ate pressing elenent in response to t he conpressive force
exceedi ng the predeterm ned val ue. The apparat us accordi ng
to claim?7, wherein the space- regulatlné el enent includes a pair of
annul ar cyllndrlcal portions forngd q§d7 connected integrally with
each other and having different dianmeters so as to forma stepped

cross section in the initial integrally connected state, the

connecting portion between the cylin%rical portions being sheared in 15
response to the conpressive force excCeeding the predeterm ned value so as
to allow the two el enents overl apped with each ot her Qe radial

di rection. 9. The apparatus according to dﬁ wherein the
space-regul ati ng 20 AQCel gcludes a projecting { f%ich proj ects
fromthe intermnedi ga direction, the

ijg el enent in the
projecting portio the press ring i ke fi st state, the

proj ecting porpfon te ‘o) hE}the—- Eztpgﬁse to
25

t he conpressive for

press [N
predet er m i8¢
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10..  The apparatus according to claim9, wherein the press ring

includes, in its inner peripheral face, an engagi ng groove consisting
essentially of a first engaging groove into and from which the projecting
portion is engageabl e and di sengageable in the axial direction and a second

30 engagi ng groove for preventing wthdrawal of the projecting portion,
39 through relative rotation in the axial direction after insertion
of the projecting portion into the first engagi ng groove.

11. The apparatus according to clainy}g, wherein the engagi ng groove 5

i ncludes a resistance providing neans for providing resistance agai nst the
nmovement of the projecting portion of Fhe Gps®e-regul ating el ement

bet ween the first engagi ng groove and the second engagi ng groove.

12. The apparatus according to claim9, wherein the space-regul ating 10
el ement conprises a headed shear pin renovably i Eerted into a radi al ly
extendi ng through hole defined in the ipterne q%t 21 essing elenent from
the side of the outer peripheral face, Wth drgwal of the shear pin
from the through hol e béing prevént t hr ough abut nent between the
retai ner menber adj acent t I nt gr ssing el ement and the

. at
head of the 15 shear pin. ——
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13.. The apparatus according to claim 9, wherein the projecting

portion conprises a pin-like elenment extending integrally and radially
fromthe outer peripheral face of the retainer nmenber, the pin-like el ement
20 bei ng axially engageable with the press ring beyond the radially

ext endi ng t hrough hol e defined in the internedi ate pressing el enent.
14. The apparatus according to clai /913, wherein the retainer

menber conprises a pair of arcuate nenbers which are joined together to 25
present an annul ar configuration, the pin-like el enent extending
integrally froman outer peripheral facq: Q%aﬂz sai d arcuate nenber.

15. The apparatus according to claim'l, in between the retainer
menber and the press ring, there is interposed a cam nechani smfor 30
rendering the retainer nenber into the | ocked c KON in response to the
40 rel ati ve axial novenent between the r G ﬂ&ﬁr and the press
ring. 16. The apparatus aCZtﬁthﬁg t i 1 erei n between
the press ring and the fi g?& hefle is interposed a
fastener nmeans for 5 f ast eni [ tQJthe el astic seal.
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17. . The apparatus.according to claim 1, wherein the first pipe
menpér includes at an end thereof an annul ar space .capabl e of: -
accomodating the elastic seal. 10 18. The apparatus according to ,
elai'm1, wherein the retainer nenber conprises a retainer ring

" having a C shaped configuration as seen in the axial direction and
deformable in a dianeter-reducing direction, the retainer ring
havi ng an inner dianeter which is | argeP/8Bnder a zero-load 15° condi tion

t han the outer dianeter of the inqerf(?n12ipe portion.




