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Disclosure of the Invention Technical Field
Accordingtothe invention there is provided a joint mechanism which includes
ajoint mechanism for con- This invention relates to a joint mechanism capa-
5   necting a pair of thin-wall stainless steel pipes each bie of
connecting on site easily and firmly a pair of  having at an end an
circular ridge with a pair of first thin-wall stainless steel pipes for
conducting a fluid.  and second sloping surfaces, which includes a joint
member having a diameter sufficiently large to re- Technical Background
ceive the pipes, a pair of first cutout portions with a 10  packing groove
therein at opposite ends, a central Thin-wall stainless steel pipes have
been widely  raised portion, and a pair of male thread portions on used
inside or outside buildings for conducting a fluid  either side of the
central raised portion; a pair of nuts such as water or steam. These
thin-wall stainless  each having a female thread portion for engaging with
steel pipes have found wide applications replacing  the male thread
portion, a fitting portion forfitting over Iron and copper pipes which are
liable to corrosion,  is  the pipe, a joint abutment surface against which
a causing leakage and vinyl pipes which have low resis-  front face of the
joint member abuts when the female tance against heat and cold weather.
thread portion engages with the male thread portion, Because of the high
price and large hardness, ex-  and a second cutout portion for abutting the
second tendibility and malleability of stainless steel, the wall  sloping
surface of the circularridge; a pairof packings thickness of stainless
steel pipes is set usually at ap-  20  for abutting the first sloping
surface of the circular proximatelyone millimeter. Consequently, It is
difficult  ridge, the joint abutment surface of the nut, and the to thread
the end portions of these thin-wall stainless  packing groove when the
female thread portion en- steel pipes and join them with a nut. for this
reason,  gages with the male thread portion, and a pair of con- soldering,
welding, and pressing have been used for  ical disc springs mounted on the
joint member the connection.                               25  between the
nut and the central raised portion, the However, these joints do not have
satisfactory  outside surface of sound disc springs being provided strength
against pulling force, are not removable and  with a color to distinguish
it from the nut and central liable to corrosion, and require a skilled hand
for the  raised portion. connection. Thus, the inventor of this application
has  The thin-wall stainless steel pipes are connected proposed a new joint
mechanism in the Japanese Pa-  30  by mounting the packings in the packing
grooves, in- tent Application No. 59-107390). This joint mecha-  serting
the pipes into the joint, mounting the conical nism includes a circular
ridge with a pair of sloping  disc springs on the joint, and tightening the
nuts. The surfaces on an end portion of a thin-wall stainless  packing is
made so as to abutthe firstsloping surface, steel pipe and a joint having a
diameter sufficiently  abutment surface, and packing groove so that any
large to receive the pipe. A male thread and a circular  35  leakage of the
fluid from the pipes Is prevented. The cutout are provided on the outside
and the inside of  circular ridge is held between the tapered section, an
end of the joint, respectively. Thejoint is fitted over  second cutout, and
packing so that falling off of the the pipe such that it abuts a sloping
surface of the cir-  pipes from the joint is prevented. Even if the
thin-wall cular ridge via a packing which is set in the circular  stainless
steel pipes expand or contract at high or low cutout A nut having an inside
edge tapered so as to  40  temperatures, the circular ridge is defined by
the ta- abut the other sloping surface is threaded over the  pered section
of the joint and second cutout of the nut joint to connect the pipe to the
joint.            so that it does not undergo any deformation, expan-
However, it has been impossible to check by ob-  sion, or contraction, thus
increasing the life span of servation if the nut is completely tightened to
the joint.  the packing. When the nut is threaded over the joint As a
result, feelings on the tightening torque, the num-  45  until the joint
abutment abuts the frontface of the joint, ber of turns of the nut, or the
measurement of a die-  the conical disc spring Is compressed between the
nut tance between the joint and the nut has been used for  and the central
raised portion, making the colored out- the check. These operations,
however, have proved  side of the disc spring invisible and thus the
tightening too troublesome to be practical.                   check by
observation possible. It is preferred that the Accordingly, it is an object
of the Invention to pro-  so  side walls of the central raised portion are
made up- vide a joint mechanism for thin-wall stainless steel  rightwith
respect to the outside ofthejointto make the pipes, which has higher
resistance against pulling  check by observation easy. The conical disc
spring force than ever before, is easy to disconnect or re-  may be mounted
so that its outside faces either the movable, does not require a skilled
hand, and enables  central raised portion or the nut front end to produce
one to check the tightening of a nut by observation.   55  the same
results. When the nut is tightened, the front end of the joint abuts the
jointabutment of the nut pro- viding the thread portions with a large
tensile force which Increases the friction resistance between the 2    3
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male and female threads providing a large fastening  the side wall 9a of
the central raised portion 9, and its force. In addition, the joint and nut
slightly slide over  outside Sa Is provided with a certain color. the
circular ridge so that the resiliency of the circular  To assemble
thejointmechanism, one ortwo nuts ridge is transmitted to the both nut and
disc spring to  3 are fitted over the pipe 1, and an end or both ends add
up to the resiliency of the packing and disc spring   5   of the pipe I are
expanded to form a circular ridge 8 thus preventing the nuts from becoming
loose due to  at each end. It is preferred to make the angle of the the
bending or vibration of the pipes.           sloping surface 6b of the
circular ridge 6 agree with That is, the joint mechanism according to the
in-  the angle of the second cutout 13 of the nut 3. To ach- vention has
improved pulling strength and durability,  ieve this, it is preferred to
use a pipe expanding device makes it easy to connect ordisconnect thin-wall
stain-  io  such as shown In Japanese Patent Application Pub- less steel
pipes by merely tightening or loosing the  lication No. 61-13890, which Is
illustrated in FIG5. 5 nuts, thus eliminating the need for a skilled hand,
and  and 6. to find loose joint by observation.                  In FIG5. 5
and 6, the pipe expanding device in- cludes a pipe expanding head 14 which
is secured to Brief Description of the Drawing             15  a platform
(not shown), a shaft 15 which is slidable within the head 14, a rubber
support 16 which is fitted FIG. I a longitudinal section of ajoint
mechanism  over the shaft 15, a pipe expanding rubber 17, a rub- for
connecting a pair of thin-wall stainless steel  ber holder 18, and a pusher
19 secured to a free end pipes according to an embodiment of the inven-  of
the shaft 15. tion;                                    20      In
operation, as shown in FIG. 5, the nut 3 with fe- FIG. 2 is a
cross-sectional view thereof, taken  male thread 11 Is threaded overthe
head 14 with male along the line 11-II;                         thread 20
while the shaft 15, rubber support 16, pipe FIGS. 3 and 4 are enlarged
sectional views there-  expanding rubber 17, rubber holder 18, and pusher
of, showing the connection operation;         19 are Inserted into the pipe
1. As shown in FIG. 6, FIG. 5 Is a longitudinal section of a circular ridge
25  when the shaft 15 is pulled in the direction of an arrow making tool
with its pipe expanding rubber under  A by a tool (not shown), the rubber
support 16 abuts the normal condition; and                     the head 14.
When the shaft 15 is further pulled in the FIG. 6 is a longitudinal section
thereof, with the  direction A, the pusher 19 pushes the rubber holder pipe
expanding rubber compressed.             18 In the direction A squeezing
the pipe expanding 30  rubber 17 between the rubbersupport 16 and the rub-
Best Mode for Practicing the Invention            berholder 18sothatthe
pipe expanding rubber17 ex- pands outwardly in the radial direction by a
volume In FIGS. I through 4, a joint mechanism for con-  equal to the
volume reduced by compression between necting a pair of thin-wall stainless
steel pipes I In-  the rubber support 16 and the rubber holder 18. AS
cludes a Joint 2, a pair of nuts 3, a pair of packings 4,  35  the pipe
expanding rubber 17 expands, the thin-wall and a pair of conical disc
springs 5.             stainless steel pipe I is expanded into an annular
The pipe I has at an end a circular ridge 6 made  space 20 with V-shaped
cross section defined by the by expanding the pipe in the form of a
circular ridge  second cutout 13 of the nut 3 and the cutout 21 of the
having a pair of sloping surfaces 6a, 6b. The joint 2  head 14 to form an
circular ridge 6. Since the angle has on its inside ends a pair of first
cutouts 7 each   40  of the sloping surface 6b agrees with the angle of the
consisting of a tapered portion 7a and a packing  second cutout 13, the
axes of coupled pipes agree, groove 7b and on its outside end portions a
pair of  making a close connection possible. In addition, the male threads
8. Also, it has a central raised portion 9  nut 3 serves as part of the
pipe expanding tool, thus with a pair of side walls 9a against which a face
3a of  increasing the productivity of forming the circular the nut 3 abuts
via the conical disc spring 5. The nut  45  ridge. 3 has a fitting portion
10 which fits over the pipe 1, a  Then, the packing 4 is fitted in the
packing groove female thread portion 11 with a diameter greater than  7b
ofthejoint2, and the pipe 1 is Inserted Intothe joint that of the fitting
portion 10, a joint abutment 12 be-  2 on which the conical disc spring 5
is mounted such tween the f itting portion 10 and the female thread por-
that its outside 5a facing the side wall 9a of the central tion 11, and a
second annular cutout 13 on the edge   50  raised portion 9. When the nut 3
is threaded over the of theJoint abutment 12. The packing 4 Is made of an
joint 2 until the abutment face 12 abuts the front end elastic material,
such as rubber, in the form of a ring  of the joint 2, the pipe l is
fixedly held at the circular with a generally rectangular cross-section,
the re-  ridge 6 bythe tapered portion 7 a of the joint 2, the sec-
spective surfaces of which abut the circular ridge 6,  ond cutout 13 of the
nut 3, and the packing 4. The the packing groove 7, and thejoint abutment
of the nut  55  packing 4 abuts the sloping surface 6a, packing 3 when It
is set in the packing groove 7b and the pipes  groove 7b, and joint
abutment 12 to prevent the fluid 1 are connected via the joint 2. The
conical disc spring  from leaking from the pipe. When the nut 3 is threaded
5 Is mounted between the end face 3a of the nut 3 and  over the joint 2
until the joint abutment 12 abuts the 3    5                   EP 0 366 789
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frontendof the joint 2, the conical disc spnng 5 Is corn-  4. Thejoint
mechanism of claim 1, characterized in pletely compressed between the nut
face 3a and the    that an outside of said conical disc spring is pro-
sidewall 9asothatthe colored surface 5a Is no longer  vided with a color
which is different from those of visible, indicating the complete
tightening.          said nut and said central raised portion. 5 Industrial
Applicability Patentansprlche The joint mechanism according to the
invention Is useful for connecting pipes for conducting city water,  1.
Verbindungsmechanismus zum Verbinden von hotwater, steam, pressurized
steam, powder, orgran-  1o  zwel dfinnwandigen R8hren (1) aus nichtrosten-
ules, and especially useful as a removable joint for  dem Stahl, die an
einem Ende einen ringformigen connecting pipes which allows no leakage and
re-      Rucken (8) mit ersten und zweiten geneigten quires a long service
life.                           Oberflachen (6a,6b) aufweisen, mit elnem
Verbindungeglied (2), dessen 15      Durchmesser so groa Ist, daB die
Rohren (1) an Claims
entgegengesetzten Enden aufgenommen wer- den kfnnen, zwei ersten
Ausschnitten (7) an je- 1. A joint mechanism for connecting a pair of thin-
dem Ende mit einer Dichtungsnut (7b) darin, wall stainless steel pipes (1)
each having at an   einem zentralen, angehobenen Bereich (9) und end a
circular ridge (6) with first and second slop-  20  zwei
AuSengewlndeabschnitten (8) auf beiden ing surfaces (6a, 6b), which
comprises:            Seiten des mittleren angehobenen Bereichs, a joint
member (2) having a diameter suf-          zwel Muttern (3) mit
Innengewindeab- ficiently large to receive said pipes (1) atopposite
schnitt (11) zum Aufschrauben auf den AuSenge- ends, a pair of first cutout
portions (7) at the ends  windeabschnitt (8), die einen PaBbereich (10)
each with a packing groove (7b) therein, a central  25  zum Aufschieben
Ober das Rohr, sine Anschlag- raised portion (9), and a pair of male thread
por-  flache (12), gegen die die vordere Flache des tions (8) on either
side of said central raised por-  Verbindungsgliedes anschlagt, wenn der
Innen- tion;                                              gewindeabschnitt
auf den Aulengewindeab- a pair of nuts (3) each having a female
schnitt aufgeschraubt Ist, und zwel zweite thread portion (11) for engaging
with said male  30  Ausschnitte (13), die gegen die ersten und zwei- thread
portion (8), a fitting portion (10) for fitting  ten geneigten Flachen (8b)
des ringformigen over said pipe, a joint abutment surface (12)      ROckens
anilegen, aufweisen, against which a front face of said joint member
zwei Dichtpackungen (4), die gegen die er- abuts when said female thread
portion engages      ste geneigte Flache (6a) des ringformigen Ruo- with
said male thread portion, and a second cut-  35  kens, die Anschlagflache
der Mutter fOr das out portion (13) for abutting said second sloping
Verbindungaglied und die Dichtungsnut anliegen, surface (6b) of said
circular ridge;               wenn der Innengewindeabschnitt (11) den a
pair of packings (4) for abutting said first  Auflengewindeabschnitt (8)
erfal~t und sloping surface (6a) of said circularridge, the joint   zwei
konische Tellerfedern (5), die jeweils abutment surface of said nut, and
said packing   40  auf dem Verbindungsglied zwischen der Mutter groove when
said female thread portion (11) en-   (3) und dem zentralen angehobenen
Bereich (9) gages with said male thread portion (8); and       angebracht
sind, wobei die aulleren Oberfiachen a pair of conical disc springs (5)
each      der Tellerfedern (5) mit elner Farbe zur Unter- mounted on said
joint member (2) between said      scheidung von der Nut und dem zentralen
ange- nut (3) and said central raised portion (9), the out-  45  hobenen
Bereich versehen sind. side surface of said disc springs (5) being provid-
ed with a colour to distinguish it from the nut and  2.
Verbindungsmechanismus nach Anspruch 1, da- central raised portion.
durch gekennzelchnet, daB der erste ausge- schnittene Berelch (7) einen
kegelformigen 2. The joint mechanism of claim 1, characterized in  5o
Abschnitt (7a) aufweist, der gegen die erste ge- that said first cutout
portion (7) has a tapered sec-  neigte Flache (6a) aniiegt. tion (7a) for
abutting said first sloping surface (6a).
3. Verbindungsmechanismus nach Anspruch 1, da- durch gekennzelchnet, daB
der zentrale ange- 3. The joint mechanism of claim 1, characterized in  5s
hobene Bereich (9) zwei Seitenwinde (9a) that said central raised portion
(9) has a pair or  aufwelst, die in rechtem Winkel zur Aulenseite side
walls (9a) each erected at right angles to an  der Verbindung aufragen.
outside of said joint 4    5                   EP 0 366 789 B1
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front end of thejoint 2, the conical disc spring 5 is corn-  4. The joint
mechanism of claim 1, characterized in pletely compressed between the nut
face 3a and the    that an outside of said conical disc spring is pro- side
wall 9a so that the colored surface 5a is no longer  vided with a color
which is different from those of visible, Indicating the complete
tightening.          said nut and said central raised portion. 5 Industrial
Applicability PatentansprOche The joint mechanism according to the
invention is useful for connecting pipes for conducting city water,  1.
Verbindungsmechanismus zum Verbinden von hot water, steam, pressurized
steam, powder, or gran-  10  zwei dOnnwandigen R8hren (1) aus nichtrosten-
ules, and especially useful as a removable joint for   dem Stahl, die an
elnem Ende einen ringformigen connecting pipes which allows no leakage and
re-       Ricken (6) mit ersten und zweiten geneigten quires a long service
life.                            Oberflichen (6a,6b) aufweisen, mit einem
Verbindungsglied  (2), dessen 15      Durchmesser so grog ist, daB die
R8hren (1) an Claims
entgegengesetzten Enden aufgenommen wer- den konnen, zwei ersten
Ausschnitten (7) an je- 1. A joint mechanism for connecting a pair of thin-
dem Ends mit einer Dichtungsnut (7b) darin, wall stainless steel pipes (1)
each having at an   einem zentralen, angehobenen Bereich (9) und end a
circular ridge (6) with first and second slop-  20  zwei
Aulengewindeabschnitten (8) auf beiden ing surfaces (6a, 6b), which
comprises:            Seiten des mittleren angehobenen Bereichs, a joint
member (2) having a diameter suf-          zwei Muttern (3) mit
Innengewindeab- ficiently large to receive said pipes (1) atopposite
schnitt (11) zum Aufschrauben auf den AuBenge- ends, a pair of first cutout
portions (7) at the ends  windeabschnitt (8), die elnen PaBbereich (10)
each with a packing groove (7b) therein, a central  25  zum Aufachieben
uber das Rohr, eine Anschlag- raised portion (9), and a pair of male thread
por-  flache (12), gegen die die vordere Flache des tions (8) on either
side of said central raised por-  Verbindungsgliedes anschlagt, wenn der
Innen- tion;                                              gewindeabschnitt
auf den AuBengewindeab- a pair of nuts (3) each having a female
schnitt aufgeschraubt ist, und zwei zweite thread portion (11) for engaging
with said male  3o  Ausschnitte (13), die gegen die ersten und zwei- thread
portion (8), a fitting portion (10) for fitting  ten geneigten FlAchen (6b)
des ringformigen over said pipe, a joint abutment surface (12)
Ruickens anliegen, aufweisen, against which a front face of said joint
member          zwei Dichtpackungen (4), die gegen die er- abuts when said
female thread portion engages      ste geneigte Fliche (6a) des
ringfOrmigen Ric- with said male thread portion, and a second cut-  35
kens, die Anschlagflache der Mutter fOr das out portion (13) for abutting
said second sloping  Verbindungsglied und die Dichtungsnut anliegen,
surface (6b) of said circular ridge;               wenn der
lnnengewindeabschnitt (11) den a pair of packings (4) for abutting said
first  Au~engewindeabschnitt (8) erfaelt und sloping surface (6a) of said
circularridge, thejoint     zwei konische Tellerfedern (5), die jeweils
abutment surface of said nut, and said packing   40  auf dem
Verbindungsglied zwischen der Mutter groove when said female thread portion
(11) en-    (3) und dem zentralen angehobenen Bereich (9) gages with said
male thread portion (8); and       angebracht sind, wobei die duleren
Oberflichen a pair of conical disc springs (5) each      der Tellerfedern
(5) mit einer Farbe zur Unter- mounted on said joint member (2) between
said      scheidung von der Nut und dem zentralen ange- nut (3) and said
central raised portion (9), the out-  45  hobenen Bereich versehen sind.
side surface of said disc springs (5) being provid- ed with a colour to
distinguish it from the nut and  2. Verbindungsmechanismus nach Anspruch 1,
da- central raised portion.                            durch
gekennzeichnet, daB der erste ausge- schnittene Berelch (7) ainen
ksgelf6rmigen 2. The joint mechanism of claim 1, characterized in  50
Abschnitt (7a) aufweist, der gegen die erste ge- thatsaid first
cutoutportion (7) has a tapered sec-  neigte Flache (6a) anliegt tion (7a)
for abutting said first sloping surface (6a).
3. Verbindungsmechanismus nach Anspruch 1, da- durch gekennzelchnet, dae
der zentrale ange- 3. The joint mechanism of claim 1, characterized in  55
hobene Bereich (9) zwei Seitenwande (9a) that said central raised portion
(9) has a pair or  aufweist, die In rechtem Winkel zur AuSenselte side
walls (9a) each erected at right angles to an  der Verbindung aufragen.
outside of said joint.    7                   EP 0 366 789 B1
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durch gekennzelchnet, dal sine AuSenseite der      exterieure dudit
raccord. konischen Tellerfeder mit olner Farbe versehen ist, die
unterschiedlich bst gegenhlber der Farbe  4. Micanierne de raccordement
salon la revendica- der Mutter und des zentralen angehobenen Be-   6   tion
1, caract6rise on ce qu'une face exterieure de reichs.
ladite rondelle-ressort conique est dotee d'une couleur qui eat differents
de celles dudit 6crou et de ladite partie centrale surelevee.
Revendicatlons 10 1. Mecanisme de raccordement servant a reller deux
condultes on acler inoxydable a parole min- ces (1) comportant chacune, A
une extremiti, une aorte circulaire (6) ayant des premiere et se- condo
surfaces Inclinies (6a, 6b), comprenant:   15 un element de raccordement
(2) ayant un diametre suffisamment grand pourrecevoirlesdi- tes condultos
(1) A des extremites opposees, une pairs de premieres parties 6videes (7)
aux extre- mitis avec dans chacune doelles une ralnure (7b)  20 pour
garniture, une partle centrale surelevee (9) et deux parties a filetage
male (8) de part et d'au- tre de ladite partle centrals surelovee; deux
ecrous (3) ayant chacun une partie A filetage femelle (11) destinie A venir
en pfise  25 avec ladite partie a filetage male (8), une partie
d'adaptation (10) destinee A s'adapter eur ladite conduits, une surface de
butes de raccord (12) contre laquelle une face frontale dudit element de
raccordement vient en appul lorsque ladits partie  30 a filetage femelle
eat en prise avec ladite partie A filetage male, et une seconds partie
evidee (13) destinee A venir en appui contre ladite seconds surface indinie
(6b) de laditb arae circulaire; deux garnitures (4) destinees A venir on
35 appul contro ladite premiere surface incdine (6a) de ladite arte
circulaire, la surface de butee de raccord menagee cur ledit 6crou, et
ladite rainure pour garniture lorsque ladite partie A filetage fe- mellb
(11) eat en pries avec ladite partie A filetage   40 male (8); et
deuxrondelles-ressorts coniques (5) mon- tees chacune sur ledit element de
raccordement (2) entre ledit ecrou (3) et ladits partie centrals surelevee
(9), la surface exterieure desdites ron-  45 delles-ressorts (5) etant
dotee d'une couleur la distinguant de l'ecrou et de la partie centrals su-
relevee. 2. Mecanisme de raccordement solon la revendica-  so tion 1,
caractirisi en ce quo ladite premiere par- tie evidee (7) comport. une
section conique (7a) destinee A venir en appul contro ladite premiere
surface Inciinee (Ba). S5 3. Mecanlsme de raccordement solon la revendica-
tion 1, caracterise en ce quo laditb partie centrals sureloves (9) comports
deux parole laterales (9a)    


