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invention relates to an O-ring, and nore partlcul arly to a mJI mllm Hmm-ﬂn"l
ring. Referring to Fig. 1, a conventional O-ring 11 is in a onneg

device 13 adapted for interconnecting two nmetal tubes 12 ‘ﬁ?mrtbnné Prng—
device 13 includes two annul ar connecHing menbers or fl anges mu mm
respectively on the netal tubes 12, an inner ring 132 clanpedﬁmﬁm
connecting nmenbers 131, and a locking 10 unit 133 for | ocking th@mmm*
connecting members 131 on each otf{gfrrshe kAl Nkl i s sieeved onthe 1

ring 132 to seal

a gap 130 fornmed between the connecting nmenbers 131 an

fluid conmmuni cati orrhdaist hihhentebal tebhesesl?2 tosoaas derphigyenind hencfreui d

passing through the netal

fluid is corrosPestichéanlyity amylsipe sgal ring.
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Referring to Fig. 1, a conventional O—ring 11 is
in a connecting device 13 adapted for interconnecting two
metal tubes 12. The connecting device 13 includes two
annular connecting members or flanges 131 sleeved
respectively on the metal tubes 12, an inner ring 132
clamped between the connecting members 131, and a locking
unit 133 for locking the connecting members 131 on each
other. The O-ring 11 is sleeved on the inner ring 132 to
seal a gap 130 formed between the connecting members 131
and in fluid communication with the metal tubes 12, so as
to prevent the fluid paésing through the metal tubes 12
from leakage via the gap 130.

When the fluid is corrosive, the O-ring 11 is apt to
degrade or corrode due to long-term contact with the fluid.

The object of this invention is to provide a multiple
seal ring.

According to this invention, a multiple seal ring
includes an annular flexible main ring body, and an annular
flexible auxiliary ring body unit extending integrally,
radially, and outwardly from an outer periphery of the main
ring body and being of a cross-section having a maximum
thickness, which is more than or equai to the maximum
thickness of the main ring body. The auxiliary ring body

unit has at least one portion being of a cross-section

n
d

ner
i

i’
n

tubes 12 15from | eakage via the gap 130. Wen the



degrade or corrode due to long-termcontact with the fluid. The obj ect
of this invention is to provide a nultiple seal ring. 20According to this
invention, a nultiple seal ring includes an annular flexible main ring
body, and an annul ar flexible auxiliary ring body unit extending
integrally, radially, and outwardly froman outer periphery of the nmain
ring body and being of a cross-sectiog%having a maxi num 25 thickness,
which is nore than or equal to the nmaxinmumthi ckness of the main ring body.
The auxiliary ring body unit has at | east one portion being of a

cross-section 2,Ra¥pNO:R: LRh&kNesti cMiisChe dSth &S nbhaik ke (Fd uRYDs
t hi ckness of the nmain ring body. When degradati on or corrosion of the

mai n ring body egcuhs fluent oih®ngedyer m contact between the main ring body 5
and chem cal fluid so that the main ring body no | onger has the sealing

function, the auxi |Whary degrgdasdgnunit ceanosaent af nthhansignldimg adot i on of
the multiple seal ring. e and other features and advantages of this

g Thes
invention will BECHRE Appareht §nt¢HE CPBI PO MY "fétar Pedain ring body

5 and chemical fluid so that the main ring body no longer
has the sealing function, the auxiliary ring body unit can
maintain the sealing function of the multiple seal ring.

These and other features and advantages of this
invention will become apparent in the following detailed

10 description of the preferred embodiments of this invention,
with reference to the accompanying drawings, in which:

Fig. 1 is a s;hematic sectional view illustrating that
a conventional O-ring is used in a connecting device adapted
for interconnecting two metal tubes;

15 Fig. 2 is a schematic sectional view of the first
preferred embodiment of a multiple seal ring according to
thisinvention,whidqisusedjjlaconnectingdeviceadapted
for interconnecting two metal tubes;

Fig. 3 is a schematic sectional view of the first

20 preferred embodiment when it is not clamped;

Fig. 4 is a view similar to Fig. 3 but illustrating a
modified auxiliary ring body unit;

Fig. 5 is a schematic sectional view of the first
preferred embodiment when it is clamped;

25 Fig. 6 is a schematic sectional view of the second
preferred embodiment of a multiple seal ring according to

this invention, which is used in a connecting device adapted



10description of the preferred enbodi nents of this invention, wth
reference to the acconpanying draw ngs, in which: Fig. 1 is a schematic
sectional view illustrating that a conventional O-ring is used in a
connecting device adapted for interconnecting two netal tubes; 15Fig. 2 is
a schematic sectional view of the first preferred enmbodi nent of a nultiple
seal ring according to this invention,,which is used in a connecting device
adapted for interconnecting two netal %ubes; Fig. 3is a
schematic sectional view of the first 20preferred enbodi nent when it is not

cl anped; Fi Gordihgedc¥ha¥E6imd |8k ke th1gtuBebyt illustrating a nodified
auxiliary ring body unit; Fig. 5i1s a schematic sectional view of the
first preferred enmid.mentismhensciiensticd asgpad;on23Fivg.ewb dfs tehescdmmatd ¢
sectional view of the second preferred enbodinent of a nmultiple seal ring
accordi ng to thPseifpysati BROCHHIHE i aised iif BOCoRheRPFHY devi ce adapted

Fig. 8 is a view similar to Fig. 7 but illustrating a
5 modified auxiliary ring body unit; and
Fig. 9 is a schematic sectional view of the second
preferred embodiment when it is clamped.
Before the present invention is described in greater
detail in connection with the preferred embodiments, it
10 should be noted that similar elements and structures are
designated by like reference numerals throughout the entire
disclosure. |
Referring to Figs. 2 and 3, the first preferred
embodiment of a multiple seal ring according to this
15 invention is used in a connecting device 3 adapted for
interconnecting two metal tubes 2. The connecting device
3 includes two annular connecting members or flanges 31
defining an annular gap 30 therebetween, an inner ring 32
clamped between the connecting members 31, and a locking
20 unit 33 for locking the connecting members 31 on each other.
The annular gap 30 includes a wide gap portion 301 disposed
at an inner end thereof and having a first width (Wl) in
a direction perpendicular to the plane of themultiple seal
ring, and a narrow gap portion 302 extending outwardly from
25 an outer end of the wide gap portion 301 and having a second
width (W2) in the direction, which is less than the first

width (Wl1l).



3 for interconnecting two netal tubes; Fig. 7 is a schematic sectional
view of the second preferred enbodi nent when it is not clanped;

Fig. 8is aviewsimlar to Fig. 7 but illustrating a 5nodified auxiliary
ring body unit; and Fig. 9 is a schematic sectional view of the second
preferred enbodi nent when it is clanped. Bef ore the present invention
is described in greater detail in connection with the preferred

enbodi nents, it 10 should be noted that simlar elenents and structures are
designated by |ike reference nunmeral s throughout the entire disclosure.

Referring to Figs. T%eanfau_%ti%b@_ fddst praferred enbodiente ofiedn MiHd pl e
seal ring according to this 15 invention is used in a connecting device 3

adapted for inteeoepechyngeiOrfresal tbubesa?l i dhea conmend+ tigyHte\deasa 3
includes two annul ar connecting nenbers or flanges 31 defining an annul ar
gap 30 therebet whermebanveanero pEny BZegranped lbetweeam fRevedadurdusd
menbers 31, and a Iocki%g 20 unit 33 for Iocfin t he Eonnecting %?gfers 31
on each other. FHE MM ar2Yhp SoUrfitIUUBE AW de *Fap  fdttiToh 3B P UWi¥sposed
at an inngr end ;t ?ﬁ&ea f a?ﬁﬂgl??\/ NG, 131l E‘F‘Jziﬂ%l}h i )béé‘%%n@t@?t 72
per pendi cul ar to e plane of the multiple seal” ring, and a narrow gap
portion 302 extenrdinngiaytwasdly f4 WMeeved on the inner ring 32 of the
connecting device 3, is disposed in the narrow gap portion
302, and is of a circular cross-section having a maximum
thickness (t) in the direction. The auxiliary ring body
10 unit 5 extends integrally, radially, and outwardly from
an outer periphery of the main ring body 4, and includes
two interconnected auxiliary ring bodies 51 arranged in
a radial direction of the main ring body 4 and disposed
in the narrow gap portion 302. Each of the auxiliary ring
15 bodies 51 is of a frustoconical cross-section having a
maximum thickness in the direction, which is more than or
equal to the maximum thickness (t) of the main ring body
4. The thickness of the frustoconical cross-section
reduces gradually in a direction toward the main ring body
20 4. In this embodiment, the maximum thickness of each of
the auxiliary ring bodies 51 is slightly more than that
of the main ring body 4. That is, the thickness of at least
one portion of each of the auxiliary ring bodies 51 is less
than the maximum thickness (t) of the main ring body 4.
25 Since each of the main ring body 4 and the auxiliary ring

bodies 51 seals the gap 30, when the degradation or

corrosion of the main ring body 4 occurs, the auxiliary



25 an outer end of the w de gap portion 301 and having a second wi dth (W)
in fhe direction, which is less than the first wwdth (WM) . 4 The
multiple seal ring is disposed between the connecting nenbers 31 to
establish a |liquid-tight seal therebetween so as to prevent a fluid from
flowi ng through the gap 30, and includes an annular flexible main ring body
5 4 and an annul ar flexible auxiliary'iﬁng body unit 5. The main ring body
4 is sleeved on the inner ring 32 of tthe connecting device 3, is disposed
in the narrow gap portion 302, and is of a circular cross-section having a

maxi mum t hi cknesgngt hokiNet he diect i plR&ecauxihbaryuld ngr Lo owliQgunit 5
extends integrally, radially, and outwardly froman outer periphery of the
mai n ring body 4hrandhi ndleudgspt BO,i ntlercdnnent edtaiuxing atyrer iggplboodi es 51
arranged in a radial direction of the main ring body 4 and disposed in the
narrow gap portfgnc8oon Fachhef mphelabki Featyriihg U HoHReS BF itdheof a
frust oconi cal cross-sectjon havingha naxiﬂgnlthickne%s i, n t%ﬁ dire%}ion,
which is nore t F&RS8T SEGEAPRT o°f he Fragifam £hY ckhBEs PPE) €8f “th&%¥aiF ri ng
body 4. The thickngssyof,d hend LUSHRCONL Gilm EROSRaSELLd B dheduees sgradual Iy
inadirection toward the main ring body 20 4. In this enbodi nent, "t he
maxi mum t hi cknessnaf meaidksof51t heraauxdte atyartii g kadies tbl the shdghtdny nore
than that of the main ring body 4. That is, the thickness of at |east one
portion of eachtbfickhesauxtl]iafyche mgibodies B5Ady s | ess e@dhtidie rédE num

t hi ckness (t) of the main rin boq¥ 4. 25 Singe eg%h of the main ring body
4 and the auxil| PEFRYSFi A§ bR 851 A1 %hE°GaF536] MABNPT e degrssdati on
or corrosion of the maingring body 4 occurs, the auxiliary 5

10 With particular reference to Figs. 2 and 5, themultiple
seal ring can be clamped between the connecting members
31 to deform. When a negative pressure is kept in the metal
tubes 2, the gap-sealing effect of the deformed multiple
seal ring can be increased.

15 Referring to Figs. 6 and 7, the second preferred
embodiment of a multiple seal ring according to this
invention is also applied to the connecting device 3. 1In
this embodiment, themultiple seal ring includes an annular
flexible main ring body 4, a flexible auxiliary ring body

20 unit 5, and an inner ring body 6. The main ring body 4 is
clamped between the connecting members 31 of the connecting
device 3, and is of a circular cross-section having a
maximum thickness (t) in a direction perpendicular to the
plane of the multiple seal ring. The auxiliary ring body

25 unit 5 includes two interconnected auxiliary ring bodies
51 arranged in a radial direction of the main ring body

4. Similar to the first preferred embodiment, each of the



ring bodies 51 still can prevent the fluid fromflow ng through the gap 30,
thereby maintaining the sealing function of the multiple seal ring. The
shapes of the cross-sections of the auxiliary ring bodies 51 may be 5
changed, as long as the maxi numthi cknesses of the auxiliary ring bodies 51
are nore than or equal to the maxi numthickness (t) of the main ring body
4. In addition, the nunber of the auxidiary ring bodies 51 nay be increased
or reduced. 10Wth particular reference to Figs. 2 and 5, the nultiple seal
ring can be cl anped between the connecting nmenbers 31 to deform Wen a

negative pressun@xisikept irAnthepdatak tuhes i3, tdre gap-seadddwbrefdact of
the defornmed nmultiple seal ring can be increased. 15Referring to Figs. 6
and 7, the secondopsefert edn énriyvadionentxofmum thildknglse seaherdinge @cicor,di ng to
this invention is also applied to the connecting device 3. In this

enbodi ment, the WRdlchi pF enERAITHEIGTi AEVEHESC i CamFaLBENf FRAFME ™ ring

body 4, a flexible auxiliary rin ody,, 20 unit 5 ap_inner ring body
6. The main rin@fﬁgﬁimﬁlp§j%ﬁéﬁﬁgﬁgbet e%gh%%%n%%%ﬁgggfhgr ?ﬁﬁﬁ%&q§% of the
connecting devi ¢g 3c-aBdti 8n0fcu Qs GULANa E1 PSS 8464 QT iRAVEDYa Aq MY MuUm
thickness (t) in a direction perpendicular to the plane of the nultiple
seal ring. The a&atinl rany Wadyg 4bodyhe 2onan ribgimedwdesxtands ntreraaaiinect ed
auxiliary ring bodies 51 arranged in a radial direction of the main ring
body 4. Sinmilar firent e ihhestpprieheryedt éhbgthimentng dacly f isheecavagkiliary
ring bodies 51 is of a_frustoconi cal cross-sectiggéh i my

. vin nmax
t hi ckness in théi&ﬁﬁégﬁ?oh?.ﬁ%?c%l %‘%ﬁ?é“?ﬁéﬁno qb8f %%gﬁﬁﬁfqﬁvﬁ m
thickness (t) ofi the mmLp £ ng ROy 4 > Ther L ekness of nhhg.frust egoni cal

10 and 1s of a rectangular cross-section. When the
degradation or corrosion of the main ring body 4 occurs,
the auxiliary ring body unit 5 still can seal the gap 30
tomaintain the sealing function of thelnultiple seal ring.
The multiple seal ring can be clamped to deform. When
15 a negative pressure is kept in the metal tubes 2, the
gap-sealing effect of the deformed multiple seal ring can
be increased, as shown in Fig. 9. When a positive pressure
is kept in the metal tubes 2, the peripheral portion of
the inner ring body 6 is pressed against shoulders 311 of
20 the connecting members 31 disposed between the wide gap
portion 301 and the narrow gap portion 302, thereby sealing

the gap 30.
In view of the above, either the main ring body 4 or
the auxiliary'ring body unit 5 can seal the gap 30. When
25 the degradation or corrosion of themain ring body 4 occurs,
the auxiliary ring body unit 5 still can seal the gap 30

to prevent leakage of the fluid from the metal tubes 2 via



5 cross-section reduces gradually in a direction toward the nmain ring body
4. The inner ring body 6 extends inwardly froman inner periphery of the
main ring body 4, is received fittingly in the wi de gap portion 301 for

replacing the inner ring 32 (see Fig. 2) of the connecting device (3) , 10
and is of a rectangul ar cross-section. Wen the degradation or corrosion of
the main ring body 4 occurs, the auxiljary ring body unit 5 still can seal

the gap 30 to maintain the sealing function of the multiple seal ring. The
mul tiple seal ring can be clanped to deform Wen 15 a negative pressure
is kept in the petalabubgs 2, the gap-sealing effect of the deforned
multiple seal ring Can be increased, as shown in Fig. 9. Wien a positive
pressure is kept in the nmetal tubes 2, the peripheral portion of the inner
ring body 6 is pressed agai nst shoulders 311 of 20 the connecting nenbers
31 di sposed between the wi de gap portion 301 and the narrow gap portion
302, thereby sealing the gap 30. In view of the above, either the main
ring body 4 or the auxiliary ring body unit 5 can seal the gap 30. Wen 25
t he degradation or corrosion of the main ring body 4 occurs, the auxiliary
ring body unit 5 still can seal the gap 30 to prevent |eakage of the fluid
fromthe netal tubes 2 via the gap 30. 8



CLAI'MS:: 1. A nultiple seal ring disposed between two annul ar connecti ng
menbers to establish a liquid-tight seal therebetween, the annul ar
connecting nenbers defining 5 an annul ar gap therebetween, the gap
including a wide gap portion disposed at an inner end thereof and having a
first wwdth in a direction perpendicular to the plane of the nultiple seal
ring, and a narrow gap portion extendupg outwardly froman outer end of the
wi de gap 10 portion and having a second width in the direction, which is
| ess than the first wdth, the nultiple seal ring conprising: an
annul ar fl exibl erxgM8.ri ng body of a cross-section having a maxi num
thickness in the direction, the main 15 ring body being adapted to be
di sposed i n thelnaxrawlgaplporkiadn;riand disparednhatasefi| ewoblaraldd i ary
ring body unit extending integrally, radially, and outwardly from an outer
peri phery of the ne@HeIHGDRILRTE Bl e e 1dsP0 aorbsBligkedtligdt F@dlng a
maxi mum t hi ckness i.n the directi i is nore.than or eqqgl.to t he

b

, which
maxi mum € hi ckness DTS T9RE THESR r FRE BIRLAT ORGP S JoRPRE® K605 A% bei ng

adapted te be disposed jn thg.parfouegan,£o0tieR, JhLie; hhi ckness, of; At | east
one portion of the 25 auxiliary ring body unit being | ess than the maxi num

t hi ckness of the n@d poirftdohodlyspsedihe amlinnglrees@alhgrcd asd daaiimed in
Claim1, wherein
a first width in a direction perpendicular to the plane
of the multiple seal ring, and a narrow gap portion
extending outwardly from an outer end of the wide gap
10 portion and having a second width in the direction, which
is less than the first width, the multiple seal ring
comprising:
an annular flexiblemain ring body of a cross—-section
having a maximum thickness in the direction, the main
15 ring body being adapted to be disposed in the narrow gap
portion; and
an annular flexible auxiliary ring body unit
extending integrally, radially, and outwardly from an
outer periphery of the main ring body and being of a
20 cross—-section having a maximum thickness in the
direction, which is more than or equal to the maximum
thickness of the main ring body, the auxiliary ring body
unit being adapted to be disposed in the narrow gap
portion, the thickness of at least one portion of the
25 auxiliary ring body unit being less than the maximum

thickness of the main ring body.

2. The multiple seal ring as claimed in Claim 1, wherein



9 the auxiliary ring body unit includes an auxiliary ring body extendi ng
integrally fromthe outer periphery of the main ring body and being of a
cross-section having a naxi numthickness in the direction, which is nore
than 5 or equal to the maxi numthickness of the main ring body, the

auxi liary ring body having at |east one portion being of a cross-section
havi ng a thickness in the direction, ich is less than the maxi num

thi ckness of the main ring body. 103. “The nultiple seal ring as clainmed in
Claim2, wherein the cross-section of the main ring body is circular. 4.

The multiple seal fidgag1¢halmechd BoGhaiiM2invhanesd Rexeh 9asyseGld on of
the auxiliary ring body is frustoconical, and has a thickness in the

direction, 15 whilsddy educesiigraduakyyal hy af thn etid onttowae dipiher yredn ri ng
body. 5. The nmultiple seal ring as clained in daim1, wherein the

auxi liary ring bodyheimain géhadesdn aldubaingycbfa crsecaervecald@vingry ring
bodi es arranged in a radial_ 20 direction qf the main ring body, each of
the auxi liary ring® BECHESMOEr TR - Brobs SAEEET bt AVERE & RAXFri®

t hi cknessc<in the di i i.ch. i e . r | 1. - jrum
thicknesssof t he H%{% ngt%ggﬁiHaX§m&Pt%l%?a$ﬁgcﬁﬁﬁ??ﬁvgggggﬁggﬁﬁéngs
clainmed in C ai m5ihahekel Na2dthegtsasshsechs e DdadthenspicrthiioAGIady | S
circular. 7. The multiple seal ring as clained in daim5, wherein the
cross-section of eath ofoshesauxidn dpyinpgny thadkesss in the direction,

which is less than the maximum thickness of the main ring
body.

10 3. The multiple seal ring as claimed in Claim 2, wherein
the cross-section of the main ring body is circular.

4, The multiple seal ring as claimed in Claim 2, wherein
the cross-section of the auxiliary ring body 1is
frustoconical, and has a thickness in the direction,

15 which reduces gradually in a direction toward the main
ring body.

5. The multiple seal ring as claimed in Claim 1, wherein
the auxiliary ring body unit includes a plurality of
consecutive auxiliary ring bodies arranged in a radial

20 direction of the main ring body, each of the auxiliary
ring bodies being of a cross-section having a maximum
thickness in the direction, which is more than or equal
to the maximum thickness of the main ring body.

6. The multiple seal ring as claimed in Claim 5, wherein

25 the cross-section of the main ring body is circular.

7. The multiple seal ring as claimed in Claim 5, wherein

the cross—-section of each of the auxiliary ring bodies



10 i s frustoconical, and has a thickness in the direction, which reduces
gradually in a dlrectlon toward the main ring body. 8. The mul tiple seal
ring as claimed in Gaim1l, further conprising an inner ring body extending
inwardly froman inner periphery of the main ring body and being adapted to
be received fittingly in the wide gap portion. 9. The nmul tiple seal ring as
claimed in Caim8, wherein the cross1§ect|on of the inner ring body is
rect angul ar.

is frustoconical, and has a thickness in the direction,
which reduces gradually in a direction toward the main
ring body.
8. The multiple seal ring as claimed in Claim 1, further
5 comprising an inner ring body extending inwardly from
an inner periphery of themain ring body and being adapted
to be received fittingly in the wide gap portion.
9. The multiple seal ring as claimed in Claim 8, wherein

the cross—-section of the inner ring body is rectangular.



