- CHANGEOVER VALVE This invention relates to a poppet changeoveré)¢F9€;QA =0
poppet changeover valve of a known type for use in e.g. hydraulically or}\‘
pneunatical |l y*operated 5 industrial machines is shown in Fig. 8  ‘The
val ve conprises a valve body 1 of elastic material, 'such as synthetic
rubber, fastened over a circular projection 5.provided on a-valve rod 4 so
that the openings at the valve seats 6 and 7 are opened and cl osed as the
valve 10 rod 4 reciprocates axially. A valve body 1 of this type, however,

.often cones off fromthe projecti t upward by the penetration
of conpressed air flow ng betwee into the space left

bet ween the val ve body and the 15 rod 4. This trouble occurs when part
of the conpressed air BHikO§A¢EAR NS redlatRsPedy al d dfinddrabeneat h

"As the pressgﬁﬁvaround t he val ve body 1 drops when the conpressed air is
.discharged,'Y %htrapped air causes a sudden pressure buildup that thrusts
up the valve body. 20 AApoppeh, chhngebrexhaleec ofs af kaguentdyperise maj or

pressure var,iad i es . i ona

sol ution add%?% ) o%' Feegﬁ?gﬁég%ﬁg&géF3§%%%%%%fq%%é%xggﬁgﬁgﬁﬁé t he

proj ecti h 5iRAUSHKELIH| Bachiness iso shewnedde Fiige Bore Fhendtadiveli ff er ence d
.25 (see Fi omprieédegnvhlgenbadie 100kt ie1astief malteriallve fidy sd the end
portions 2 on _both, sides ;here f reducing to.,a m_nimum the di aneter of
the bore | n THEERSE LG TREPEF onEastonrEn aVEE Bo Pl Taulng BEBGTHANCE d |

thus increaspriovidedven, ai vabeeomred di Eb tchatt dhe ppeding=ratf ateire of the
val ve body By 1l diogelog SHRVS 3%l ARSRAPEHGITY HAGHL Idigle the
pplied®i enpt to

valive body 1. cessrve torce .appl nan a ake out ‘the inner
mol @ colt@ brediks t iecipracdtes axipgddy.1. Even a successful |y formed

val ve body then presenjsya®iai g8agPheof this type, however, often
comes off from the'prdjection 5 when thrust upward by the
penetration of compressed air flowing between the valve
ports into the space left between the valve body and the

15 rod 4. This trouble occurs when part of the compressed
air surrounding. the valve body 1 penetratés therebeneath.
As the pressure around the valve body 1 drops when the
compressed air is discharged, the entrapped air causes a
sudden pressure buildup that thrusts up the valve body.

20 As such, this trouble occurs ffequently where major -
pressure variation takes place around the valve body.

A conventional solution adopted for preventing
the valve body 1 from coming off the projection 5 of the
valve rod is to increase the bore diameter difference d

25 (see Fig. 8) between the middle portion 3 of the valve
body and the end portions 2 on both sides thereof by
reducing to a minimum the diameter of the bore in the
latter portions. When the bore diameter difference d is
thus increased, however, it becomes difficult during

30 manufacture of the valve body by molding to remove an
inner forming mold placed inside the valve body 1.
Excessive force appiied in an attempt to take out the
inner mold could break the formed valve body 1. Even a
successfully formed valve body then presents considerable
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2 difficulty in fitting onto the val've red.' Consequently, the bore

di aneter difference d cannot be.increased beyond certain linits. Wthin
such [Mnits, no val ve bodies conpletely free of the af orement i oned probl em
of keeping 5 the val ve.bodies in place on the valve rod have so'far been
avai | abl e. The present invention has been nmggle froma consideration of the
foregoing, and provides in a poppet changeover val ve having a slidable

val ve rod carrying a 10 val ve body of elastic material adapted to switch

the flow of flg4 t teag l.ve mn
i n and- out of contlgﬁl th@ Ht{{ﬁ{ﬁ) ahc#geﬁ%e sea‘{hs%arl%lw decﬁcfﬁf%%% f‘? )
i nprovenent  wikhh kRerprdianetem renge ¢l @anngt ke inerenset heyord body

15 is fitted, detipriomitesl, i n vﬁtﬁpiﬂ 'élibtpfliﬂ!&e/a'ﬁ@ VO QP IBEds sai d two
val ve seats, a first a#nular groove elngﬁgrOV| on each side of the

annul ar proj eG eFLIR Akgh PR HRIi eniqnpd \H%?‘b(?%r?&e%i’%‘&ond
annul ar gr Govetheeivel v dodlicsk ain tplacedrercld vdlre odhavarspregect i on;
said val ve bo ei as two separate segnents which are

i ndi vi dual Iy %%ﬁg¥e dﬁ%ﬁ&%% each side of said second annul ar groove; each
of the said val ve body %mmn&serm/mrglaﬁ:mn dwpsilbeer gradel f¥omta and

second fittinGdyicitdtitn fdé tﬁw fdlt Secon&ﬁ#&ﬁﬁééé Sin M BYsp&Rd

sai d second groove, respect | ve 1ttl n% -Pproj ect 1 on on
each said val VRANIRPEIyMAk (ﬂﬁﬂ’r’y Ry %ﬁ%ﬁ*ﬂtﬁ Halye,ked | SRV ing R ecting
flange. |nd herfloppBodh sl amast idingtafidlifdapted to switch the flow

of fluid between a plurality of ports in a valve casing
\“/ by coming in and out of contact with two opposedpvalve
seats provided therein, the imptovement which comprises:
" an annular projection, on which the valve body
15 1is fitted, being provided in a-portion of the valve rod
between said two valve seats, a first annular groove
beihg provided on each side of the annular projection by
reducing the dlameter of the valve rod and a second
‘annular groove belng provided at the center of the
20 annular projection;
' said valve body being formed as two separate
segments which are individually mounted one on each side
"of said second annular groove;
\M/ . each of the said valve body segments having
- 25 inteqrally formed first and second fitting pro;ectlons
flttlng into the respectlve flrst groove and said second
groove, respectively; and

said second fitting projection on each said

valve body segment comprising an annular, inwardly
30 projecting flange. '

"In the poppet changeover valve of this
invention, the first and. second fitting projections can
have considerably different bore diameters to fit into
the first and second annular grooves respectively,

35 thereby to prevent the first flttlng projections from
-getting thrust upwards by compressed air.



i nvention, the first and second fitting projections can have con5|derab{y
different bore diameters to fit into the first and second annul ar groqyvgs
respectively,. 35 thereby to prevent the first fitting projections from - ¢
getting thrust upwards by conpressed air. 3 Advant agepusly, the second
fitting projections provided on each seghent of the valve body segnents.
extends inwards, i.e. _towards the valve rod -sQ as to | eave the snall est.

‘possi bl e bore at theAQEARERIRPUSLY} . tBeVﬁ%ﬁ°F¢tFéﬁtiﬁgopFﬁéeggéSHﬂ annul ar
groove, tlisrefided omeces€l osdghehti 68 thej ealvanboayt e_admdﬁea enough into

t he val ve rod t [ ovi ad at e e Lal thr Even if

axially tkﬁ%ﬁ E¥n§%€§ﬁﬂ $q¥t| Bféfegﬁgoﬁggﬁ ﬁgd % b88y segnent-

woul d si nplga\be tive m@kkestaqosasble hlaorenaththet bentew theuebsi.ng noved

radi ally. yndRneeouEatLie onﬂehgécX?évgnhﬂerS?QgSGE “khbrgggeol f T rom the
the srde o

val ver od on Its second ectioh. Furt formng the
val ve bodythg serrnd phi bt ingspraieatienss @ PP@a@éSPdSP&BEHeHPtSf t he

segnents fegen $QIvé nﬁoaotd gp?ﬂdl&éeade&h&tenﬁeeﬂéﬁahbé f48ndkaalproj ecti on

th I d P t |
accor danc AR ne BYSRCEE RRVBHEYCRRRRPE. BN oBecHRRGELLEEREG w  h

referenceeprojéntinnoopanmengaﬂvembogg segmehtcwoukdgsimpily hevertlcal

cross- ft?“%ﬁi?ée&r Q& V‘tﬁé a§€§§9' ”Eﬁ!tp%tt Bleipl;“iﬁ%% Fig. 2 |

is-a parti Cros sec I ona ver ‘fro I éw-of “an in |V|dual
segnment cﬁraﬁkaLvae b@q@soquentEYenneathentvalve body segment will

~come Off from the valve rod on the side of its second
fitting projection. '-. _ g . I \‘/
Further, forming the valve body as two separate |
15 segments facilitates detachment of the segments from
' forming molds and thelr fitting onto the annular
projection on the valve rod.
_ Preferred embodiments of poppet changeover
valve in accordance with the present invention will now -
20 be described with reference to the accompanying drawings,
in which: ' | .
Fig. 1 is a vertical cross-sectional front view
of a first embodiment of this 1nventlon.
Fig. 2 is a partlally cross-sectlonal vert1cal .
25 front view of an individual segment of the valve body of i;/
this embodiment; _ _
Figs. 3 to 5 .are vertical oross-sectlonal views
showing parts of three further embodiments of this
invention:; _ _
30 Fig. GA is a vertioal cross-sectional view
showing part of a fifth embodiment of this invention;
- Figs. 6B and 6C are pefspective views showing
examples of a reinforcing ring for use in the fifth
embodiment; o _ '
35 Fig. 7 is a.vertical cross-sectional view
showing part of a sixth embodiment of this invention; -
and
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Figs.. 3to 5 are vertical cross-sectional' views showi ng parts of three
furt hac. enbodi nents of this invention; 30 : - Fig. 6Ais a vertica
cRoss-secti onal vi ew showi ng. part of a fifth enmbodi ment of this i-nvention;
Figs. 6B and 6C are perspective views show g exanples-of a r ei nf or ¢i ng

ring for use in the fifth enbodi nent; 35 Fig. 7 is a vertica

cross-secti onal VIeM/ShOMAng part of a sixth enbodi ment of. this i nventi on;
and 4 Fig. 8is a cr ct,i onal_vi ew of 'a valve bod onventlonal
poppet changeover val ve%s A G FRIesssseF el Yie fg 2 show

'?OfkrSt preffbpda'@ﬁbfﬁuﬂmﬁenﬂidﬂakspoppau|changeouér\Malﬂeéivalve'caﬁing
as an inlet port ¥ a or e
RSP Ko MR ol 2,

ports 11, 12 and-13 conmuni cat each ot her ans o

provi ded in t shoyapy £ixsd preferned embedimenss afh&his é-W@ﬂtsiqmcrjéhsed to

forma val ye ¢pdehca Yalde CadiHy 10/Nald ¥h Wriled %ﬂytnet dduthet A
first valve seat ,16 Ier%bﬁglto the inlet port 11 and a second val ve, seat

| eading t6 th@FFhdds@ pxhaust, BRKtdd -at PR tSHIdei (¥ A bF the
val ve chanber cbﬁunufhralteewrm %‘aoms:&n-ieﬁ;d by ridahsh@f alborms 1 15 seal ing
end 23 carryi e eof d n 24
having a subs r?s’ll?l%? tg’ezm Qre axi a%%rosﬁ%e(ﬁggﬁeﬂl# ta‘{]ewnqéd%%f&
portion thered# dist umalmd/m m awyalses champer 15 A% the annul ar’

groove 264igs ghﬁ%‘ﬂ% Qﬁt‘?@‘i‘fhé 'diﬁ:l‘?—i‘t tﬂlﬁr@ﬁ@' ar G il QA1 sehtyie

reduci ng -the di angeter of the valve rod
leading to the inlet port 11 and a second valve seat

\,/ leading to the exhaust port 13 are prov1ded at axlally
opposite ends of the valve chamber 15.
A valve rod 21 1nserted 1n the bore 14 has a
15 sealing end 23 carrying a seal 22 at each end thereof and
' an annular projectlon 24 haV1ng a substantially
trapezoidal axial cross-sectlon in the mlddle portion
thereof 51tuated between the two valve seats. A first
annular groove 26 is prov1ded on each side of the annular
20 projection 24 by reducing the diameter of the valve rod
_itself,'while'a second, common, annular groove 27 having “
a substantlally larger bore dlameter than the flrst
" annular grooves 26 is prov1ded at the center of the

- .7annu1ar projection 24. '

\‘/ 25 A valve body to be fitted onto the annular
pronectlon 1s formed as two identical segments 28 which
are adapted to be 1nd1v1dually fitted onto the annular
projection one on each side of the second annular groove
27 cut therein. Made of elastic material, such as

30 syhthetic rubber, the valve body segments 28 open and
close the openings at the valve seats 16 and 17 by coming
in an out of contact therew1th. ‘Each valve body segment
oomprlses, as best shown in F1g._2, a main portlon 28a
whose inner profile matohes_the outer profile of the

35 annular projection'24, and'ihteérally formed with the
main portion 28a, a first fitting projection 28b and a



itself, while a second, common, annutar groove’27 -having a substantialty

| ar ger bore di aneter than t he flrst annul ar grooves 26 is provided at &pe
center of: the annul ar projection 24. 25 . Aval ve body to be
fitted ont'oc the annular projection is formed as two identical segments 28
whi ch are adapted to be individually fitsed onto the annul ar projection one
on each side of the second annul-ar groove 27 cut therein. Made of elastic:
mat erial, such as 30 synthetic rubber,; the val ve body segnents 28 open and

cl ose the gpeniaoss gtihliepy 84Be1gs" 3855 017 oh oL QTHIT i1 ¢33 OUt Of
contact therew h*v Segnent Conpri ses, shown in
" Fig. 2, a main portien zga.\m@s ishm:m pnothleedménse.t IﬂﬁeOlftimStprofl |l e of

the 35 annﬁi@f;ﬂ?obfsséeeisﬂ 2§Bdisn¥69méh|&szrEEQiWHEE-Eﬁesﬂ@ﬂ1d¥”t'0n
28a, a flrst fit ghg;okectlon h 5 second fitting projection

28c one onddapatery he x¥&raipg PFlGﬁ sbge valxe bodyn SEIMEWE/dr awi ngs,
the first wfzhnenﬁhareeeahaomiii&hngslafreﬁeehaa ascylcbnqtmise‘s @il | er -

d h h h I b d whi I h d-
i tting prontulag, SHRaRARY, Proydzr iR, 318R08. (Rt seemily B¢ fs, 00"
Each segneattaéhed aOtahhednnularepxndcb&nopraﬂebwldnt34nuythawn ng the -
first cyl 'fﬁrﬁﬁatyiihdﬂﬁaﬂr QJiE‘EEh ng%%eb%% %bo i nltdE orld Yt gﬁféove 26

and the secon grOJec he conmon second groove 27
(see Fig. first gxeows, 5dP&#eiFBP secend Sﬁrﬁﬁtias preigstdrn R8econd

fitti ngopr gh€6t tRE EomAGNSBBLLNAS Q@&veblze qeeel Ftignt it h Moe Moeenting
casy detachrpnt of LherKal (e Rody Sedteal ol gl ag Wi, The |
second groprejection is as small as possible consistent with not
preventing easy detachment of the valve body segment from
forming molds. The relatively large difference in the
15 diameter between the first and the second grooves
prevents the first fitting projection 28b from getting
pushed up by compressed air. N
More particularly, the second fitting
projection 28c bites sufficiently radially deep into the
20 valve rod, so that any compressed air entrapped between
the valve disc segment 28 and the valve rod 21 hardly
pushes away the body segment 28 radially.. Any movement
that might be caused by such entrapped air w111 be in the _
direction of the axis of the valve rod 21 or in which the | \4/
25 second fitting projection on one of the segments 28 is
pressed against that on the other. 'Therefore, the_valve
body segments will not come off from the valve rod 21.
Furthermore, the mntual_interference,of_the second
fitting projections 28c on the two valve body segments 28
30 resulting from their being fitted into a common groove
prevents the segmentslza_from slipping away therefrom.
Providing the valve body as two separate
segments facilitates both detachment from forming:molds
and fitting on the projection on the valve rod.
35 _ The valve rod 21 slidably 1nserted in the bore
14 in the valve ca51ng 10 is urged in the reset direction



¥

prevents the first fitting projection 28b fromgetting pushed up by
conpressed air. Mre particularly, the second fitting projection 28c bites
sufficiently radially deép into the 20, valve rod, so that any coenpressed
air entrapped between t-he val ve di sc segnent 28 and the valve rod 21 hardly
pushes away the body segment 28 radlally §Any novenent that m ght be.
caused by such entrapped air will be in the direction of the axis of the
valve rod 21 or in which the 25 second flttlng projecti on-on .one of the
segments 28 i bypmeansd cfya nesethasprming (20 dintterposethdetfugan the end ve.
body Segrrent s gilgaciPlo tife Yflvd ¥8d M WA tHie botbopl Ue R{dVidavd Ne

mut ual interference o secon itting projections 28c on t two val ve
body segrent sboFe3d4.r esﬁﬂh‘-l%@rflﬁ’(ﬁﬂ AR ingteithe MnGing ifaree rﬁﬁm groove

Er gvent st t he &eem? gprdhd roem |d?i|3|diﬁaxw)ti)1§ hfiﬁdcﬂfarrﬁh@m Ftrrfa/d cam?mwe val ve
ody as se ara e se acil..tates et.ac rom f.orn ng
ol Us. and Bi + EFRYIGES RE RS GEHENE th Sk T 21 SREeE
val ve rod 21 medtﬂ.loyl iofs fltveldl ibretivieerb dthe deatd\ah/qiozﬂzs:.a5| mj;xé_o i's
urged in the “EE@P _ nﬁﬁﬁ{ ng. osed
bet ween t he e sur?&?rcdg%!l % ro r%t 0 I['Hodr%o cP
bore 14. Mhenmmgnﬁ§1QngﬂlﬁﬁhQNﬂ;aﬁ{ﬂng forcé of the reset sprlng 29 by an

oper ati ng mechani sm ( notpph Mved YIP \Qldqg,ﬁyitﬁaae Ve Gly t he val ve
rod 21 switches the flow of fluid between the |nd|V|du | ports.” The valve

rod drivi A0 nSeTReNES A8 I inserhed from e, fnd © t‘facl 8 RRTRE se.
The val ve rod ﬁtmwe/mﬁdﬂe:aalnge Ipodhile mﬂrﬂﬁ titee ivelord mbdy om

nd of th% d%éﬂ% %& by4means of an approprlate jig.
 Pig. 3 shows a modified form of the embodiment
of Figs. 1 and 2, in which the second'annularlgroove 33
15 cut in tbe progectlon 32 on the valve rod 31 has a
.dovetall like cross-sectlon. The second flttlng
projection 34c prov1ded on each valve body segment 34 is
so shaped as to come in contect with only the side wall
of the seoond groove 33, and not_with the bottom_walll
20 thereof. The space left between the radially innermost.
end of each second fitting projectlon 34c and the second'
_groove 33 prevents the entrapping of air during
_ assembllng. In assembling the valve body segments, air
\\/ ', is llkely to penetrate between the second flttlng
25 pro;ectlons_34c and the side walls of the second groove
33._\ But_the{spece left between the radially inner end
.“of each second fitting projection 34c and the second
- groove 33 as mentloned above is conduc1ve to preventlng
. the entrapping of such air and the inflow of compressed
36_ air from outs1de. To prevent the entrapping of such
air, air should be allowed to flow freely between the two
second f1tt1ng pro;ectlons 34c placed face-to-face.
| Accordlngly, clearance to allow the passage of air is
usually provided. between the adjoining second fitting
35,_pro;ect1ons 34c. The fac1ng surfaces. of the two second
fitting projections 34c may be roughened so that the



into the val ve casing 10 while conpressing the valve body segments 28 by
nmeans of an appropriate jig. Fig. 3 shows a nodified formof the enmbodisent

of Figs. 1 and 2, in which the second annul ar groove 33 15 cut

in the

projection 32°on the valve rod 31 has a dovetail-like eross-section. The
second fitting projection 34c provided o each valve body segnent 34 is so
shaped as to cone in contact with only -the side wall of the second groove
33, and nopassaget b€ kdrt ds ‘adiwlaysOmaﬁMaemled evEne wheac erecfdf htemeen t he

radial l'y 'ﬂge@mge&nqgga g zes%?. pl1 ey %&‘ Sy

groove 33 ents the“en r during asse

nd the second
I n assenbling

t he val ve b@@?ﬂ‘réﬁ#@ﬂﬁs orarad|1§1| GRSy eso OFe @W%Md

fitting 25mRyOobechHreviaddc oﬁn‘thbh‘fa%‘ﬁ'ﬁj %lﬂfadafs L he siRap

33.

But the_sp
prOJect?on

%ce | ef T bet ween $ e.ra laIIy |nn§ end of each second fitting

unther SERUTes:

29 Ye § cive to

pr event i ng3ghtoetheappilve &bdsaah air and t he |nflom/of conpressed 30 air

fr om out si
allowed to

i ow 1ot SabRrER. 190, Reiloct PR’ dorchld, SIS

pl aced facPrPDeP-&éenSAB&Gr ofnghe first smbodiment! ehowme imPige bf air is
usual l'y praxsele%uhe%wea& Lhgmiadhiyli N0 seQRRd ftind 'di%é’t%r&fé’lﬁ?té&!}? 34c.

The facing
roughengd
one of the

I ndent ati ons,.or..radial _grQaove th ORI means rovi ded -
on the facFﬂBogﬂl}nﬁg 8T %lgl]C é\%ﬁag&lﬁﬂ‘r]t esga}}eesa%/htgmo Bt eni ngJ
of the val o€ bhdy efgidgss 1 and 2 ‘and to the extent necessary are .
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sur f aces the two second fitting_ projections 34

13 FHStePPlemeFtﬁa§§a@@ gesgrik QQEﬁﬂfQﬁﬁnﬂﬂﬁrﬂﬁikwen when

mis pr esso@nag-asmcmeaqt BtailsAand rﬁinduiqhs e \the

designated in Fig. 3 by similar reference characters.
Figs. 4~7 likewise illustrate only the
significant modlficatlons to whlch the embodiments shown
relate. ' ' '
" Fig. 4 shows another preferred embodiment of
this invention, in which the first annular grooves 37.cut

 in the valve rod 36 each have the side wall thereof.

closer to the projection 38 of the valve rod 36 being

25

tapered toward the base of the projectlon 38, w1th a
first fitting proyectlon 39b on each valve body segment 5
39 being formed to come.in contact with said tapered side
wall. In this embodlment the valve body segments 39
are fastened to the valve rod with greater force as a

"result of the engagement of the first fittlng prOJectlon

30

39b with the tapered surface of the first groove 37.

Fig. 5 shows yet another preferred embodiment
of this invention, in whloh the progectlon 42 prov1ded on
the valve rod 41 has a rectangular cross-sectlon. The
first fitting- proyectlons 43b and the second fitting '

_ projections 43¢ on the valve body segments 43 are shaped

35

so as to come in contact w1th ‘the side wall of the
projectlon 42 and the inner wall of the second groove.

This design also ‘increases the force with which the valve.

body segment 43 is fastened to the projection 42.

¥
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34 to the valve rod 31. The cl earance | eft between the second fitting

proj egti ons 28c of the first enbodiment shown'in Fig. 1 also functions
Sﬁnllarly So does the’clearance in each 10 of the enbodi nents-to be
descri bed hereafter, .as well. O her structhéﬂ detail.s and functions of the
enbodi nent of Fig. 3 are substantially the sanme as those of that of Figs. 1

and 2, and to the extent lrbecessgagtyo‘@%:ea dﬁﬂ.@{}gﬁt e‘%eév\nfhsée:f% e}g? &\{aéf

reference characters. onIy t he

si gni fi cant nidnims, dldWQm'le!b vim sthicghe fétmcﬁﬁmﬂ Litoing rmm:ectmrg 4
shows anot her gycefey réEb}?WUé%d}Pfséd‘ﬂéxﬁ W@ﬁi&é’rh BéhtMpscide {éd st E

annul ar grooves, 37 cut 20 in the valve rod 36 each have the side wall
t hereof cl oserr9aPhefkt LR SMme i cantact Hé‘-%l‘?}'ee RREtR (RF e FRYRA
toward the shazgraive e mmﬁaewmﬁ&hwﬁfbjaeétim 48 tén nthervaPwé i vod 39b

Capered o de A1~ ne it o, Sadtdrih, & s 'Sy AR S0 the™s .
fastened to tvalwe wod iV by Htightendng dihoe kanty p@smdqnsfuimdoxenmment
of the first fggd taid‘%ﬁé&f&tf&.{hﬁ%fbi’ﬂ g eidy dé@%%%&%%é@%‘a@eéﬁetﬁéf st

groove 37. Fig. 5 shows-yet anot preferre 30, of th

i nvention, in3MMUWRR Hlaage@s dhesegand fitHing Rrelegielons 48Chas a
rectangulqm<up¥avfagalﬁﬁbreoﬂhe first flttlng prOJectlons 43b and t he

second 114119 Prolect ] Gl dot SR E, e e i s S Gedtd R0 857, 20
i nner wal | of usesl siac dridh s remtoerd infdnts mlm mt:str.terhcxﬁm séeomdrce with-
th the val & 19y Wtf& | fod ARSI {0 ddSRUREHL %b Yrevent
falling off. The thinner second fitting projections 46c
15 and bent portions 46d and a very small clearance (0.1 mm
or thereabout) left between the two bent portions 464
permit easy assembling beeause the second fitting
projections 46c on the adjoining valve body segments 46
are thus allowed to change their shape'with greater ease,
20 without . interfering with each other.

The reinforcing ring 50 may be either a ring of
elastic material whose elasticity is increased by means
of narrowed portions provided thereon as shown in

~_ Fig. 6B, or a ring of Springy material having a notch cut
U 25 therein as shown in Fig. 6C. In this embodiment too,
surface irregularities are provided on the mating faces
of the second fitting projections 46c and the bent
portions 46d to prevent the valve body segments 46 from
getting thrust upward by compressed air.

30 '~ Fig. 7 shows a yet further preferred embodiment
of this ihvention, in which each valve body segment 51
has a groove 52 cut in the first fitting projectioh 51b.
'The valve body segments'sl is securely fastened to the
valve rod 54 by means of a reinforcing ring 53 similar to

35 the one shown in Fig. 6C fitting in the groove 52.

- Other structural details and functions of the
embodiments of Figs. 4-7 are the same as those of the
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8 Fig. 6A shows a further preferred enbodi ment "of \this invention, in whk.ch
the second fitting projection 46c on each valve body segnent 46 has a fgnt
portion 46d adapted to cone in contact with the bottomof the second 5 .
groove 49 provided in the projection 48 on the valve rod,47. The two
segnents 46 are securely fastened to thegvalve rod 47 by tightening the.
bent portions 46d by nmeans of an elastic reinforcing ring 50 i nterposed
bet ween the annul ar’ flanges of the second flttlng projections 46¢ 10 '
provi ded ther ern |veI Iastlc [ rin Q_used in
Py e o F AR ek bAThaRE, St phRRaLERhG ARERLTE AleEriBstnLs T, Lo
~is so shapeﬁlhsbeogbvenehherabfhng off - The thinner second fitting
proj ections 46¢ 15 agﬂ Qegﬁvg Eibﬁni ? ﬂgdmgaﬁgrﬁgagggh thegpance (0.1 nm

or thereabout) left t ween e t wo ortions permt easy
assenbl i nP tﬁ@bgﬁbEﬁﬂtﬁlF%IHQtEPBFéc#Foﬁégﬂeclcﬁ 8md adj oi ni ng

val ve %dydﬁaﬁ?séatéﬁo%e thF&rakaiﬂﬁﬂet, Otﬁaaaeeohaetf]gtthﬁge with g(r) eat er

-ease, wi t hou nt e g e_reipnforci.ng ring may

be either BETIRY tb? #é g ﬁﬁ%e Fﬁﬁgmﬁﬂégsépggg EPVngsmFﬂ%Weased by means
of narromeﬂlightlpnshprberdtﬂahhéheodepthsbﬁwﬁhensEcgndGBroowea3B|ng of

-sprlngylniﬁ t ¢ relen I g. 6C I n
this enbodi éf€$¥2€¥égg??%§§ ?gﬁegh g?eai?oép aniﬁh%he mat i ng

faces of tofher¥ise thF#ﬁgeﬁrbyeghPoﬁgcﬂaé éa&t@ns prRiegsionoR8u6d to

prevenipt %fﬁéf@n@oﬂéaﬁﬁﬁggnBQ thef ﬁ.ﬁ&hﬁ&&hhmgethH&he%‘éaEﬁf)heCO”Dr essed -
air. 30 et further preferred enbodinent of this:

i nventi on, C?WP%WﬁQhaEgEﬂpyéP§m§Hod§°Qegnent 51 has'a groove 52 cut in the_/
first f|tt|ng proj ection 51b. The val ve body segnents 51 is securely .
fastened to the valve rod 54 by neans of a reinforcing ring 53 simlar to



35 the .one shown in Fig. 6C fitting’'in the groove 52. Qh Ctural
detalLs and functions of the enbodi nents of Fi are the as t hose

of the 9 first enbodinent, and therefore no det on will be
given thereof. This i.nvention is by no neans lir €§§ erred
enbodi nents illustrated in Figs. 1-7 .and 5 scr c abe For exanpl e,

the second fitting projection 28c of the first enbodrnent nay be made
slightly shorter than the depth .of the second groove 33, thereby preventlng
the entrappi nCIAIMEy that night otherw se be caused by the second fitting
projection 28c. 10 Different features of the individual enbodinents may be
conbi ned appropriately, too. 10 CLAIMS: 1. In a poppet changeover valve
having a slidabl e val ve ¥od Far? \ReppPet ehargefysr crakyahavingtari al

adapt edbto swsmam fYaefréd L&flriafiﬂ@?ah faﬁélfl@édﬂbﬂfep&stﬁclt n a valve

casin comi cont ac ve seats

pr ovi gedyt her &} 7% c?‘re‘fﬁ Wr‘r‘f:‘#‘ Her &%%pggngg‘ﬁﬁ‘gll?ﬁt‘ﬁ?%?eit i on,

on whi ch the \palunsahtm of port=din beivalype oaasimblhyacqumgomoandheutal ve

rod petueen STl dURAAl WG, dpbbiel FIVL AedboPoPrALy BhEKLIRY On
t e di er of

each side of e annu y reducing e valve
rod and a secdﬁ!ﬁ mm\relg% véhigh reomproiseR®d at the center of the

an annular. pro;ectlon, on which the valve body
is fitted, being prov;ded 1nla portion of the valve rod
between said two valve seats, a first annular groove
' \./ _ being provided .on each side of the annular projection by
reducing the dlameter of the vaive rod and a second
annular groove belng provided at the center of the
annular projection;
said valve body being formed as two separate
segments whlch are individually mounted one on each side
of said second annular groove;. '
each of the said valve body segments having
-1ntegra11y formed flrst and second fitting pro:ectlons
fitting into the respective first groove and said second
groove, respectlvely, and
sald second f1tt1ng pro;ectlon on each said
\~/ valve ‘body segment compr1s1ng an annular, inwardly
pro;ectlng flange._.

2. A valve accordlng to c1a1m 1, in whlch said-
. annular projection on the valve rod has a substantially
.trape201dal axial cross-sectional profile, and said
second annﬁlar”grooVe haﬁing-a larger inside diameter
than either of said first annular grooves.

3. A valve according to Claim 1, in which said
second annular groove has.a dbvetail-like cross-section,
and the second fitting projeetipn on'each said valve body
segment being shaped so as to contact the side walls of



annul ar projection; said val ve body being‘fornéd_as,ng_sepaLa%e—segnéhis

whi ch are individually nounted one

groove;

on each si-de of said second annul age-
first?®

each-of the said val ve body segments haviiﬂn “ﬂ&ﬂ“ uﬂluuUned
and second fit'ting projections fitting into the reB WY *Yroove and

§

sai d second groove, respectively; and sald second fitting projection on -

each said val ve body segnent conprising an annul ar
2.

fl ange.

profile,

than eit he¥abl €Beweefrst annul ar grooves. 3.

and sal d second annu groove having a | arger insi

i nwardly projecting _
A valve according to Caim1, in which said annular projection
on the valy i&ogeééﬁdaagﬂﬁihéngkébb&_h&% pae ¢dhta¥edh ES%?gﬁﬁﬁth”a'
| ar e di anme
A val ve according to Caim

ter

1, in which said second annul ar groove has a dovetail-like cross-section,
and the second fitting projection _on each said.valve body.se nt .bei ng
shaped so as to contﬁCt_éhgagyﬁeaﬁ&PF 158 %°'%}aggi§ ?§b§ﬂ81§ﬂﬁhldf‘groove
wi t hout cowitbehi pgovhsibnt ienmadel folrefrel. passagev alfvaiacbetsiesn t o C ai m

Lor Oaimfe baoshichiBEekkolaRbseRE LY piRCvRITIAGRAY A T Det een

the second T1

I Nng projec sal .segnents:

A val ve

accordi ng $@3meRtFr 1, in which.the side wall of each.said first annul ar
groove on the valve rod closer to the projection thereon is tapered toward

the base of the projectign, and said first.proiectiqn qQf eacgh.sai.d val ve
body segment is shapgd ‘3ovﬁi _tg & 1 the

yghagcording

aim in which
side wall of each said first annular groove on the valve
rod closer to the projection thereon is tapered toward
the base of the projection, and said first projection of.
each said valve body segment is"shaped to match a '
respective one of said tapered side walls.

| 6. A valve according to Claim 1, in which said
annular projection formed on the valve rod has a -
rectangular cross-section, and Said first fitting
projection on each said valve body segment is shaped to
contact a respective side wall of said projection.

7. A valve according t3“Riaim 1, in which said

second fitting projection of each said valve body segment

comprises a bent portion adapfed to come in contact with
the bottom surface of said second annular groove, and
said valve body segments are adapted'to be fastened to
‘the valve rod by tightening the bent portion with an
elasti¢ reinforcing ring interposed between the second
fitting projections of the two adjoining valve body
segments. | | .

8. A_valve according to Claim 1, in which each
'said valve body segment is fastened to the valve rod by
a reinforcing ring fitted into a groove cut in the first
fitting projection thereof. |

%



mespectlve one of sald tapered side walls. 6. A valve accordlng_La_CIalm
1, i n_ji ch said annul ar prOjecllon formed on the val ve rod has-

nect ahgul ar cross-sectidn, and said first fitting th sai d
val ve body segnent i s shaped to contact a respectlmﬁmmumlmﬂ ai d '
projection. 7. A valve according to Claimi in-whtch sdid"setond fitting
projection of each said val ve body segnent conprises a bent portion adapted

to conme in contact with the bottom surface of said second annul ar groove, -
and said val ve body segpent g @bppadaahaﬁgéavbe fraivepedubstaheiaallyeasod by

tightening thg bent rt|o w th a t] rein ng,| r gosed

bet ween t he - 5585ﬁanPE?PFﬁg FSF&BFEOH%ggf %ﬁS%FHEQ gbo?%é%g va?ha Eddy
segnents. 8. FigvaByeFagecohdi Fdgto5¢ Figsl, 6An6@hprhFadeh7sefdthel ve body
segnent is fa od by a reinforcing ring fitted into a
groove cut ing%ﬁgﬁp gﬁhp' ?%éﬁ %olectlon t her eof . 12 9. A poppet
changeover valve, substantially as hereinhefore-desecr-bed—ni-+h—reference to
Figs. 1 and. 2, Fig. 3, Fig. 4, Flg 5, Figs. 6A-6C or Fig. 7 of the
acconpanylng dramnngs o




