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1 SPECI FI CATI ON FLUI D COUPLI NG AND METHOD OF DESI GNI NG
TECHNI CAL FIELD 5 The present invention relates to
fluid couplings, and nore particularly to fluid
coupl i ngs wherein a gasket interposed between
coupling nenbers is deforned tol provide sealing
properties, and a nethod of designing the coupling. 10
BACKGROUND ART The publication of JP-A No. 09-032984
(the draw ngs, especial ISPFIIGESICAAI®N 17) filed by

t he present aEBIicant al ready discloses a fluid

coupl i ng conpEMSPngOFPLIINGt AR METHEE: Gfd DEGUHNIAY
menber having respective fluid channels 15

conmuni cating with each other, a gasket in the form of

an apertured disk and i en abutting end
faces of the two coupliﬁ%fﬁﬁﬁgggspg%%ﬁscreM/neans for
fasteni nﬂh%ﬁ‘grég&t Cﬁwéﬁ@?oﬁef@ﬂrg%ér OGSt L1 g | Pings, and

the first second coupling ne S Is provided in
thﬁpﬂ@”tﬁéﬁ@i@@ﬁaf§§e‘E@eﬁﬁQEGZOCWhgmi@@sanﬂﬁbﬁéin a gasket
projection for holding the gasket. The “publication

al sotdrpekedebeawkbiehstoand iags aeane reoups idyf omidierto provide
each provided with an annul ar recessed portion forned

i nsaalinbuptopgrendst agredt Aenevfiodndf hiws gniang|@te coupling.
bottom face. The recessed portions of the two

coupl i ng nmenbers define a space 25 having an annul ar

gasket disposed therein. The gasket has an annul ar

ridge formed on each of GPPESFCENS & Tsur f aces

h f. . Wth th L ui d i d ' ;
end face st BARhCatpt P nGEneber TEiol ol 1 e, BSkers2vings,

_ _ ( mber “icl'uding the gz
hOEgFQQiQTTF‘Lg‘&GSm%tFC&ﬁ Oﬁfeﬁgi%&fnb ! Q;*iﬁ'ep!&?ﬁ%iér@ applicant

wor kT ng 1 nct uding "2 ‘provi sion o Pror finish,
negesshtigt §3sk1 B8N Fahon EOnp1YREKEBEpandihhesef OF8t and a

has the problemthat the working offers an obstacle
t osagohdpraManeitig i meidbe ref hi ei epcyeafpddtal wnt ifl@id channels
communicating with each other, a gasket in the form of an
apertured disk and interposed between abutting end faces of
the two coupling members and screw means for fastening the tﬁo
coupling members together. Each of the first and second
coupling members is provided in the abutting end face thereof
with an annular projection for holding the gasket. The
publication also discloses a first and a second coupling member
each provided with an annular recessed portion formed in an
abutting end face therecf and having a flat bottom face. The
recessed portions of the two coupling members define a space
having an annular gasket disposed therein. The gasket has an
annular ridge formed on each of opposite side surfaces thereof.
With the fluid coupling described above, the end face

of each coupling member including the gasket holding annular

projection requires high-precision working including
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process for manufacturing the coupling. Accordingly,

it 5 appears preferable to use couplings of the type

wherein the gasket has annul ar ridges on the

respective opposite side surfaces, whereas a detail ed

study still remains to be made 2about the shape of

gaskets, and no m croscopic studies have heretofore

been made especially about the shape of the 10

prorecisoms @f ar ndgesrt 6ibespr macets oretidre tgaskand labor for
al though ridges of various shapes nmay be usable. An
objerking ark tiressdinrd heenthemiatam ¢dwdt thetwarking offers
proper seal_ structure between the coupling nmenbers o

wi 8h Rt AmtS &P anr erpeavareptt b the shadgeigncphet the entire

asket and to 15 provide a fluid coupling which is .. ,
B GVBG® | i Bor T ReaT T HEE L BY o BF i i mBECPEGinaly, it

B L Lo Bk LT, ASUR Fot
fl é‘égk&@uﬁhgngpn‘ﬁqw I Sidgk@ &b reheandsRes€69Rd opposite side

coupling nmenb having respective fluid channels

COBNUNEE84 | NGghatthseache 0t DBED Stug@skelll E&fiPDs€dto be made
bet ween abutting end faces of the two coupling

neabeus tine slcapw oBagsskotsf asi@magnidmodaomp couptudioes have
25 nmenbers together, each of the first and second
cobuptengfoeabdrasn bwing peavécielln eheudndthaceshape of the
thereof with an annular recessed portion having a

f 1 BEChBEEHANF aRE, THHES§abR P HRF PG Ao e dfhargesket although

di d within, defined by th d
pof LRERS OF PRETCHS COBFPnB WelBePS iR gasket

having a ag%lgygﬁkagff i.dae %%%{gﬁgdqgv%&%pﬁgf bigslo%oSiéoenstrucf a

si de sur éreof,” 't cou

chafégéﬁrisléeaci i Et&ﬁ@‘:uﬁ:@eahfétqrgferpf thhe gaskeindageRbers with

trapezoi dal cross section shape defined by an outer

t apeteft { 8a€dROHENG 1 Ot efhdeshPPer aF Wil @ ketd and to

an inner tapered face providing an inner periphera

suptacedeaadfaufibdatofgde nor eaiidinng sa itrgqrceret siut flawteh sealing
properties and durability and a method of designing the

coupling.

DISCLOSURE OF THE INVENTION

The present invention provides a fluid coupling
comprising a first and a second coupling member having
respective fluid channels communicating with each other, a
gasket interposed between abutting end faces of the two
coupling members and screw means for fastening the two coupling
members together, each of the first and second coupling members
being provided in the end face therecf with an annular
recessed portion having.a flat bottom face, the gasket being
annular and disposed within a space defined by the recessed

portions of the two coupling members, the gasket having an
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The fluid coupling of the present invention is usable

of course for connecting two pipes together and al so

for fluid-tightly connecting block nmenbers, each

having a fluid 10 channel, to each other. Wth the

fluid coupling of the present i3wention, the gasket

has a trapezoi dal cross sectional shape, so that the
variable factors are three, i.e., the angle between

t hennit bpe redigeatesnetie: Getghtf opptbeteisdge andfahes thereof,
area of flat 15 top end faces of the ridge.

Accdrrdi fighydt heupddphi hgihascha ragtenisrediagy ddagf the ridge of
freedom of design and higher_ sealing properties an
duadigagket has ﬁh‘é%@p%m%l acmScﬁgéeeftlomlaﬁaapérdeflned by

V\h .
aith PR IR CA58 BICPARRSaR TRESha P BT - Theurface,
r| dlge ner at{agpé@é&aj%gé eﬁ{o&b&%ﬁ%%\”l on% Ff:feoéle;ﬁ{éxoapl surface

rec Cross s I on rern

fa&ﬁ@ré_fiag fakbe %bQEﬂlﬁgd ESngBdOEuE@%ce

projection, are va |ab e referably, the har dness of

the gaskgie thei@ngbepl begveenidetapeied fveesiof is usable
the ridge, the height of the ridge 25 and the area of

t heff batirtep fed faceecofihbhetwodgd parse sogaleher mandd also for
that the value of thrust for tightening up the

cofphidgt iwghtlpecbenaetnng pledktmempars, neachune vingea fluid
and a predeterm ned maxi num val ue. This ensures both

t hehgeael ngtopeaper PtE&rand durability at the same

4 Pref bl bet h
{aper ed FHER CaRcE LR, FAGTL {Bpet b TRCE Diedacy vention, the
annggg rﬁg?e oéréhg gﬁakftcgégs596591&§Q1d§ga%§0r50 that the
ex an” a g Serving as

ref, E?QBfe tﬂ}—{ ré’agygs vl ved bn the £ages10f between the

ang eg and 170 deg can theh be detefm ned to
re@beYe@bEngs gaskehsihayi g £hdyesd9é BRQPERe area of flat

shapes. The present i nvention provides a nethod of

desbgneng flaces of the ridge. Accordingly the coupling has a
greater degree of freedom of design and higher sealing
properties and durability than those having a ridge of
triangular cross section wherein only two factors, i.e., the
angle between the tapered faces and the height of the ridge,
are variable, or those having a projection of rectangular
cross section wherein only two factors, i.e., the width and
height of the projection, are variable.

Preferably, the hardness of the gasket, the angle
between the tapered faces of the ridge, the height of the ridge
and the area of the flat top ehd face of the ridge are so
determined that the value of thrust for tightening up the
coupling will be between a predetermined minimum value and a

predetermined maximum value. This ensures both the sealing

properties and durability at the same time.



fluid coupling conprising a first and a second

coupling nmenber 10 having respective fluid channels

communi cating with each other, a gasket interposed

bet ween abutting end faces of the two coupling

nmenbers and screw neans for fastening the two coupling
nmenbers together, each of the first and second

coupling nmenbers being provided in the end face

t her eof Raefemablnndhe ahgleccedbsedgsor thencnberngpmered face
flat bottom face, the gasket bein annul ar and

di apdde@ WhiBEnt aPpepadef 3 Oke828) aHE tatddsigp of the gasket
portiogs of %ﬁe two coupling nmenbers, the gasket

hat? ng® a® hAMuf&P - ridge formed on each of opposite

side surfaces thereof, . the flui oupl | pgdesi.gni -

nmet hod téﬁ%ge%%%? %te?%%gdapnghg&%tﬁgtb?hggrﬁgge%§%Vlng as 4

5 th eﬁ@f‘é‘ﬁéepa’éhﬁuéﬁapgzgégai GEPSSaSest RBakassbape angles o
defirned by an outer tapered ?ace provi di ng an outer

pesd PAES adnd Ul AC@e g Ak NiYREn P el faiceedroyi thagi By obtain
i nner peripheral surface and a flat face providing a

t opasndt sundateg rthgebavdnpsspet thepgasket, the

angl e between the tapered faces 25 of the ridge, the

hei ght dfhe IEeresege anenthieonpeaviidashe neahodt op dagigning a
face of the ridge being so determ ned that the val ue

of fi i dgtouroring gRIeRLEd Ngpa tHe toapri h GOk FRERA1RT member
predeterm ned nini val ue an r edet er m,ned

10 FroRRHR A REC B £ b ;Ehatrl{éed#g?gﬁ@&&%ﬁtﬁﬁ@ askEpch other:
the t lLe 5 of i d t
noRHESF T N6 FRE e THE T L4 b1 Thec Tad o8 &a £ £V
f a?ﬁu&ﬂﬁih@%éﬂ@@ﬁs anhg é&%ﬁh@é%"f& Fa3tkA i 8 454 ¥l eoupling
fol'l oW ng”expression: surface pressure as determ ned

fr ENAEREMHRdt T eBLBA-3P the fOFHe aXdssd edyd keiling members
experimental” value of thrust per unit area for

ti phtepi Rdipddie couphengersd hfest premsifi awéahasn annular
determ ned fromthe Vickers hardness of the gasket X

15 safretygssedcport iFhehav bngian fliaghbeniteg dp cleor tbet gabket being
used is, for 10 exanple, the greater of the two

i . annudlps poPt disr@skAenithén a space defined by the recessed
portions of the two coupling members, the gasket having an
annular ridge formed on each of opposite side surfaces thereof,

the fluid coupling designing method being characterized in

20 that the ridge of the gasket has a trapezoidal cross sectional
shape defined by an outer tapered face providing an outer
peripheral surface, an inner tapered face providing an inner
peripheral surface and a flat face providing a top end surface,

the hardness of the gasket, the angle between the tapered faces

25 of the ridge, the height of the ridge and the area of the flat
top end face of the ridge being so determined that the value

of thrust for tightening up the coupling is between a
predetermined minimum value and a predetermined maximum value.

Preferably, the hardness of the gasket, the taper angle
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coupling is in use, and the bolt | oad when the gasket

is tightened up. The experinental value of thrust per

unit area for tightening up the coupling is

determ ned froman actual thrust neasurenent and a

cal cul ated val ue of the pressur® 15 receiving surface.

The thrust per unit area as determned from the

Vi ckers hardness of the gasket can be determ ne from

anof eguati Dige epf esleantdagkeé he Mekessylmaranesse Mdge and the
0.102 X F/S (wherein Fis a test load, and Sis the
suafezeofartde .£1Bdt I‘tqm@rlsieilapﬁgomblp@rri@'isea@ﬂe so determined
durability can be 20 reliably ensured by determ ning

t hes ha® dfebss BrdtBRapeldPWERE SYREREF6F as to satisfy

t he above expression. F DESCR| PTION QF T

DRARNGS 49 B8 35 8 A AT AR v‘v‘%%vwld&%ulmlsqhtemg up

d I
CrRQULER! g 830l {LALg COUBLEIReBEEE PL0Ge dk thegor per unic
gaskel #&F i éﬁhﬁ&mhﬂ|ﬂHéjdaEﬂylh%g<QBrh%% per un unit area as
i nvention. Fl Is”a graph showi ng the rel ationship

begwesrmt hed f@éﬁu@h@mdl&m@ré Masdnaass est abld shagtkeftork safety
the fluid coupling 6 of the invention. FIG 4 is a

gr apbtshowi ng the rel ationship of the tightening-up

torque and the pressure receiving area to the

di spl acefient mas igsmald i Shezh frog-uthef raid teoupt i Hgeof is, for
the 5 invention. FIG 5 is a graph for use in

ob?é@lﬁph@r Rk Lo tRt Al Enef Bousk- ¢ nv (e ity load when the

f . th t th
Capart o ihfedst i ?¥§€e' R8dgg Yoo e ol Ghgngtiig, gasket Ls

SrOLRERhRAS, (ld BB GRG HIOL Sy b oL N B per unit area
SLELLAL: (8¢ EhEhg® uBntBQGCSQ ﬁlwae{g abberhengs ARghCan actual

of t ge 1s7120 deg. Fl 871 s another graph f
USehkfisObhalaRuR@n@dKeirsd a calculated value of the pressure
receiving surface. The thrust perunit area as determined from
the Vickers hardness of the gasket can be determine from an
equation representing the Vickers hardness HV = 0.102 X F/S
{wherein F is a test load, and S is the surface area).
Both the sealing properties and durability can be

reliably ensured by determining the hardness and shape of the

gasket so as to satisfy the above expression.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a sectional view showing a first embodiment
of fluid coupling according to the invention.
FIG. 2 is an enlarged view in section of a gasket for
use in the fluid coupling of the invention.
FIG. 3 is a graph showing the relationship between the

torque and the thrust as established for the fluid coupling
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suitable for use in the fluid coupling of the

invention, in 15 the case where the taper angl e of

the ridge is 90 deg. FIG 9 is a graph simlar to FIG

8 in the case where the taper angle of the ridge is

60 deg. FIG 10 is a graph simdar to FIG 8 in the

case where the taper angle of the ridge is 120 deg.

20 BEST MODE OF CARRYI NG QUT THE | NVENTI ON _
Enbbdilrenirsveritide. i nvention will be described bel ow

with reference to the drawings. In the follow ng

descri ptElgh, 4| éfst - a amd apibghshdaig std@s rflanignship of the
wil] be referred to as 25 "left" and "right.," FIG 1
sHbH%h%PW4?%Tu%n%%ﬁﬂﬁ%n%n%ft¢¢LH%F%ﬁHﬁﬁ|4ﬂf?ﬁv%qﬂaarea to the

%Jo%%i S gt menbeRlis sl il SEPulal Bhupling of the

, 3a comunicating with each other, an
annu ar gasket 4 interposed 7 between abutting end

faces ofpidie ot wa roﬁ‘lpél?l@%d'@'ﬁ%%r§n2@b’§alﬁﬂﬁg§f5§l¥\éts suitable
means (not shown) for fastening the two coupling

mefdersse?,in ttrﬁthlhﬁ_rd ct® 1fingst o aneh & econsh €oop) | 119 the case
menbers 2, 3 are provided 5 in the abutting end faces

t heteod wihd htapspeahgle afinal aidgeetssSéddpgrti ons 5,

6 each having a flat bottomface. The gasket 4 is

di sposediG. & gl'a%‘l@tgleirwll o%lrmﬂglastpatcie Kiéfi rfeditbythe ase where
recessed portions 5, 6 of the two coupling nenbers 2,

3. thqh@@%&k@gl@eugfp%@. ge69%i A 4R SRAul ar ri dge 7

Shown orf iir ohIA oS ¢ TH FG L. Fithe § 1 dbe e gjase vhere
r Lo onal hape

h??ne %y aﬁggﬁtg? g%é?ggs?age ?ggzggéldlng zn P

outer pefiphesal s §H5£ﬁe§ 20phneek Lagered ofbaﬁca%mthg gaskets

provi di ng an i nner peripheral 15 surface and a
f agei V&b D& oFd €Ik art aheedd fiaceouPliage of the invention, in
the case where the taper angle of the ridge is 90 deg.
FIG. 9 1s a graph similar to FIG. 8 in the case where
the taper angle of the ridge is 60 degq.

FIG. 10 is a graph similar to FIG. 8 in the case where

the taper angle of the ridge is 120 degq.

BEST MODE OF CARRYING OUT THE INVENTION

Embodiments of the inventionwill be described belowwith
reference to the drawings. In the following description,
left- and right-hand sides of FIG. 1 will be referred to as
“left” and “right.”

FIG. 1 shows a first embodiment of fluid coupling of the
invention. The fluild coupling 1 comprises first and second
coupling members 2, 3 having respective fluid channels Z2a, 3a

communicating with each other, an annular gasket 4 interposed
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7d extending radially outward fromthe base end of the

outer tapered face 7a serves as a reference face for -
determining the height of the ridge 7. The distance

froma plane through the center of the gasket 4 with

respect to the axial direction 20 thereof to the base

end of the inner tapered face 7b is slightly smaller

than the distance fromthe center plane through the
gas&kietedn tabltiel nef ene@ntecéacer fthd itwe ,caand hed fmafbers 2, 3
the thickness of the gasket other than the ridge) .
Thengasketw Jmehns anoitnshdendi doet érstenamgt etheoftwo coupling
fluid channel) greater than 25 the diameter of the

f I¢BPeRanfel 3 PageBRest the two coupling nembers 2,

3. The i ally posjite edges of_ the outer eriphery

of the guikdr: 4 mPEoCRERPENceP RS ERRYEF 7 Rebfpeprovided
acir alt . CLO sectiaon.is formed.in the axi.a

m hort orbREF 1 B BRaS sy e e F s Sy L, anurax
Wﬁé@éés@@f%&%f'ow of ENeagaskelidy 4Me11aRsse A0Al face. The
a between the tapered faces 7a, 7% of the ridge 7, t%e
hejghtet P4 of s tdiesposlgg im apdydNerdr 12 Hing pdddtdefined by
face 7c of the ridge 7 at the top end thereof are so

detlee nf enesk ddrhtpddtel wad e, &f oF theustowtdbpbendetawiears 2, 3.
a predeterm ned m ni numvalue and a predeterm ned
mekihenga veg ued wherrtdrel déd pr dttermentarduel 4o ridghtemmgach of
Is altered according to the designing nethod to be
de%RP?%bﬁeb%¥@ﬁLS¢ﬁgaFﬁé EbapePRg nmenmbers 2, 3 are

about 300 in Vickers hardness HV._ 10 A descriptjon ,
will be 2 VEYPYOF S heTnEnhBHIER ¥Rt Ynithg LG-he -f Llipgridge 7 of

CoURL 1 P 100516 L0E LOUBIL L 0 IEL PN Mo serines

experiments werecon

flw, dsgougk bRg t%g%?t%“c{ i X Sm%mh%%g‘?héilﬁgi 9US oA ¥EN peripheral

below. FIG 3 1is agra e ationship

besMeLAcE NanldnhoguS RNEd BEcE Wrbuéfov:'mf«‘n?ra@Dbnﬁ@Q‘ﬁ‘feripheral
the relationship between the torque and the thrust,

assdefecai nedl DY Tdight=ard M pRovéduply AgtepnBRESEaBe. A face

the formof blocks with four M4 bolts.
7d extending radially ocutward from the base end of the outer
tapered face 7a serves as a reference face‘ for determining the
height of the ridge 7. The distance from a plane through the
center of the gasket 4 with respect to the axial directicn
thereof to the base end of the inner tapered face 7b is slightly
smaller than the distance from the center plane through the
gasket 4 to the reference face 7d (i.e., one half of the
thickness of the gasket other than the ridge). The gasket 4
has an inside diameter (diameter of fluid channel) greater than

the diameter of the fluid channels 2a, 3a of the two coupling

members 2, 3. The axially opposite edges of the outer

periphery of the gasket 4 are chamfered, and a cavity 7f having .

a circular-arc cross section is formed in the axial midportion

of outer periphery of the gasket 4.
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Three kinds of bolts were used for the experinent;

bolts without plating, bolts plated with silver, and

bolts without plating 20 and with application of

grease. Use of these bolts indicates that the silver

pl ati ng or grease reduces the fgiction involved in

rotation, permtting the thrust to increase in

proportion to the torque, and that in the case of the

bol t s withwiticideatsi hgrdnthe Hhrofsthenga€lased ,atha taper angle
smal ler rate relative to the increase 25 in the

t okghetvere graprerirel GaesAews?p el tdleatriidgshi’p dffie height
the tightening-up torgque and the pressure receivin

are&tt BREHel I JpradeHehi@ natel hdhgatkat %a¢a 7§oOfgthe ridge
d .that = 90 d P=20,29 It i

ha RO reB fPd FBELFGTnG R 59 fakr Hhbagd Hial e value of
¢ D . e

0035 15 4 5L SBLECETERL PO K0, 20 o

| NOF &3S +riti nd HemERIRLENT A WP FREAUS hAf LB st Necement due to
di spl acenent reaches the height P of the ridge. 5 To

obt Bglot drend dquianed reeahEPErAL Qe it8% dasHighliMghethod to be
tightening-up force is needed, that is, thrust of not

s $ @ribadidre lowr edéket wonedupyhl g nanbrecesasyaterabout 300
tightening up. Further to ensure the required

st¥engtekers hardrew$rd.that the thrust be not in

excess of a predeterm ned value 10 corresponding to o

t he har dh&§S FLRHEOYHdldt P2 IA¥EBr df righs ,me qfhglesigning

f f. saf j I id d, ef d
1l AL ok e ot Loks preter o

t : el [ S of
(120 90 o) B, BRG: lcH1F,LJO5, AN L88,RL ceavures

expf epal ﬂrﬁicﬂ-éoh@)giﬁ_%r@_ BEQEE?BEHQ&%@}}H@ %rﬁiﬁ?s§§¥ven below.

factor < thrust tighteni ng-up the coup

thrust corgesperdangripht S8ow st faee hardnesssn s atveen the
factor. Wen the variation in area due to tightening

I stooonshdettetdthirtisics nDhe giaehesiabl e the tetathénship between
following 20 expression:
the torque and the thrust, as determined by tightening up
coupling members in the form of blocks with four M4 bolts.
Three kinds of bolts were used for the experiment; bolts withoﬁt
plating, bolts plated with silver, and bolts without plating
and with application ¢f grease. Use of these bolts indicates
that the silver plating or grease reduces the friction involved
in rotation, permitting the thrust to increase in proportion
to the torque, and that in the case of the bolts without plating,
the thrust increases at a smaller rate relative to the increase
in the torgue,
The graph of FIG. 4 shows the relationship of the
tightening-up torque and the pressure receiving area to the

displacement when the gasket 4 is so shaped that a = 90 deg

and P = 0.29 mm. It is seen that the pressure receiving area
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surface pressure as determ ned from m ni num

tightening-up force X safety factor < experinental

val ue of thrust per unit area for tightening up the

coupling <thrust per unit area as determ ned fromthe

Vi ckers hardness of the gasket X 25 safety factor.

The m nimumtightening-up force to be used is the

greater of the two, i.e., the bolt | oad when the

Coi-.llp)ftiffh@SdES ihnpmspoa;rtddme:cbottheI@HsipMeaméhe,gasldetthat the

is tightened up. Table 1 shows the mathematic

ex%%%%%%@f@e%rr%f@amﬁ alinaptt Feaditsivednri¢gpite an increase in
force, etc. and the neani ngs of synbols.

ht enj
T I SRING G 5000 S oRN/ING (MR oARoRL (Feaches the
I\l\/}(éight P of the ridge.

To obtain the required sealing properties, a minimum
tightening-up force is needed, that is, thrust of not smaller
than a predetermined wvalue is necessary for tightening up.
Further to ensure the required strength, it is required that
the thrust be not 1in excess of a predetermined value
corresponding to the hardness of the gasket 4. Accordingly,
when the factor of safety is also considered, it is preferred
that the gasket 4 have such a hardness and shape (taper angle
a, height P of the ridge and area S of flat top end face) as
to satisfy the following expression:

Minimum tightening-up force X safety factor < thrust for
tightening-up the coupling < thrust corresponding to the
surface hardness X safety factor.

When the wvariation in area due to tightening is
considered, it is more preferable to use the following
expression:

surface pressure as determined from minimum tightening-up
force X safety factor < experimental value of thrust per unit
area for tightening up the coupling <thrust per unit area
as determined from the Vickers hardness of the gasket X
safety factor.

The minimum tightening-up force to be used is the
greater of the two, i.e., the bolt load when the coupling is
in use and the bolt load when the gasket is tightened up. Table

1 shows the mathematic expressions for calculating the minimum
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tightening-up force, etc. and the meanings of symbols.
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unC QC. 7~0." 0." WO O .0cqC | CV nB3b33<.0 wa 12 FIG

5 shows a graph for use in obtaining gaskets suitable

for use in the fluid coupling of the invention. The

di spl acenent is plotted as abscissa, the thrust or

bolt Ioad as ordinate, and théztaper angle a of the

ridges on the gasket 5 is 90 deg to determ ne the

rel ati onship between the displacenent and the thrust

or bolt Thads stiews refer@néeortwse theolgraiphinf gekGets, suitable
a conparison between the gasket which is 30 in

Vi EREr S19far ditesshev Bhidl d heapslidard weth Bh& c%’\f%ntlon The

har dness HV of 100, sho t ha the t hr ust ut 340
Kof L SRAS SBBERT 145 (P M ReR 2 S Jhe FRE RNt 1o0ad

dlg?l G?LanaQ:t ( E tta Et I]:?% gg tlgPtt?I ngdgg)s ci(n %ﬂ% gasket

t ha e st amage

thes coypl '@QgOrtJS’O'cﬁe@é‘ﬁnirQeeX@ﬁés'f/&léMé&%h 'n.bé@n@een the
case of the gasket having a hardness of HV 1 0p

grapbpligethenti b caiescRhadt tde age obabQl twieh reference to
silver plating 15 (indicated by Ag PLATING results in

expheigmplaloﬁ/aimeSS i atermesh bt en hetweem tthes gasketthehich is
above two specinens, and that the bolt load in the
st 30 dro¥igkers handed sy Etrh:hﬁhﬁl@adtﬂtt Wlltbaﬁvﬂ@ﬁcers hardness

ht eni.ng up the gasket. and 7 show
¢ eBtics 160 ERpiF i 57 RRFF® 50 35 haf oo P gpoue 1120

h I f th Kk i d
deEg?Ft oRE o %8%&8 2 (e 3 BT ((PPR completion
Fl g’f nﬁﬁﬁ’&%ﬁ )t tg]r?d %aqe 'inlﬁ el ﬁ@eEaQEQJ Eflhe damage
JO deg o

from deg results i'n ecrease I'n

theysty widie theHhaR@®ling or bolt due to excessive thrust,
in the case of the gasket having a hardness of HV 100. The
graph further indicates that the use of boits of silver plating
(indicated by Ag PLATING) results in experimental values
intermediate between those of the above two specimens, and that
the beolt load in the state of use is much less than the bolt
lcad for tightening up the gasket.

FIGS. 6 and 7 show the results of experiments similar

to that of FIG. 5, where the taper angle o of the gasket ridges
7 was 60 deg (FIG. 6) or 120 deg (FIG. 7). A comparison with
FIG. 5 reveals that the change of the taper angle a from 90
deg to 60 deg results in a decrease in thrust, while the change
of the taper angle a from 90 deg to 120 deg leads to an increase
in thrust. Thus, a gasket 4 can be designed to obtain a
predetermined value of thrust in a certain range by varying,
for example, the Vickers hardness or taper angle.

FIG. 8 is another graph for use in obtaining gaskets

4 suitable for use in the fluld coupling of the invention. The
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of the taper angle a from90 deg to 120 deg leads to

an increase 25 in thrust. Thus, a gasket 4 can be

designed to obtain a predeterm ned value of thrust in

a certain range by varying, for exanple, the Vickers
hardness or taper angle. FIG 83is another graph for

use in obtaining gaskets 4 suitable for use in the

fluid coupling of the invention. The 13 displ acenent

i sdpiot 2 eemest absplsgded he dhsusssperthmithrarsgapeasunit area
ordinate, and the taper angle a of the ridges 7 on the
gaBdke?rdinatep drg t<lctapesd renghe relodt itheshijsiges 7 on the
bet ween the displ acement and the thrust per unit
ar%%ﬁkQ%éaé%bé¥ﬁﬁ€ﬁt§P @egarmégep%Peu%ﬁ%a%&%%s%+% kegween the
characteristics of the fluid coupling of th .
VST ORETE AP Br UH ¢t T ovist s AR R Sxperimental
t hfdiBle L UNLL AT 63 J Lo e d OEPécht?S?ké 9cs of the fluid

properties 1is obtalined at a displacenent of at |east

O0.do ihgeof HHlnddif 1@0UI MeReRtaphabrt hecsugfeeeeals that
pressure as determned from 10 the m ni num

t i gt erfingstupdoiee t<atrka kbgustedefounitie ayeedl fro properties
tightening up the coupling can be fulfilled. In view

of i3 bt igmadr adf asaf epyacemantuafiaty leasti §.flhonght .e., that
that the sealing properties can be reliably obtained

whieh t1RA sererkramt ithe spgfasgarpresuse| dasdetpeymined from
mm. Further if .t di,spl acepent is, . 15 for exa
ekt T £ D ERAAO CRerCaRPL SPEACP AR REE T

t r [ S i rs .
LAY SOTORRANAINIRY Ol ASKRL AACKRLS 1 view of the
r eflbh§ SARIY s frQIt \ASBUEERGA18 06, Tl iid ¢RURLNRTLRaPfthe sealing
strength, that the thrust per“unit area for

t i phéeartgeddheeCospl EpYy <ot Lisdd R@lernUBht & §3188ement is,
20 determ ned fromthe Vicﬁers har dness of the gasket.

| nfor exangfle,he badet\0 fldchor., Fhetkeéorief the dssplacement is,
desirable to obtain the strength on condition that

t hecHisspinceavwe st saaatd vemgp tbe MBOSIRPerShndé &hea reaches

di spl acement corresponds to the height P of the
riH@%Stﬁr%ﬁtth%vﬁﬁs?%¥Fe§ﬁ%”@%%%l%%e%é}ﬁ§k§? Vickers hardness

gﬁﬁf;&;% g”ggq(,etz%l"ﬂﬁé rril-cglefufPlelfeékgehtre%uofrénpeentr,l dgc?rs assuring

the fluid coupling 1 of strength, that the thrust per unit area

| e, at
f.'lﬁlé.t area for

for tightening up the coupling < thrust per unit area as
determined from the Vickers hardness of the gasket. In view
of the safety factor, therefore, it is desirable to obtain the
strength on cendition that the displacement should be up to
0.30 mm. Since the displacement corresponds to the height P
of the ridges 7 of the gasket, the displacement, if determined,
determines the height P of the ridges on the gasket 4.
FIGS. 9 and 10 show the results obtained by conducting
experiments similar to that of FIG. 8, with the ridges 7 of
the gasket 4 given a taper angle a of 60 deg (FIG. 9) or 120

deg (FIG. 10). AcompassionwithFIG. 8 shows that that a change
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FIGS. 9 and 10 show the results obtained by conducting
experinments simlar to that of FIG 8, with the ridges

7 of the gasket 4 given a taper angle a of 60 deg

(FIG 9) or 120 deg (FIG 10) . A conpassion with

FIG 8 shows that that a changé4l4 in the taper angle

a from90 deg to 60 deg gives rise to a need to

i ncrease the thrust per unit area, i.e., the thrust

peinubih¢ baparraggleed ffotont ) skeal itng 60 ofeer tgiesss rise to a
hence a need to determ ne whether or not a design

al PePat FOninceredspet htiden 5 ak RHe Wakle aiery tl.©., the thrust

B R RPN
i s 9 0 0.d . t he .t hrust., per. i t
L8 OB AT 68 00 52 12 U8k 4l S L AR P Bl be macte

seat ith@ sPhORSHId 88 i 6a P& sl i v
tapert anal e ais 90 l10 deag.&ltﬁgvmﬁg%’ggﬁ e%gr%etdb%s for giving

negessatyek Oedeticspl Reembatherrartglesi Wil {186 at 498xi Sngle o
to be made at the same tine to increase the

di pl| dvempad o elucieng tiché2Bedght ohettierustgesr unit area,
Al t hough the Vickers hardness HV is maintained at 100,

t he- e Vi ckéss Hapatlespecaniuft couese regudlresy efipr the sealing

gaskets 4 which are 15 further inproved in both the )
sRF PRET bt BPertieLarrdaduecdbitbpfyvheant e sy y « is 90

' he Vi ck har d t | e, tc.. b
A LB IR S B e unevnor o

ired M - o f 100, .
AL Mebete I 0o SR BHPH g Sallt g0 v

stehdl eesp1dd it H9 asPhd okl M@} of the ridges.
treatnment, and the gaSket 4 so "treated IS then

pahlshedghotBeni tRerki AbgBnebBDHSTRsARARRIEIGAR lH4cTYi00, the
In a fluid coupling wherein a gasket interposed

be¥wekars 25 mingd § ognnehfbsrsrses béed btarddt yagphets 4 which are
sealing properties, a proper seal structure is

pr BYT Hledl Hattissied he RYUptiRags srehbed $TopRirth et eedtdwmability
directed al so to the shape of the gasket, whereby the

f 157y %S&Silﬁ@%dsbwﬁwﬁagiweo&lﬁ &8 PAgIpPEper ERR]E angle,

angtc. by virtue of the increased freedom of design.
The required Vickers hardness, for example, of HV 100,
can be obtained by fully subjecting the gasket 4 of stainless
steel to a solid sclution heat treatment, and the gasket 4 so

treated is then polished to a mirror finish.

INDUSTRIAL APPLICABILITY
In a fluid coupling wherein a gasket interposed between
coupling members is deformed to give sealing properties, a
proper seal structure is provided between the coupling members,
with attentiondirected also to the shape of the gasket, whereby
the fluid coupling is improved in both sealing properties and

durability.
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durability. 15 CLAAIMS 1. A fluid coupling conprising

a first and a second coupling nenber having respective

fluid channels comunicating with each other, a

gasket interposed between 5 abutting end faces of the

two coupling menbers and screwlfeans for fastening the

two coupling nmenbers together, each of the first and

second coupling nmenbers being provided in the end

face thereof with an annul ar CL8&¥8sed portion having a

flat bottom face, the gasket being annul ar and

di sposedlw%hﬂuadmogﬁgéé@dmqurﬁe FbEBRs@pd a secend

ti f the t | mb .th ket
AV W0 annUPEPF i dgBeToPHed GROBACHISF opgosite channels

Si densit h f e i.d coupl.i [
crar e S EE G LR, cphR e s of YRS dR it tngseg petween
t rapezel flalert! @88egesf itoRAkwshape, 08l d ARG s 1Ad@8crew means
outer tapered face providing an outer periphera

sufdach starnimnehd amer edupadegphenbdirBgt8getnBE} each of the
peri pheral surface and a flat face providing a top

enfdl 3 faed, seconx féaupll Touphémep e doridiqpravicded mr the end
wherein the hardness of the gasket, the angle between

t 2 tapdtrEtaced thognofnpréari ggeesend perghendiatheg a flat

ri.dge and_the area of the flat to nd face of the L
r i%‘gfet%l eF AT W6t MRt BRI 1he Gnd Hrpasgdithin a
ti [ he. c liLng_ i etween _a r.edet.erm ned .
i s o e 4y o PR haRarReHCh R R Ra Pra s B Roupting

| it £OMP I HY RAGGRAHAG: hE gﬁa%ﬂ@léﬁo%‘%{iﬁié{%atfla% gr@%ﬁ each of

f
25 a between the outer tapéred face nnu

risigso oft& heidgasketaand therkpnaer tapered face
thereof is 50 to 130 deg. 4. A nethod of designing a

f | uitthec dlipliidngocphpnygshegn@ cHdrasiteanidzed Secahdt the ridge of

coupl i ng nmenber having respective fluid channels

corrRItiaERe thawi & it eerteotdrl crosgasket ionadr pbepd défined by
an outer tapered face providing an outer peripheral surface,
an inner tapered face providing an inner peripheral surface
and a flat face providing a top end surface.

2. A fluld coupling according to claim 1 wherein the
hardness of the gasket, the angle between the tapered faces
of the ridge, the height of the ridge and the area of the flat
top end face of the ridge are so determined that the value of
thrust for tightening up the coupling is between a
predeterminedminimum value and a predetermined maximum value.

3. Afluid coupling according to claim 2 wherein the angle
a between the outer tapered face of the annular ridge of the
gasket and the inner tapered face thereof is 50 to 130 deg.

4. A method of designing a fluid coupling comprising a

first and a second coupling member having respective fluid

channels communicating with each other, a gasket interposed
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bet ween abutting end faces of the two coupling nenbers

and screw neans for fastening the two coupling

nmenbers together, each of the first and second

coupl i ng nenbers being provided in the end face

thereof with an annul ar recessgd portion having a 5

flat bottom face, the gasket being annul ar and

di sposed within a space defined by the recessed

pdrdtiveresn ebuthénbwnd dapksngf thernber spuphengaskédters and screw
havi ng an annul ar ridge fornmed on each of opposite

sinfa sy rfce de atwrisuf | thadwd waidans imsgbegas gmg@gher, each
nmet hod bei ng characterized in. 10 that the rid

t HE §asket r AR CPEPEFLPAEPL EPESRERRRES SiFdNY gﬁaﬁéded in the

oG STLE I AN PR B ppving o
| nPele B%ft'oghfgéé tscg{é%g @r&db@l{;g%ﬁqm% BEBVdﬂéﬁ‘&séd within

t op en surface ness e gas

anglsg el wean ddie hapacedabac8sdlpoptibhe &f dgee HWe coupling
hei ght of the ridgé and the area of the flat top end

f acenodrdé hahd dge kel hgviagdet exmmuletr triatget iermakduen each of
of thrust for tightening up the coupling is between a

premer e e netdei siinfaceal theaadfa predet er mi ned
maxi mum val ue. 5. A nethod of designing a fluid , )
couﬁhenélaééiopepﬁélﬂe depignanth nethaf e 819 LApyarterized in

it G  FAECRE ae HasRESgeRs choTRRRGHI 068 CTys sectional
fot

SIS IR A —

exgpéﬁ‘?ﬁ}'lé’f‘al%ﬁf%@e,prﬁ%%ﬁera§a%%§:‘éﬁn'fﬁég ﬁf@@ldlng an inner

mnimimtightening-up 25 force X safety factor <

experipretal alfiRbnl ¥shtpeiceiPrbvidied & @op end surface,
tightening up the coupling <thrust per unit area as

detles manethfaoartite: Yackers tiar dnede lodtwhen gdskebpXred faces
safety factor.
of the ridge, the height of the ridge and the area of the flat
top end face of the ridge being so determined that the value
of thrust for tightening up the coupling is between a
predetermined minimum value and a predetermined maximum value.
5. A method of designing a fluid coupling according to
claim 4 characterized in that the hardness of the gasket, the
angle between the tapered faces of the ridge, the height of
the ridge and the area of the flat top end face of the ridge
are so determined as to satisfy the following expression:
surface pressure as determined from minimum tightening-up
force X safety factor < experimental value of thrust per unit
area for tightening up the coupling <thrust per unit area

as determined from the Vickers hardness of the gasket X

safety factor.



