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1 TI TLE OF THE | NVENTI ON ’ R

FLUI D CONTROLLER BACKGROUND OF THE | NVENTI ON

The present invention relates to fluid controllers 5 wherein a verti cal
val ve stem havi ng an upper end pro- jecting upward fromthe upper
surface of a bonnet is provided with a horizontal pin extending through
t he upper end, and is novable upward or downward with the upward or
downward novenent of the horizontal pin to 10 open or close a fluid
channel . FIG 9 shows such a fluid controller already known.

The illustrated fluid controller 51, whichlis terned a t oggl e val ve,

conpri ses a val ve body 52 having a fluid I nl et channel 52a facing
leftward and a fluid outlet 15 BHEIMAF FHE RAMENF XANyht ward, a tubul ar
bonnet 53 at- tached to the upper portion of the valve body 52, a

val ve stem 54 di sposed inside the \EUIUD RONTROLIER t he bonnet 53
upwardly and downwardly novably and havi ng an upper end 54a projecting
upward fromthe bonnet 53, a 20 valve disk 56 provided at the | ower end of
t he val ve stem 54 for opening or closing the fluid inlet channel

52a with the upward or downwapgcrRereURDt off THheIngEMNEION stem 54, a

conpression coil spring 57 bearing against an
The present invention relates to fluid controllers

5 wherein a vertical valve stem having an upper.end pro-
jecting upward from the upper surface of a bonnet is
provided with a horizontal pin extending through the
upper end, and is movable upward or downward with the
upward or downward movement of the horizontal pin to

10 open or close a fluid channel.

FIé. 9 shows such a fluid controller already known.

The iliusfrated fluid contro;ler 51, which is termed a
toggle valve, comprises a valve body 52 having a fluid
inlét channel 52a facing leftward and a fluid outlet

15 channel 52b facing rightward, a tubular bonnet 53 at-
tached to the upper portion of the valve body 52, a
valve stem 54 disposed inside the valve body 52 and the
bonnet 53 upwardly and downwardly movably and having an
upper end 54a projecting upward from the bonnet 53, a

20 wvalve disk 56 provided at the lower end of the valve
stem 54 for opening or closing the fluid inlet channel
52a with the upward or downward movement of the valve

stem 54, a compression coil spring 57 bearing against an
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2 #’duter_flange 5b forned on the valve stem54 close to its | ower
end and an annul ar spring retainer 53a provided on the i nner periphery
of an upper end portion of the bonnet 53 for biasing the valve stem 54
downward, a 5 horizontal pin drive | ever 58 having the horizontal pin

55 extendi ng through a base end thereof and pivotally novabl e about the
axis of the pin 55 to a horizontal position (shown in a solid line) or
alternatively to a vertical position (shown in a chain line), and an

10 annul ar | ever seat 59 provided on the upaer end of the bonnet 53 for
the drive lever 58 to bear on. The drive | ever 58 has faces 58a, 58b to
be in bearing contact W the | eyer seat 59 which fgf s are at

th ,
di f f er ent di QP ERE E130G0 PRIARTRA 0?1 t HRE MR H S T Hi ™ FO5R) TRVESS 15

the pin 55 upward or downward. Stated nore specifically, the first
bearing face 58alower emdtaed@nyvannelaf SPring EREAIngT 1333 REP6HEd R nal
direction of the lever is in contact with the |ever seat 59 when the
drive | ever 58 ithéninherhperipheny @bdstnivppeperddbertiehiof ttkesolid
line in the drawi ng. The second bearing face 58b of the drive |ever 58
per pendi cul ar t dbonnett$? fongbiadingl the rexlveonstdm it dewsrard, i cont act
with the | ever seat 59 when the drive lever 58 is in the verti cal
posi tion indisatgsrifohbel ChohNdtivé 1&véhess having the horizontal pin
55 extending through a base end thereof and pivotally
movable about the axis of the pin 55 to a horizontal
position (shown in a solid line) or alternatively to a
vertical position (shown in a chain line), and an
10 annular lever seat 59 provided on the upper end of the
bonnet 53 for the drive lever 58 to bear on. The drive
lever 58 has faces 58a, 58b to be in bearing contact
with the lever seat 59 which faces are at different
distances from the axis of the horizontal pin 55 to move
15 the pin 55 upward or downward.

Stated more specifically, the first bearing face 58a
of the drive lever 58 in parallel to the longitudinal
direction of the lever is in contact with the lever seat
59 when the drive lever 58 is in the horizontal position

20 indicated in the solid line in the drawing. The second
bearing face 58b of the drive lever 58 perpendicular to
the longitudinal direction of the lever is in contact

with the lever seat 59 when the drive lever 58 is in the

vertical position indicated in the chain line in the



3 drawi ng. The distance fromthe second bearing face 58b to the
axis of the horizontal pin 55 is greater than the di stance fromthe
first bearing face 58a to the pin axi s, such that the distance between
the axis of the pin 5 55 and the portion of the drive lever 58 in bearing
contact with the seat 59 is increased by pivotally novi ng the drive
| ever 58 fromthe horizontal position to the vertical position. This
upward novenent of the hori zontal pin 55 raises the valve stem54 to
open the 10 fluid channel 52a. Wth the conventional fluid
controll er descri bed, the horizontal pi™h drive | ever needs to be
pi votally mpved .t o t he_ hor.i zont al EOSit%ﬁn ar vert'caI.Ros%tion

&Pfe Pe

agai nst the for 8&83¥ingri drR§ FAFEPPER i RECGPf RS25 8reangPt he
| ever seat. The pivotal novenment requires gregé torgue, which is Likely
to give pain totPh&hgaagis ofukbg PREIEEPERL BLRovRdifoIbRRRSEr TBPBsE Bhe
fluid channel . The sliding friction causes wear on the bearing face
of the drive | edéstenceodirent thiet firss beeriagefaseab8acheathengifhe
problemof failing to ensure the full open or closed state. The
movenent of theaxis, &uiche therertheodiib&éahoei betwabnptbet ashsr efuthespan
gr eat space, giving rise to the problem of necessitating an
5 55 and the portion of the drive lever 58 in bearing
contact with the seat 59 is increased by pivotally
moving the drive lever 58 from the horizontal position
to the vertical position. This upward movement of the
horizontal pin 55 raises the valve stem 54 to open the
10 fluid channel 52a.
With the conventional fluid controller described,
the horizontal pin drive lever needs to be pivotally
moved to the horizontal position or vertical position
against the force of sliding friction between the drive
15 lever and the lever seat. The pivotal movement requires
great torque, which is likely to give pain to the hand
when the lever is moved to open or close the fluid
channel. The sliding friction causes wear on the
bearing face of the drive lever in contact with the
20 lever seat, entailing the problem of failing to ensure
the full open or closed state. The movement of the
drive lever to the horizontal position requires a great

space, giving rise to the problem of necessitating an

increased space when a plurality of controllers are to



I ncreased space when a plurality of controllers are to '
4 - be install ed. SUMMARY OF THE | NVENTI ON An
obj ect of the present invention is to provide a fluid controller by
which a fluid channel. can be opened 5 or closed without necessitating a
great force and W thout entailing wear due to a frictional force, and
whi ch can be installed in a dimnished space when a plurality of
controllers are to be used. Anot her object of the invention is to
provide a 10 fluid controller equipped w gh a | ock nmechani smfor

hol ding the fluid channel fully open or closed with high reliability.

The present inw&gti&gkéifg&ges a fluid controller wherein a vertica
val ve stem havinhg an upper end 15 projecting upward from an upper surface

of a bonnet is provi ded w I | 138} ndi ng t hrough the
'd OF Oftie %Wlﬂl'ﬁ?@bﬁ

upper end, and the valve stemis novable to a lower position to hold a
[jud channel o] oseg, by PELPG. D 858 cocend MVBIALY 20 & ogdpper o
000, o v oA o e P Ve P LA, SO0 | U hereg
hori zontal pin upward or downward conprises a
5 or closed without necessitating a great force and
without entailing wear due to a frictional force, and
which can be installed in a diminished space when a
plurality of controllers are to be used.
Another object of the invention is to provide a
10 fluid controller equipped with a lock mechanism for
holding the fluid channel fully'open or closed with high
reliability.
The present invention provides a fluid controller
wherein a vertical valve stem having an upper end
15 projecting upward from an upper surface of a bonnet is
provided'with a horizontal pin extending through the
upper end, and the valve stem is movable to a lower
position to hold a fluid channel closed by being biased
downward by an elastic member or alternatively to a
20 ﬁigher position to hold the fluid channel open by moving
the horizontal pin upward, the fluid controller being
characterized in that a horizontal pin drive device for

moving the horizontal pin upward or downward comprises a

pivotal member pivotally movable about an axis of the



pi votal nenber pivotally novabl e about an axis of the

5 - hori zontal pin, a rollable roller rotatably supported by a | owner
end of the pivotal nmenber and having an axis parallel to the axis of
the horizontal pin, and a sl ope provi ded by the upper surface of the
bonnet for allowng 5 the roller to roll therealong in a plane orthogonal
to the axis thereof, the pivotal nenber being pivotally novable to
roll the roller along the slope and nove the rol | er-supporting pivotal
menber upward or downward with the rollg ng novenent, whereby the

hori zontal pin is 10 noved upward or downward. When the pivota

menber is plvotg ¥2ﬁn¥eg %¥nhagd o%%abi@ o%f*éfr §bﬁ§0@@b§5@%§a0p;

and the rolling VENe froves er upwar d ‘or downwar d,

Stem noves. upvaRdl ﬁéﬁo'aﬁaé%sﬁﬂeﬁéwom “epoS cend HTHG, p REHEC)

stem noves upwafdli® annel
Unli ke the conventi onal rive lever which.is votally qgved alnst
sliding fr PeFpdhHelt Fe EP?OPéanﬁﬁbEPelgoﬁ%?%? R pRR%t Al F

against rolling friction, so that the fluid channel can 20 _be o ened or
closed without peoeidedabyngha yppar svréece of Bh@ hHeRMRhtfPRea L REIPFood
of causing wear on the portion where sliding friction occurs. Since

t he 5 +the roller to roll therealong in a plane orthogonal to

the axis thereof, the pivotal member being pivotally
movable to roll the roller along the slope and move the
roller-supporting pivotal member upward or downward with
the rolling movement, whereby the horizontal pin is

10 moved upward or downward.

When the pivotal member is pivotally moved by hand,
the roller rolls along the slope, and the rolling
movement moves the pivotal member upward or downward,
whereby horizontal pin is raised or lowered. As a

15 result, the valve stem moves upward or downward to open
or close the fluid channel. Unlike the conventional .
drive lever which is pivotally moved against sliding
friction, the pivotal member is merely moved pivotally
against rolling friction, so that the fluid channel can

20 be opened or closed without necessitating.a great force
and without the likelihood of causing wear on the
portion where sliding friction occurs. Since the
pivotal member need not be moved to a hori;ontal

position when causing the roller to roll along the



pi vot al ‘nmenber need not be noved to a horizontal posi ti on when causi ng
the roller to roll along the 6
sl ope, the space necessary for installing a plurality of controllers
can be smaller than is required conventional ly. Preferably, the
fluid controller further conprises a 5 |lock device provided between the
drive device and the val ve stemfor |ocking the valve stemin one of

t he | ower position for holding the fluid channel closed and t he
upper position for holding the fluid channel. open. The val ve stem can
then be |ocked in position to hold 10 the'ﬁ uid channel closed or

alternatively to ld t h n ds] ted i
Tnadvertent 1y, StoPdendhs,gRerd Beareant aat hSRLELAR R By SPRLIPY, P
opened or closed state The piyot al nber may conprise a roller
SUpport . 15 port FERCRAYHRE St REPRBRT SBRLLPE ptRoExtEntFRYLTRGr et hr ough
and di sposed inside a cover _covering the upper end of the valve stem
and a handl e proFeBVER§LIOPR&LY-from t he cover through a hole forned in
a top portion of the cover. The roller supported by the roller support
20 portion can then Breefespbird thei §éuifecenvrelint furthepteerprises a
The | ock device conprises, for exanple, a stopper

5 lock device provided between the drive device and the

valve stem for locking the valve stem in one of the
lower position for holding the fluid channel closed and
the upper position for holding the fluid channel open.
The valve stem can then be locked in position to hold
10 the fluid channel closed or, alternatively to hold the
channel open and is prevented from moving inadvertently,
consequently assuring the fluid channel of the fully
opened or closed state.
The pivotal member may comprise a roller support
15 portion having the horizontal pin extending therethrough
and disposed inside a cover covering the upper end of
the valve stem, and a handle projecting upward from the
cover through a hole formed in a top portion of the
cover. The roller supported by the roller support
20 portion can then be disposed inside the cover and
protected.
The lock device comprises, for example, a stopper
supported by the pivotal member so as to be movable

between a position where the stopper engages with the



supported by the pivotal nenber so as to be novable bet ween a position
where the stopper engages with the

7 val ve stem and a position where the stopper is out of engagenent
therewith, a conpression coil spring for bi asi ng the stopper into
engagenent with the val ve stem a pair of left and right |ocking
cavities fornmed in an 5 upper end face of the valve stemfor fitting in a
| ower end of the stopper, and a | ocking-unl ocki ng knob attached to
an upper end of the stopper. Alternatively, the | ock device conprises a
st opper supported by the pi votal nenber “so as to be novabl e between a

position 10 where the stopper engages Wth the | ve st and a

posi ti on where t‘?é‘vﬁ e ETD’EC{ &t&#%@r?&&g}%% tht stq-‘r?@ %vqa ¢ Mt °f
engagenent pl ate provided at an upper end of, the valve stem_a pair of
left and right |%€9&9€g“ent ORAMED £ & RIFRTESH W ot L SRS 7% he

engagenent 15 plate for fitting in a |lower end of the stopper, and a
| ocki ng- unl ocki rRj-3Gierg R EQPReF ANt RIGAgRPeHTt Hidh the giadyiferStefhe
val ve stem can then be | ocked in position for holding the fluid

channel closed & majien &f Jefagnd right tlecksingpg@vitiashEammadesipord ng

one of the locking 20 cavities. The stopper is biased by the elastic
menber it aprgagan®enface tdf tthe walwe sttem dfut dEtttingr diroree Yyver

end of_the stopper, and a locking-unlocking knob
attached to an upper end of the stopper. Alternatively,
the lock device comprises a stopper supported by the
pivotal member so as to be movable betweeﬂ a position

10 where the stopper engages with the valve stem and a
position where the stopper is out of engagement
therewith, an engagement plate provided at an upper end
of the valve stem, a pair of left and right locking
cavities formed in an upper portion of the engagement

15 plate for fitting in a lower end of the stopper, and a
locking-unlocking knob attached to an upper end of the
stopper. The valve stem can then be locked in position -
for holding the fluid channel closed or open by engaging
the stopper in the corresponding one of the locking

20 cavities. The stopper is biased by the elastic member
into engagement with the valve stem and can therefore be
held locked at this time. The valve stem can be
unlocked by moving the stopper against the biasing force

of the elastic member. Thus, the fluid channel can be



held | ocked at this time. The val ve stem can be unl ocked by noving the
st opper agai nst the biasing force of the elastic nenber. Thus, the
fluid channel can be 8 hel d
closed or alternatively held open by a very sinple procedure.

More specifically, the | ock device has the foll ow ng construction. The
stopper is slidably inserted through 5 a stopper guide bore forned in the
pi votal nenber and rot at abl e about an axis of the stopper, the pivotal
menber being formed in an upper end face of ja handl e thereof with a

| ocking groove extending laterally and great in wdth and depth, and an

unl ocki ng groov ositione front n sides of the groove to
extend across t el seeen FE A Forid eV e o ¥ iy EFR g
provided on a bottomface thereof with a pair of left and right

downwar d protrus?%ﬁ%?%%Fe' positioned as to hold the upper end of the
handl e 15 therebetween in a Iocqug state, the knob having a | ower

hal f thereof positi dfeeisremificridng "'@}?Ebo\&c}? HeHee hasnéﬂ‘tﬂ EPflawag
pi votal nenber when the stopper |ower end is fitted in the | ocking
cavity in the | ceirsgrectien. The hetepnemarsl $ristahisi dnsasftadhecikmmigtbei ng
fittable into 20 the unlocking groove in the handl e when the knob in the
| ocki ng st at e5i sa pstdmEpen pgaide thoredfdimaxiigin Hthelggitatal member and
rotatable about an axis of the stopper, the pivotal
member being formed in an upper end face of a handle
thereof Qith a locking groove extending laterally and
great in width and depth, and an unlocking groove
10 positioned at front and rear sides of the groove to
extend across the groove and small in width and depth,
the knob being provided on a bottom face thereof with a
pair of left and right downward protrusions so
positioned as to hold the upper end of the handle
15 therebetween in a locking state, the knob having a lower
half thereof positioned in the locking groove in the
handle of the pivotal member when the stopper lower end
is fitted in the locking cavity in the locking state,
the downward protrusions of the knob being fittable into
20 the unlocking groove in the handle when the knob in the
locking state is pulled up and turned through 90 deg to
raise the knob relative to the pivotal member by an

amount corresponding to the difference in depth between

the locking groove and the unlocking groove plus the



rai se the knob relative to the pivotal nmenber by an anount

corresponding to the difference in depth between t he | ocki ng groove
and the unl ocki ng groove plus the

9 anount of projection of the downward protrusions and to t her eby
nove the stopper | ower end out of the | ocking cavity, whereby the

pi votal nenber is unlocked and nade pi votally novable. The val ve stem
can then be changed 5 over easily fromone | ocking position to the other
| ocking position to hold the fluid channel £l osed or open, while a

| ocki ng-unl ocki ng change can be effected W th extreme ease by noving

the knob upward_and do ; . ARd SEULAENEolRGa k808 rot20s 1 Thea +
engagenent pIatgmﬁﬁ?qhavgg%gggFfégﬂtﬁgrgthroagh @ Bf%e h%%??gntal p?n

extendi ng through the valve stem upper._en nd iLs-.th b novabl e
with the val ve %heregyeWPﬁﬁm%bﬁ 8?°88&ﬁm§§8?§mg?§ gﬁt ?%cﬁ$§g¥%g%?§?es
formed in the plate. 15 .BRI EF DESCRI PTI ON THE DRA

FIG 1is a vieﬁaVﬁtVérFP@EFbXeEP?ongﬁﬁﬁEnEeQbFFré? ungge%ﬁ%oﬁ?ﬁx%%ﬁé%
fluid controller of the invention with a fluid channel held o ea;

FIG 2 is a viemiveteddyi sovelilen alfBrgvehye| phem fan EbePlb?nc??EBe

5 over easily from one locking position to the other
locking position to hold the fluid channel closed or
open, while a locking-unlocking change can be effected
with extreme ease by moving the knob upward and downward
and turning the knob.

10 The engagement plate may have inserted therethrough
the horizontal pin extending through the valve stem
upper end and is thereby made movable with the valve
stem upward or downward, with the locking cavities
formed in the plate.

15 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view in wvertical section showing a first
embodiment of fluid controller of the invention with a
fluid channel held open;

FIG. 2 is a view in section taken along the line II-

20 II in FIG. 1;

FIG. 3 is a view in section taken along the line
III-III in FIG. 1;

F1G. 4 is a view in vertical section corresponding

to FIG. 1 and showing the same with the fluid channel



FIG 3 is aviewin section taken along the |ine [11-111 in FIG 1
FIG 4 is aviewin vertical section correspondi ng to FIG 1 and
showi ng the sane with the fluid channel

10 cl osed; FIG 5 includes plan views show ng the sanme in the
fluid channel opened state (a) and in the fluid channel cl osed state
(b); 5 FIG 6 is aviewin vertical section showi ng a second
enbodi nent of fluid controller of the invention with a fluid channel
cl osed; FIG 7 is aviewin sectioaptaken along the line

VII-VII in FIG 6; 10 FIG 8 is a view'in vertical section
correspondi ng to FIG 6 and showing the same with the fluid channel
hel d open; and S19sed: FiG 9 s a view in vertlcal section showing a
conventional fluid contraller, | PTI ON OF THE PREFERRED
EMBODI MENTS : Eﬁboélﬁﬁﬁ%gdﬁﬁ Pﬁ%nlﬁ%%ﬂ§l OWFPd HRE 7¥8F | HRd %Iow

wth reference to the drawings. FIGS. 1 to 5 show a first _enpbodi
and FIGS. 6 to &lmidecbaunekbonenedt state fae ?@@nisn"'&*@%eﬂ;“ldl‘é%??e
"left" and "right" used 20 herein refer respectively to the upper and
| ower sides closed state (b):;

5 FIG. 6 is a view in vertical section showing a
second embodiment of fluid controller of the invention
with a fluid channel closed;

FIG. 7 is a view in section taken along the line
V1iI-VII in FIG. 6;

10 FIG. 8 is a view in vertical section corresponding
to FIG. 6 and showing the same with the fluid channel
held open; and

FIG. 9 is a view in vertical section showing a
conventional fluid controller.

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the invention will be described below
with reference to the drawings. FIGS. 1 to 5 show a
first embodiment, and FIGS. 6 to 8 a second embodiment.
The terms "upper," "lower," "left" and "right" used

20 herein refer respectively to the upper and lower sides
and the left-hand and right-hand sides of FIG. 1. The
terms "front" and "rear" refer to the front side of the

plane of FIG. 1 and the rear side thereof, respectively.



and the |l eft-hand and right-hand sides of FIG 1. The terns "front"
and "rear" refer to the front side of the plane of FIG 1 and the rear
side thereof, respectively. FIG 1 shows a fluid
controller 1 of the present i nvention, which conprises a valve body 2
having a fluid i nl et channel 2a facing leftward and a fluid outlet
channel 2b facing rightward, a tubular bonnet 3 attached 5 to the upper
side of the valve body 2 by a bonnet nut 4, a valve stem 5 di sposed
i nside the bonnet 3 upwardly and domnmg{dly novabl y and havi ng an upper
end 5a projecting upward from the bonn 1 3, a diaphragm (val ve el enent)

provided at the | ower end of the valve s& m5 _for %g openi ng or

0

6
closing the fluid i fi%&: dnahss & Hhude aeatro war 8ot Ward “novenent
of the valve stem5, an annul ar di aphragm hol der 7 attached to the
| oner end of 1iRYRNHRThe tWIBL G CMATHSRE heIaie Redai2 Pvilingn Soff Liuge
di aphragm 6 between the hol der and the valve body 2, a 15 seat 8 provided
at an inner perijpHeatlclpommelorRaffading lefityard 1gady a6 fdafidniongl&F upwar d
opening of the inlet channel 2a for receiving the diaphragm6, a
conpr essi on ahErnesiprain g eingu seightwarte  [gorindu l3ira i ninedr i3n ¢ thgaihest
an outer flange 5b fornmed on the valve stem5 close to 20 its |ower end
and an annul &8 sy it nedpemesidd) gff atiedethlve body 2 by a bonnet nut 4,
a valve stem 5 disposed inside the bonnet 3 upwardly and
downwardly movably and having an upper end 5a projecting
upward from the bonnet 3, a diaphragm (valve element) 6
provided at the lower end of the valve stem 5 for
10 opening or closing the fluid inlet channel 2a with the
upward or downward movement of the valve stem 5, an
annular diaphragm holder 7 attached to the lower end of
the bonnet 3 for holding the peripheral portion of the
diaphragm 6 between the holder and the valve body 2, a
15 seat B8 provided at an inner peripheral portion of the
valve body 6 defining an upward opening of the inlet
channel 2a for receiving the diaphragm 6, a compression
coil spring 9 housed in the bonnet 3 and bearing against
an outer flange 5b formed on the valve stem 5 close to
20 its lower end and an annular spring retainer 10 provided
at an upper end portion of the bonnet 3 for biasing the
valve stem 5 downward, a cover 11 provided over the

uppér end 5a of the valve stem 5, a horizontal pin 12

extending through the upper end 5a of the valve stem 5



at an upper end portion of the bonnet 3 for biasing the val ve stem 5
dovwnward, a cover 11 provided over the upper end 5a of the valve stem
5, a horizontal pin 12 extendi ng through the upper end 5a of the valve
stem 5 12 and novable with
the stem5 upward and downward, a hori zontal pin drive device 13, and
a |l ock device 14 provi ded between the drive device 13 and the val ve
stem 5 for locking the valve stem5 in a | ower position to 5 hold
the fluid channel closed or in an upper poi'tion to hold the fluid
channel open. The horizontal pin drffve device 13 conprises a

pi votal nmenber 15

pi_vot gly abl e about _t he axi.s_of t he_hori zont al
D 15 o pair GPC PERERARAVASH: thel PABNeS TEWREM 8P 4RVBPRERGeR ar the
| ower end of the pivotal . menmber 15, and rightmardlé ugmard sl ope 17
provi ded by hopdzgpsel Bdpr 4€4VEf IBHiCBohAet 281 81 1PRE #RViERsl46 to
roll along. _The cover 11 is in the formof_a hollow cylinder and
15 conprises a PFRVEAEEr PRFIHeEB [PSvPgéHeafeUhact hd apPeFhe valtwe HERTI on
of the bonnet 3, a large portion 19 extendi ng upward fromthe smal
portion 18 and Ra¥Pmglacking| Zhgervailmei g&eni Anther L0WATrtPPsSipédeni 8@ 18,
and a top portion 20 provided at the upper end of the |arge
5 hold the fluid channel closed or in an upper position to
hold the fluid channel open.
The horizontal pin drive device 13 comprises a
pivotal member 15 pivotally movable about the axis of
the horizontal pin 12, a pair of front and rear rollable
10 rollers 16 arranged at the lower end of the pivotal
member 15, and a rightwardly upward slope 17 provided by
the upper surface of the bonnet 3 for the rollers 16 to
roll along.
The cover 11 is in the form of a hollow cylinder and
15 comprises a small portion 18 provided around the upper
end portion of the bonnet 3, a large portion 19
extending upward from the small portion 18 and having a
larger inside diameter than this portion 18, and a top
portion 20 provided at the upper end of the large
20 portion 19 and having a rectangular hole 20a. The cover
11 is attached to the upper end portion of the bonnet 3
by a horizontal setscrew 21 screwed through the small

portion 18.

The pivotal member 15 comprises a roller support



20 portion 19 and having a rectangul ar hole 20a. The cover 11 is
attached to the upper end portion of the bonnet 3 by a horizontal
setscrew 21 screwed through the small portion 18. The pivota
menber 15 conprises a roller support

13 portion 22 generally hexagonal when seen fromthe front and -

di sposed inside the cover 11, wth the horizontal pin 12 extending

t hrough the portion 22 centrally t hereof, and a handl e 23 generally
rectangul ar when seen 5 fromthe front an%bprojecting upward fromthe
cover 11 t hrough the rectangul ar hole “20a in the cover top portion

20. The rol]er support portion 22 of_ the pivotal_ ne r 15 has
an upper right v&‘i’ﬂ?’f’&io@%v&??ﬁ? %@&%I%rpﬁfeﬂ ofrﬁot“ﬂgq}q FReEnd of
the junction of the portion 22 and the handle 23, a lower leftwardly
downwar d face 2 dispesed mirTkdsy the (3RVeoWel, eRdibrthehdaizeoml an
upper leftwardly downward face 22c extending fromthe |left end of
the junction, spinws? extgndingl thrwginarhe frartion 221 Tamaldabus with the
| ower end of the face 22c, and a | ower end face 22e interconnecting
the | ower ends tfetrdmf, andfacwmaPle iRl géererfaldyy 2&fttafgulas |vdrers §gRy t
portion 22 is formed with a val ve stem accommodati ng recess 24 SO
as not to ingerfesm whé htfdet vand epsdjeetindarpward from the cover 11
through the rectangular hole 20a in the cover top
portion 20.
The roller support portion 22 of the pivotal member
15 has an upper rightwardly downward face 22a extending
10 from the right end of the junction of the portion 22 and
the handle 23, a lower leftwardly downward face 22b
continuous with the lower end of the face 22a, an upper
leftwardly downward face 22c extending from the left end
of the junction, a lower rightwardly downward face 22d
15 continuous with the lower end of the face 22¢, and a
lower end face 22e interconnecting the lower ends of the
face 22b and the face 22d. The roller support portion
22 is formed with a valve stem accommodating recess 24
so as not to interfere with the valve stem 5 when the
20 pivotal member 15 moves pivotally.
As shown in FIGS. 2 and 3, the lower end of the
roller support portion 22 of the pivotal member 15 is

formed with a pair of front and rear recesses 25 facing

downward and having fitted therein the respective front



20 pivotal nenber 15 noves pivotally. As shown in FIGS. 2 and 3,
the I ower end of the roll er support portion 22 of the p
15 is formed with a pair of front and rear recesses 25 f
downward and having fitted therein the respective front

14

extendi ng through side walls defining the

and rear rollers 16. Each roller 16 is supported by a

vot al nenber
aci ng

shaft 26

recess 25 and has a | ower end

proj ecting downward from t he support portion 22 of the pivotal nenber
15. 5 The sl ope 17 provided by the upper surface of the bonnet 3
Is inclined at about 10 deg with respect t 4a hori zontal plane. Each
roller 16 is rolled along the slope 17 in_a plane orthogonal to the
axis of the rol pe@ rearigocliersedbat Eﬁ@hm@%l%dl%nhst%?w@mde% 3f the

10

sl ope 17 are raised portions 17a, 17b which are each in

the form of

an arc when seesh@ftnfhextepdingothhapghngide wahksr@efiringethespectively
at the | ower-end position and t he upper-end position of t
The | ock devi cerdédesonpbi and hast appeweR7esdppoojedtind dywhhardi fooml
menber 15 so as to be novabl e between a positi on where the stopper
engages with t hengakuppsienpbrtionakd afpokét pbvothkrmeember stHpper i s out
of engagenent therewith, a conpression coil spring 28 for

5 The slope 17 provided by the upper surface of the

he sl ope 17.

bi asi ng the

bonnet 3 is inclined at about 10 deg with respect to a

horizontal plane. Each roller 16 is rolled along the

slope 17 in a plane orthogonal to the axis of the roller

16. Formed at the left end and the right end of the

10 slope 17 are raised portions 17a, 17b which are each in

the form of an arc when seen from the front for halting

the rollers 16 respectively at the lower-end position

and the upper-end position of the slope 17.

The lock device 14 comprises a stopper 27 supported

15 by the pivotal member 15 so as to be movable between a

position where the stopper engages with the valve stem 5

and a position where the stopper is out of engagement

therewith, a compression coil spring 28 for biasing the

'stopper 27 into engagement with the valve stem 5, a pair

20 of left and right locking cavities 29, 30 formed in the

upper end face of the stem 5 for fitting in the lower

end 27b of the stopper 27, and a locking-unlocking knob

31 in the form of a rectangular parallelepipedal block

and attached to the upper end of the stopper 27.



stopper 27 into engagenent with the valve stem5, a pair 20 of left and
right | ocking cavities 29, 30 forned in the upper end face of the stem
5 for fitting in the | ower end 27b of the stopper 27, and a

| ocki ng- unl ocki ng knob 31 in the formof a rectangul ar

par al | el epi pedal bl ock and attached to the upper end of the stopper

27. 15 FIGS. 1 to 3 show
the fluid channel as opened, with the valve stem5 in its upper
position. In this state, t he downward biasing force exerted by the
conpr essi on coil spring 9 on the valvelS8tem5 is in balance with an 5

upward force acting on the horizontal pin_12 through the rollers 16,
and the |l ower end 2FBG8# &h&osBopher Egei§1U1d FhenRel | #StPRePRFt Chbhty
(for locking the valve stemin t he channel opening state) 29 of the
pair forned in the valveaktemsbeAnupper upperfpesithondi nfnt beis| statehannel
2a 10 open. FIG 4 shows the pivotal nenber 15 as noved from this
state to | ower the dolWwheasdlbiaAtinghifsrtenexetrhed by vhéveospresSips
depressed by the downward biasing force of the spring 9, with the | ower
end 27b of the sbeppepring 27ocanghgedaliret Beeni Bhiscani byléhoe wdtkiag the
valve 15 stemin the channel closing state) 30, holding the fluid

channel 2a Cbosagwwkahfb&eevabwgngteﬂlEhénhbkszbﬁﬁEL pin PRSthi6Ggh the
The axis of the horizontal pin 12 and the axis of
rollers 16, and the lower end 27b of the stopper 27 is
fitted in the left cavity (for locking the wvalve stem in
the channel opening state) 29 of the pair formed in the
valve stem upper end face, holding the fluid channel 2a
10 open. FIG. 4 shows the pivotal member 15 as moved from
this state to lower the rollers 16. At this time, the
valve stem 5 is depressed by the downward biasing force
of the spring 9, with the lower end 27b of the stopper
27 engaged in the right cavity (for locking the valve
15 stem in the channel closing state) 30, holding the fluid
channel 2a closed with the valve stem 5 in its lower
position.
The axis of the horizontal pin 12 and the axis of
the shafts 26 of the rollers 16 are positioned on an
20 extension of the axis of the stopper 27. The distance
from the knob 31 to the pin 12 is about 2.5 times the
distance from the pin 12 to the lower ends of the
rollers 16. The angle of pivotal movement of the

pivotal member 15 is about +20 deg with respect to a



the shafts 26 of the rollers 16 are positioned on an 20 extension of the

axi s of the stopper 27. The distance fromthe knob 31 to the pin 12 is
about 2.5 tines the di stance fromthe pin 12 to the |l ower ends of the
rollers 16. The angle of pivotal novenent of the pi votal nenmber 15 is
about +20 deg with respect to a :

16 vertical axis. The pivotal nenber 15 has a stopper guide
bore 32 having a circular cross section and extendi ng through t he
handl e 23 over the entire length thereof and to an 5 upper end portion of
the roller support portion 22. The staper 27 is slidably inserted

t hrough the gui de bore 32 and rotatable about its own axis. The stopper
27 has cl oseextvicak axwiwer end an outer flange 27a for retaining t he

| ower end of a conpression coil spring 28 for 10 biasing the stopper. The

st opper gui de bore e htibvatal memipRerl®rthpa tstwppEn ghtilde droeat &2 t han
t he shank of the stopper 27 in dianeter, an internediate portion

slightly SMRAY B t o £ E1 &+ 0PRSS T4@DERoR Tnd Nexlicataiy wsbugh
| ower end portion sllghtly greater than the flange 27a 15 in dianeter. The

coil spring 28 Pﬁ@rﬁaﬁgﬁénﬁ Svst cPRetentire PSAGED HRardind Ve tdeanupper
end portion and t I ntermedi ate portion of the guide bore 32 and
agai nst 5 wupper end portion of the roller support portion 22. The
stopper 27 is slidably inserted through the guide bore
32 and rotatable about its own axis. The stopper 27 has
close to its lower end an outer flange 27a for retaining
the lower end of a compression coil spring 28 for
10 biasing the stopper. The stopper guide bore 32 has an
upper end portion slightly greater than the shank of the
stopper 27 in diameter, an intermediate portion slightly
smaller than the stopper flange 27a in diameter and a
lower end portion slightly greater than the flange 27a
15 in diameter. The coil spring 28 bears against a stepped
portion 32a between the'upper end portion and the
intermediate portion of the guide bore 32 and against
the stopper flange 27a.
The handle 23 of the pivotal member 15 has a
20 rectangular cross section which is elongated forward or
rearward. Formed in the upper end face of the handle 23
are a locking groove 33 extending laterally (i.e., in
the left-to-right direction) and great in width and

depth, and an unlocking groove 34 positioned at the



the stopper flange 27a. The handl e 23 of the pivotal nenber 15 has
a 20 rectangul ar cross section which is elongated forward or

rearward. Forned in the upper end face of the handle 23 are a | ocking
groove 33 extending laterally (i.e., in the left-to-right direction)
and great in width and dept h, and an unl ocki ng groove 34 positioned at
t he 17 front and rear sides
of the groove 33 to extend across the groove 33 and snmall in width and
dept h. The upper end of the stopper 27 projects upward from t he
handl e 23 of the pivotal nenber 15 and ext¥hds 5 through the knob 31. A
retainer ring 35 is fitted around the upper extremty of the stopper 27
to hold the fromb Fdireanesidepmi PR gwewaliyIte extend asprasy

i's nmovabl e upward axially thereof by pulling up the knob 31 by hand
agai nst the fortke ofjrodree c33 | asdprsmagl R8in wWildthurarderdegtdn t he st opper | ower
end 27b is not fitted in the Il ocking cavity 29 or 30 fornmed in the

upper end face THe tilifepandll el SO ENtHe dtpmdo @Y pidfdcts aipataatd e mlaout
its axis by turning the knob 31. The knob 31 is provided on its

bottom face w tfh@ hdhapaiz3 bzl ehd td O er¥VIET il Axterians 3la
whi ch are so positioned as to hold the upper end of the handle
5 through the knob 31. A retainer ring 35 is fitted
around the upper extremity of the stopper 27 to hold the
knob 31 to the stopper 27. Accordingly, the stopper 27
is movable upward axially thereof by pulling up the knob
31 by hand against the force of the coil spring 28.

10 Further when the stopper lower end 27b is not fitted in
the locking cavity 29 or 30.formed in the upper end face
of the valve stem 5, the stopper 27 is rotatable about
its axis by turning the knob 31.

The knob 31 is provided on its bottom face with a

15 pair of left and right downward protrusions 3la which
are so positioned as to hold the upper end of the handle
23 therebetween when the valve stem is locked to hold
the fluid channel open as shown in FIG. 1. In this
state wherein the stopper lower end 27b is fitted in the

20 locking cavity 29, the lower half of the knob 31 is
positioned in the locking groove 33 in the handle 23 of
the pivotal member 15 as indicated in a solid line in

FIG. 2. When the knob 31 in this state is pulled up and

turned through 90 deg, the downward protrusions 3la of



23 t herebetween when the valve stemis | ocked to hold the fluid channel
open as shown in FIG 1. In this state wherein the stopper |ower end
27b is fitted in the 20 locking cavity 29, the |lower half of the knob 31
S positioned in the | ocking groove 33 in the handle 23 of t he

pi votal nenber 15 as indicated in a solid l[ine in FIG 2. Wen the knob
3l inthis state is pulled up and turned through 90 deg, the downward
protrusions 3la of 18 t he
knob 31 fit into the unlocking groove 34 in the - handl e 23 as indicated
in a broken line in FIG 2, wher eby tHeé knob 31 is raised relative to

t he pivot al menber 15 by an anmpunt corresponding to the difference 5
in depth bet weethe Henokyckd nff yrivvie ©Be andagkdnen|araaviey 34 ingtd®ve 34 plus
t he amount of projection of the downward protrusions 3la, noving the

st opper | ower emh@li 2Ritamfindicated liocld rgraleen thinRO iand&FLGenderi ng t he

pi vot al nenber 15 novable in an unlocked state. 10 When t he

pi votal nenber witetsbpidind atitdb MV elks iraised ddlistivd aek athes ipdtveytalhe
rollers 16 roll down the sl ope 17, permtting the conpression coi

spring 9 actinOnéiber 15ty 4o St A9 thany NfFeMded t's
downwar d bi asi ng force. Consequently, the valve stem5 noves 15

downward to gl oge cié’%tﬁ |pi teddraniied Bk itlie deve3 B3 Bna tHDRMIGHKISE

t hrough 90 deg and thereafter rel eased from
groove 34 plus the amount of projection of the downward

protrusions 3la, moving the stopper lower end 27b out of
the locking cavity 29 and rendering the pivotal member
15 movable in an unlocked state.

10 When the pivotal member 15 is pivotally moved in
this unlocked state, the rollers 16 roll down the slope
17, permitting the compression coil spring 9 acting on
the valve stem 5 to depress the stem 5 with its downward
biasing force. Consequently, the valve stem 5 moves

15_ downward to close the fluid channel 2a. The knob 31 is
then turned through 90 deg and thereafter released from
the hand, whereby the fluid channel is held closed as
shown in FIG. 4. 1In such a procedure, the pivotal
member 15 is merely moved pivotally against the rolling

20 friction between the rollers 16 and the slope 17, so
that the fluid channel can be opened or closed without
necessitating a great force and without the likelihood
of causing wear on the portion where sliding friction

occurs. Since the space necessary for moving the



t he hand, whereby the fluid channel is held closed as shown in FIG 4.
I n"such a procedure, the pivotal menber 15 is nerely noved pivotally
against the rolling 20 friction between the rollers 16 and the sl ope 17,
SO that the fluid channel can be opened or closed w thout

necessitating a great force and without the |ikelihood of causing wear
on the portion where sliding friction occurs. Since the space necessary
for noving the 19 pi vot al
menber 15 is not greater than the space occupi ed by the val ve body 2

| aterally thereof, the space needed f&P installing a plurality of
controllers 1 can be di m ni_shed. Furthernore, the valve stem can be
locked 5 in pBiVPtek MEMDRE| diSngSt Reti PLPAtERakR8R ENBsERace epenpied
nmerely by noving the knob 31 upward and downward and turning the knob,
hence extrene ngethe valve bpig 251shewslitiatheneofer he CPEbdLei ndedadi ng

t he open state of the channel is marked on the upper 10 rightwardly
downward face 2Zerofinsltaldidhnger plppeltity of pontrohl@Psol t&m pevot al
menber 15 which face can be seen through the hole 20a of the cover 11
in the state dimihawhedn FFGrthermbeet ethe" ChOGE" stadi 6ahi b 1bekehosed

state of the channel is marked on the upper leftwardly 15 downward face

22c which cap bensgeBithbAUEBrt RB189ME" the fluid channel closed or open
merely by moving the knob 31 upward and downward and
turning the knob, hence extreme ease.

FIG. 5 shows that the term "OPEN" indicating the
open state of the channel is marked on the upper

10 rightwardly downward face 22a of the roller support
portion 22 of the pivotal member 15 which face can be
seen through the hole 20a of the cover 11 in the state
shown in FIG. 1. The term "CLOSE" indicating the closed
state of the channel is marked on the upper leftwardly

15- downward face 22c which can be seen through the cover
hole 20a in the state shown in FIG. 4.

The construction of the first embodiment described
can be modified variously with respect to the upper end
5a of the valve stem 5, cover 11, pivotal member 15 and

20 stopper 27, for example, as will be described below with
reference to FIGS. 6 to 8.

FIGS. 6 to 8 show a second embodiment of the
invention, i.e., fluid controller 61, which comprises a

valve body 62 having a fluid channel (not shown), a



hole 20a in the state shown in FIG 4. The construction of the
first enbodi nent descri bed can be nodified variously with respect to
t he upper end 5a of the valve stem5, cover 11, pivotal nenber 15 and
20 stopper 27, for exanple, as will be described below w th reference
to FIGS. 6 to 8. FIGS. 6 to 8 show a second enbodi nent of the

I nvention, i.e., fluid controller 61, which conprises a val ve body 62
having a fluid channel (not shown), a

20 tubul ar bonnet 63 attached to the upper side of the val ve body
62 by a bonnet nut 64, a valve stem 65 2@i sposed inside the bonnet 63
upwardly and downwardly novabl y and havi ng an upper end 65a projecting
upward 5 from thbubemnbonfi8t &3daapachgé taothehepper psbde defl tine t he
| ower end of the valve stem 65 for opening or closing the fluid channel
with the upwardvalvdopedgr 62 by spDvenmat nitt 6é, val valeeeatéb, 65
conpression coil spring 69 for biasing the valve stem 65 downward, a

cover 71 10 prgykgede@Vehsig ¢RBCHoRNEL663 GpwabElyahNe GbwivEDIlR
hori zontal pin 72 extending through the upper end 65a of t he valve stem

dri ve devi oo 73 o aaE SR D A e P e e e A va dbvi
, provi ded between the drive device
73 and 15 the yalye RLepLRRak03! 05k gphPEN A N6t SERSIARP bPoRided at

the lower end of the valve stem 65 for opening or
closing the fluid channel with the upward or downward
movement of the valve stem 65, a compression coil spring
69 for biasing the valve stem 65 downward, a cover 71

10 provided over the upper end 65a of the valve stem 65, a
horizontal pin 72 extending through the upper end 65a of
the valve stem 65 and movable with the stem 65 upward
and downward, a horizontal pin drive device 73, and a
lock device 74 provided between the drive device 73 and

15 the valve stem 65 for locking the valve stem 65 in a
lower position to hold the fluid channel closed or in an
upper position to hold the fluid channel open.

The horizontal pin drive device 73 comprises a

pivotal member 75 pivotally movable about the axis of

20 the hdrizontal pin 72, a pair of front and rear rollable
rollers 76 arranged at the lower end of the pivotal
member 75 and each in the form of an open radial ball

bearing, and a rightwardly downward slope 77 provided by

the upper surface of the bonnet 63 for the rollers 76 to



| ower position to hold the fluid channel closed or in an upper
position to hold the fluid channel open. The horizontal pin drive
device 73 conprises a pi votal nenber 75 pivotally novabl e about the
axis of 20 the horizontal pin 72, a pair of front and rear rollable
rollers 76 arranged at the | ower end of the pivotal menber 75 and each
in the formof an open radial ball bearing, and a rightwardly downward
sl ope 77 provided by t he upper surface of the bonnet 63 for the
rollers 76 to 21 roll al ong.
The cover 71 is in the formof a hollow cyRilnder and Is fastened to an
upper end portion of the bonnet 65 with horizontal setscrews 79 screwed
t hrough the | owebll5alpagti on of the peripheral wall thereof. A spacer 78
S fitted in the peripheral wall |ower portion of the cover 71
around the upper engnhpokbier 0 LBeiRofnat £68m of a hollbtw @EyVbDhaérnnander
75 conprises a pair of front and rear roller support portions 82

circular when seen rhEQENed0t bh%nfhgpbr dhapgeedibasbdethbeneanet g$ and
havi ng t he horizontal pin 72 extending therethrough slightly above

their centers, @1%%”% §1§%nQ§Ee%aEE§rFQst9§ Lergweh @hrou%ﬁeﬁﬁénﬂH%éf

paralleleplped and projectin rom t he cover hr ough a
rectangul ar %Ole 15% ¢ tk%pperlpheral wall thereof. A spacer 78 is

fitted in the peripheral wall lower portion of the cover
71 around the upper end portion of the bonnet 63.
The pivotal member 75 comprises a pair of front and
rear roller support portions 82 circular when seen from
10 the front, disposed inside the cover 71 and having the
horizontal pin 72 extending therethrough slightly above
their centers, a handle 83 generally in the form of a
rectangular parallelepiped and projecting upward from
the cover 71 through a rectangular hole 80 in the top
15 portion of the cover 71, and a pair of front and rear
walls 84 integral with the lower end of the handle 83
for attaching the roller support portions 82 to the
handle 83.
As seen in FIG. 7, each roller support portion 82 of
20 the pivotal member 75 is fastened to the corresponding
wall 84 with a setscrew 8l inserted through the portion
82 and the wall 84 from outside. The lower ends of the
roller support portions 82 of the pivotal member 75 are

formed with a pair of front and rear recesses 85,



15 portion of the cover 71, and a pair of front and rear wal | s 84

integral with the | ower end of the handle 83 for attaching the roller
support portions 82 to the handl e 83. As seen in FIG 7, each
roller support portion 82 of 20 the pivotal nmenber 75 is fastened to the
correspondi ng wall 84 with a setscrew 81 inserted through the portion
82 and the wall 84 from outside. The | ower ends of the rol |l er support
portions 82 of the pivotal nenber 75 are formed with a pair of front
and rear recesses 85, 22
respectively, which face downward and haveZitted therein the
respective front and rear rollers 76. Each roller 76 is supported by a

shaft 86 extendieRpediigfy, whighicfags |downwand fpd hevieefdss and has a
| ower end 5 projecting downward fromthe support portion 82 of the

pi votal nenber terein the rfdepexdtope Areriowvrdbddar tdod Leyser7 tsur fEacdh of

t he bonnet 63 is inclined at about 5 deg with respect to a

hori zontal pl angslisel76 old esupforted Ay e sHamg Shextbhdiimpahrbugh a
pl ane orthogonal to the axis of the roller 76. Fornmed at the left end

and the right entidfudies defislRPeche MR IAIFPERDHIORS 164@r eHy Whi ch

are each in the formof an arc when seen fromthe front for halting

the rollers g6 J&SAGCEHI VG| dortlwd e #AETEHRNEREAY Ydrtion 82 of the
pivotal member 75.

The slope 77 provided by the upper surface of the
bonnet 63 is inclined at about 5 deg with respect to a
horizontal plane. Each roller 76 is rolled along the

10 slope 77 in a plane orthogonal to the axis of the roller
76. Formed at the left end and the right end of the
slope 77 are raised portions 77a, 77b which are each.in
the form of an arc when seen from the front for halting
the rollers 76 respectively at the lower-end position

15 and the upper-end position of the slope 77.

The lock device 74 comprises a stopper 87 supported
by the pivotal member 75 so as to be movable between'a
position where the stopper engages with the valve stem
65 and a position where the stopper is out of engagement

20 therewith, a semicircular engagement plate 88 provided
at the upper end 65a of the valve stem 65 with its arc
portion facing upward, a pair of left and right locking

cavities 89, 90 formed in the upper part of arc portion

of the engagement plate 88 for fitting in the lower end



15 and the upper-end position of the slope 77. The | ock device 74
conpri ses a stopper 87 supported by the pivotal nenber 75 so as to be
novabl e between a position where the stopper engages with the val ve
stem 65 and a position where the stopper is out of engagenent 20
therewith, a sem circular engagenent plate 88 provided at the upper -end
65a of the valve stem65 with its arc portion facing upward, a pair of
| eft and right | ocking cavities 89, 90 forned in the upper part of arc
portion of the engagenent plate 88 for fitting in the |ower end

23 87b of the stopper 87, and a | ocki n@3unl ocki ng knob 91 in the
formof a rectangul ar parall el epi pedal bl ock and attached to the upper
end of the stop@®db ®E the stoppEre 8dngagemanilopking-88lhakings&npdddl

t herethrough 5 the horizontal pin 72 extending through the valve stem

upper end 65a anG ithd FRr@bBbMRdedmangug an parklie¢elabipedal blleak6andpward

or downward, and the |ocking cavities 89, 90 are forned in the
engagenent pl at FABSREA%S Gl upperPetid LiNefledschigevabiye stem upper end
65a. 10 FIGS. 6 and 7 show the fluid channel as closed, with t he

oSt he oL SRR a8 Bepl FRportec! BRckBbNEGRLAT 00
69, with theg() le horizontal pin 72 extending through the valve stem
upper end 65a and is thereby made movable with the valve
stem 65 upward or downward, and the locking cavities 89,
90 are formed in the engagement plate 88 so as to be
positioned at the valve stem upper end 65a.

10 FIGS. 6 and 7 show the fluid channel as closed, with
the valve stem 65 in its lower position. At this time,
the valve stem 65 is depressed by the downward biasing
force of the compression coil spring 69, with the lower
end 87b of the stopper 87 engaged in the left cavity

15 (for locking the valve stem in the channel closing
state) 89, holding the fluid channel closed with the
valve stem 65 in its lower position. FIG. 8 shows the
pivotal member 75 as moved from this state to raise the
rollers 76. In this state, the downward biasing force

20 exerted by the spring 69 on the valve stem 65 is in
balance with an upward force acting on the horizontal
pin 72 through the rollers 76, and the lower end 87b of

the stopper 87 is fitted in the right cavity (for

locking the valve stem in the channel opening state) 90



end 87b of the stopper 87 engaged in the left cavity 15 (for |ocking the
valve stemin the channel closing state) 89, holding the fluid channel
closed with the valve stem65 in its |ower position.. FIG 8 shows the
pi votal menber 75 as noved fromthis state to raise the rollers 76. In
this state, the dowward biasing force 20 exerted by the spring 69 on the
valve stem65 is in bal ance with an upward force acting on the

hori zont al pin 72 through the rollers 76, and the | ower end 87b of

the stopper 87 is fitted in the right cavity (for | ocki ng the val ve
stemin the channel opening state) 90 24

24 of the pair positioned at the val ve stem upper end, hol di ng t he
fluid channel op€nthe pair pdbetfHahadodtt tite hwdlvendedm pippe? amtl, t he axis
of the shafts 86 of the rollers 76 are positioned on an 5 extension of

the axis of thenhslaprgrtBE. £10€ddERARREE openfrom the knob 91 to the pin 72
Is about 2.5 tines the di st ance fron1t%e pin 72 to the | ower ends of

the rollers 76. Tﬂ_g'e%fi‘ 09! 5£OLn@i NOE8LoSRYEMBIY P 448 the aqu@t@é menber

75 is about +25 deg wth respect to a 10 vertical axis.

pi votal member hé‘ﬁa gtggpgg BHLIEPPLES 96 are BYL{WiSh &L r&r\“%ﬁ cross

section and ext I ng I’OU

5 extension of the axis of the stopper 87. The distance
from the knob 91 to the pin 72 is about 2.5 times the
distance from the pin 72 to the lower ends of the
rollers 76. The angle of pivotal movement of the
pivotal member 75 is about +25 deg with respect to a

10 wvertical axis.

The pivotal member 75 has a stopper guide bore 92
having a circular cross section and extending through
the handle 83 over the entire length thereof. The
stopper 87 is slidably inserted through the guide bore

15 92 and rotatable about its own axis. The stopper 87 has
an outer flange B7a close to its lower end. The stopper
guide bore 92 has an upper portion slightly smaller than
the stopper flange 87a in diameter and a lower portion
slightly greater than the flange 87a in diameter.

20 Formed in the upper end face of the handle 83 of the
pivotal member 75 are a locking groove 93 extending
laterally (i.e., in the left-to-right direction) and
great in width and depth, and an unlocking groove 94

positioned at the front and rear sides of the groove 93



t he handl e 83 over the entire length thereof. The stopper 87 is
slidably inserted through the guide bore 15 92 and rotatable about its own
axis. The stopper 87 has an outer flange 87a close to its | ower end.
The st opper gui de bore 92 has an upper portion slightly smaller than
the stopper flange 87a in dianeter and a | ower portion slightly greater
than the flange 87a in dianeter. 20 Fornmed in the upper end face of

t he handl e 83 of the pi votal nmenber 75 are a | ocking groove 93

ext endi ng |aterally (i.e., in the left-to-right direction) and

great in width and depth, and an unl ocki ng2groove 94 positioned at the
front and rear sides of the groove 93

25 to extesd agteand kBeogkoele §doond $BBEhAI Smad Ut hnawddth andept h.
The upper end of the stopper 87 projects upward from t he handl e 83 of
the pivotal nmenmgeptR? and is tightly 5 fitted in a downward cavity of the
knob 91. Accordingly the stopper 87 is novable upward axially

thereof by pulling 4pe! gggeoenalo?ythgngtoﬁaéfhggvgggf%%t uplErd! £PAR"

| ower end 87b is not in the | ocking or e

R R NGRSy 12,17 ighizion
its botton1fgcefm%%2d in a downward cavity of the knob 91.
Accordingly, the stopper 87 is movable upward axially
thereof by pulling up the knob 91 by hand. Further when
the stopper lower end 87b is not fitted in the locking
cavity 89 or 90 formed at the upper end of the valve
10 stem 65, the stopper 87 is rotatable about its axis by
turning the knob 91.

The knob 91 is provided on its bottom face with a
pair of left and right downward protrusions 91a which
are so positioned as to hold the upper end of the handle

15 83 therebetween when the valve stem is locked to hold
the fluid channel closed as shown in FIG. 6. 1In this
state wherein the stopper lower end 87b is fitted in the
locking cavity 89, the lower half of the knob 91 is
positioned in the locking groove 93 in the handle 83 of

20 the pivotal member 75. When the knob 91 in this state
is pulled up and turned through 90 deg, the downward
protrusions 9la of the knob 91 fit into the unlocking

groove 94 in the handle 83, whereby the knob 91 is

raised relative to the pivotal member 75 by an amount



pair of left and right downward protrusions 91a which are so positioned
as'to hold the upper end of the handle 15 83 therebetween when the val ve
stemis | ocked to hold the fluid channel closed as shown in FIG 6. In
this state wherein the stopper lower end 87b is fitted in the

| ocking cavity 89, the lower half of the knob 91 is positioned in the
| ocking groove 93 in the handle 83 of 20 the pivotal nenber 75. Wen the
knob 91 in this state is pulled up and turned through 90 deg, the
downwar d protrusions 91a of the knob 91 fit into the unl ocking

groove 94 in the handl e 83, whereby the kn2b 91 is raised relative to
the pivotal nmenber 75 by an anopunt

26 cor r espondrongspontiiegdicbf €hendéffardnpehibedepth bétween theki ng
groove 93 and the unl ocking groove 94 plus the anount of projection of
t he downward probekshgngrldee 93 andving throskippesrbover9enplds btioet of
the locking 5 cavity 89 and rendering the pivotal nenber 75 novable in

an unl ocked stakfiount of prwgéataba bEUtHeC@BhRALEr pREEPLEiBEst 914 De
second enbodi ment described is nmani pul ated to open or close the

the rol 11 ng 11100 anoberaesn ERe Loveg) B R G Ay O hat.
the fluid Chgnngngty 89 and rendering the pivotal member 75 movable in
an unlocked state.

When the fluid controller according to the second
embodiment described is manipulated to open or close the
fluid channel, the pivotal member 75 is merely moved

10 pivotally against the rolling friction between the
rollers 76 and the slope 77, so that the fluid channel
can be opened or closed without necessitating a great
force and without the likelihood of causing wear on the
portion where sliding friction would occur. Since the

15 space necessary for moving the pivotal member 75 is not
greater than the space occupied by the wvalwve body 62
laterally thereof, the space needed for installing a
plurality of controllers 61 can be diminished.
Furthermore, the valve stem can be locked in position

20 very easily for holding the fluid channel closed or open
merely by moving the knob 91 upward and downward and
turning the knob 91.

Although not shown, the term "CLOSE" indicating the

closed state of the channel is marked on a right surface



can be opened or closed w thout necessitating a great force and w t hout
thé likelihood of causing wear on the portion where sliding friction
woul d occur. Since the 15 space necessary for noving the pivotal nenber 75
i s not greater than the space occupied by the val ve body 62

| aterally thereof, the space needed for installing a plurality of
controllers 61 can be di m nished. Furthernore, the valve stem can be

| ocked in position 20 very easily for holding the fluid channel closed or
open nmerely by noving the knob 91 upward and downward and turning

t he knob 91. Al t hough not shown, the term "CLOSE" indicating the

cl osed state of the channel is nmarked on a right surface

27 portion ebrthenpofothk pevbesl7hembech7powhich pantben canseen

t hrough the hole 80 of the cover 71 in the state shown in FIG 6. The

term " OPEN' indiggghi '%ﬁrbﬁ?hoﬁﬁa holesBet 8£0théheo¢8ANMEl ihStHAr edten a
| eft surface portlon the nmenber 75 which portion can be seen through

the cover 9k8w§01hanBe %tat%héhgégm'nosﬁﬁi Bndicating €REOLHERY tO
the first and second enbodi nents, val ve di sk or elénent o the

fluid controlleg,Legr 581 g cRgnpggkkgnhgsﬁe§4oﬁ i pokeagn+Ihe Bortzgntal

pin drive 10 device evi ce can e pr ovi de

as the f|UIdSCOg%r ge&eh er 7§dag g Eg% ggecgglgg seen through the

cover hole 80 in the state shown in FIG. 8.

According to the first and second embodiments, the
valve disk or element of the fluid controller 1 or 61 is
not limited to a diaphragm. The horizontal pin drive

10 device 13 and the lock device 14 can be provided insofar
as the fluid controller is so adapted that the valve
stem 5 is movable upward or downward to open or close
the fluid channel and can be locked in a lower position
to hold the fluid channel closed or in a higher position

15 +to hold the channel open. Instead of fastening the
bonnet 3 to the wvalve body 2 with the nut 4, these two

components can be formed integrally.



stem5 is novable upward or downward to open or close the fluid channel
and can be |locked in a | ower position to hold the fluid_channel-€elosed
or in a higher position 15 to hold the channel opéen. “Instead of f ast eni ng

t he bonnet 3 to the valve body 2 with the nut 4

conponents can be forned integrally. H“‘“Tmm“m)\mlmm

28 What is clainmed is: 1. Afluid control*l et wher®if a“vertica
val ve stem (5, 65) having an upper end (5a, 65a) projecting upward
from an upper surface of a bonnet (3, 63) is provided 5 with a horizontal
pin (12, 72) extending through the uppe?8end (5a, 65a), and the val ve
stem (5, 65) is novable to a | ower position to hold a fluid channel

cl osed by bei ng Bhateds dokmimed bs: an el astic nmenber (9, 69) or
alternatively to a higher position to hold the 10 fluid channel open by
movi ng the horizontal. pAnfldRd d@trollemvwheieime fyartantyailveerstmm ng
characterized in that a horizontal pin drive device (13, 73) for noving

t he hori zont g§, p6h) (HAvidg) atpippelr osndl offuarébLp nare Festiing upyd bt al
menber (15, 75) pivotally novabl e about an axis 15 of the horizontal pin

(12, 72), a rollaphe &8 hpet 18urface /62 & Bariradt Y SUnGDy tadl gyowidéwer end
of the pivotal menber (15, 75) and having an axis parallel to the axis

5 with a horizontal pin (12, 72) extending through the
upper end (5a, 65a), and the valve stem (5, 65) is
movable to a lower position to hold a fluid channel
closed by being biased downward by an elastic member (9,
69) or alternatively to a higher position to hold the

10 fluid channel open by moving the horizontal pin (12, 72)
upward, the fluid controller being characterized in. that
a horizontal pin drive device (13, 73) for moving the
horizontal pin (12, 72) upward or downward comprises a
pivotal member (15, 75) pivotally movable about an axis

15. of the horizontal pin (12, 72), a rollable roller (16,
76) rotatably supported by a lower end of the pivotal
member (15, 75) and having an axis parallel to the axis
of the horizontal pin (12, 72), and a slope (17, 77)
provided by the upper surface of the bonnet (3, 63) for

20 allowing the roller (16, 76) to roll therealong in a
plane orthogonal to the axis thereof, the pivotal member
(15, 75) being pivotally movable to roll the roller (16,
76) along the slope (17, 77) and move the roller-

supporting pivotal member (15, 75) upward or downward



of the horizontal pin (12, 72), and a slope (17, 77) -~ -provided_by_ the
upper surface of the bonnet (3, 63) for 20 allow ng th ﬁFIer (16, 76) to

rol| therealong in a pl ane orthogonal to the axis t ”M!]M”’MI?G)

menber (15, 75) being pivotally novable to roll the
al ong the slope (17, 77) and nove the roller- supporting p|v dt af nmenber
(15, 75) upward or downward 29
with the rolling novenment, whereby the horizontal pin (12, 72) is noved
upward or downwar d. 2. Afluid controller according to claim1

whi ch further conprises a |ock device %4, 74) provided 5 between the
drive device (13, 73) and the valve stem (5, 65) for |ocking the valve
stem (5, 65) inwakk &het kellingl moeempasit wharéby hbédhogizbetélupidnchannel
cl osed and t he upper position for holding the fluid channel open.

3. Afluid contrabl erzgcger dbiedt apwhainb: abearapd. 10 the pivotal menber
(15) conprises a roller support portion (22) having the horizontal pin

(12, 72) ext endingat kenehheengroandrdhspesadngnebdelaifoyewni{da,
71) covering the upper end (5a, 65a) of the valve stem (5, 65), and a

handie (23, 83) cBcOhes! dagptiuacd o nEk dBviBe £RUST 761 lprdylathy ouoh o

hol e (20a, 80) portion of the cover
4, A fluid c%ntgetween Ggar rlgetgeglg (%3?“35?'Qnd the valve stem (5,

65) for locking the valve stem (5, 65) in one of the
lower position for holding the fluid channel closed and
the upper position for holding the fluid channel open.
3. A fluid controller according to claim 1 wherein
10 the pivotal member (15) comprises a roller support
portion (22) having the horizontal pin (12, 72)
extending therethrough and disposed inside a cover (11,
71) covering the upper end (5a, 65a) of the valve stem
(5, 65), and a handle (23, 83) projecting upward from
15 the cover (11, 71) through a hole (20a, 80) formed in a
top portion of the cover (11, 71).
4. A fluid controller according to claim 2 wherein
the lock device (14) comprises a stopper (27) supported
by the pivotal member (15) so as to be movable between a
20 position where the stopper engages with the valve stem
(5) and a position where the stopper is out of
engagement therewith, a compression coil spring (28) for
biasing the stopper (27) into engagement with the wvalve

stem (5), a pair of left and right locking cavities



the |l ock device (14) conprises a stopper (27) supported by the pivotal
menber (15) so as to be novable between a 20 positi-on-where- the-stopper
engages with the valve stem (5) and a position e _sto per

out of engagenent therewith, a conpression coil v@ﬁmﬁm I

bi asi hg the stopper (27) into engagenent with the val

pair of left and right |ocking cavities

30 (29), (30) forned in an upper end face of the valve stem (5) for
fitting in a lower end (27b) of the stopper (27), and a

| ocki ng-unl ocki ng knob (31) attached to an30 upper end of the stopper
(27). 5 5. Afluid controller according to claim4 wherein t he

st opper (27) is (29)dalfl3p)i Feemedd inthrougpparseogpérce ofgthdevbdve 3R
formed in the pivotal nmenber (15) and rot at abl e about an axis of the

stopper (27), the)pifest #ittingmamber loWeyr kedng27bined theastopper end face
of a 10 handle (23) thereof with a | ocking groove (33) extending

laterally and greaty i and & N cakd iderRilhockitgaknubl Q8K NgttacheBo@vean34)
positioned at front ‘and rear sides of the groove (33) to extend across

t he groove (33) SR of tHd W rangzdepth, the knob (31) being
provided on a 15°bottomface thereof with a pair of left and right

downwar d proQ{US|on%.(%;%hui% E%ﬁt&b&&%q %&c&gdgﬁbdtbhEIaim 4 wherein

the stopper (27) is slidably inserted through a stopper
guide bore (32) formed in the pivotal member (15) and
rotatable about an axis of the stopper (27), the pivotal
member (15) being formed in an upper end face of a

10 handle (23) thereof with a locking groove (33) extending
laterally and great in width and depth, and an unlocking
groove (34) positioned at front and rear sides of the
groove (33) to extend across the groove (33) and small
in width and depth, the knob (31) being provided on a

15 bottom face thereof with a pair of left and right
downward protrusions (3la) so positioned as to hold the
upper end of the handle (23) therebetween in a locking
state, the knob (31) having a lower half thereof
positioned in the locking groove (33) in the handle (23)

20 of the pivotal member (15) when the stopper lower end
(27b) is fitted in the locking cavity (29) in the
locking state, the downward protrusions (31la) of the
knob (31) being fittable into the unlocking groove (34)

in the handle (23) when the knob (31) in the locking



upper end of the handle (23) therebetween in a | ocking state, the knob
(31) having a |lower half thereof positioned in the l-ocki-ng.groove (33)
in the handle (23) 20 of the pivotal menber (15) vvh_eB E st opper | ower

end (27b) is fitted in the locking cavity (29) i , cmﬂwﬂmfﬂﬂ"}gm e

state, the downward protrusions (31a) of the kno y i

i nto the unl ocking groove (34) in the handle (23) when t hd khob* 31)
in the | ocking 31 state is
pull ed up and turned through 90 deg to raise the knob (31) relative to
t he pivotal nmenber (15) by an amount c@dresponding to the difference in
dept h bet ween the | ocking groove (33) and the unl ocking groove (34) 5
pl us the anpunt sehtpr djsepuildedotupt Baddsuanadd throughoPPudrense(32aFSand to
t her eby nove the stopper |ower end (27b) out of the Iocking cavity
(29), whereby thhe knopi (Gildl redeivdve( £6) the pavotrRaédmanieradédopi Pyt arly
novable. 10 6. Afluid controller according to claim2 wherein t he

| ock device (74)ameRiRy icerTedpdndiper toS8thesdpfdetredce inbyephb petweeh
menber (75) so as to be novabl e between a positi on where the stopper

engages W th t heneaheRkeRMgroovied)( 3aNd andpasiet ualoskeng tireostoppdn i s out
of 15 engagenent therewith, an engagenent plate (88) provided at an
upper end (6%a) Afyd Rg e/ Anbint ¥F pPojertidn’ o@f the downward
protrusions (3la) and to thereby move the stopper lower
end‘(27b) out of the locking cavity (29), whereby the
pivotal member (15) is uniocked and made pivotally
movable.
10 6. A fluid controller according to claim 2 wherein
the lock device (74) comprises a stopper (87) supported
by the pivotal member (75) so as to be movable between a
position where the stopper engages with the valve stem
(5) and a position where the stopper is out of
15 engagement therewith, an engagement plate (88) provided
at an upper end (65a) of the valve stem (5), a pair of
left and right locking cavities (89), (90) formed in an
upper portion of the engagement plate (88) for fitting
in a lower end (87b) of the stopper (87), and a locking-
20 unlocking knob (91) attached to an upper end of the
stopper (87).
7. A fluid controller according to claim 6 wherein

the stopper (87) is slidably inserted through a stopper

guide bore (92) formed in the pivotal member (75) and



|l eft and right |ocking cavities (89), (90) forned in an upper portion

of the engagenent plate (88) for fitting in alower end (87b) of the
stopper (87), and a |ocking- 20 unlocking knob (91) attached-to -anm upper
end of the st opper (87). 7. Afluid controller accor

claim®6 wherein the stopper (87) is slidably |mu “ \ m

st opper gui de bore (92) forned in the pivotal

32 rotatabl e about an axis of the stopper (87), the® plvotal menber
(75) being fornmed in an upper end face of .a handl e (83) thereof with a
| ocki ng groove (93) extending |l ateral | y3&nd great in width and depth,

and an unl ocki ng 5 groove (94) positioned at front and rear sides of the
groove (93) to exPtabehieoabovheanrdvie ¢HIFheRterrReT (87) nthe Riverail
depth, the knob (91) being provided on a bottom f ace thereof with a
pair of left andmempet (75) dosingr fopned rimi dmsugsEn)end Fase tébmed as to
hold the 10 upper end of the handle (83) therebetween in a | ocking

state, the knob (&8djlda(8By bhéveef with & hkbocking greowmss t(Dhedextvending

| ocki ng groove (93) in the handl e (83) of the pivotal nenber (75) when
the stopper |owelat8flally &8dbgréatfintweddtn dme® doskh Noamdvan yulBking t he

15 | ocking state, the downward protrusions (91a) of the
5 groove (94) positioned at front and rear sides of the

groove (93) to extend across the groove (93) and small
in width and depth, the knob (91) being provided on a
bottom face thereof with a pair of left and right
downward protrusions (9l1la) so positioned as to hold the

10 upper end of the handle (83) therebetween in a locking
state, the knob (91) having a lower half thereof
positioned in the locking groove (93) in the handle (83)
of the pivotal member (75) when the stopper lower end
(87b) is fitted in the locking cavity (89) in the

15 locking state, the downward protrusions (91a) of the
knob (91) being fittable into the unlocking groove (94)
in the handle (83) when the knob (91) in the locking
state is pulled up and turned through 90 deg to raise
the knob (91) relative to the pivotal member (75) by an

20 amount corresponding to the difference in depth between
the locking groove (93) and the unlocking groove (94)
plus thg amount of projection of the downward

protrusions (9la) and to thereby move the stopper lower

end (87b) out of the locking cavity (89), whereby the



knob (91) being fittable into the unlocking groove (94) _in the handle

(83) when the knob (91) in the | ocking state-is pulled up and turned

t hrough 90 deg to raise the knob (91) relative %ﬂ“ﬁ menber
(75) by an 20 anount corresponding to the diff ‘“ﬁ&“ et ween

t he | ocki ng groove (93) and the unl ocking groov # plsus *t he anount
of projection of the downward protrusions (91a) and to thereby nove the
st opper | ower end (87b) out of the locking cavity (89), whereby the -
33 pi votal nenber (75) is unlocked and nade pivotally novabl e.

8. Afluid controller according to cl ai m 6 3fherein the engagenent pl ate
(88) has inserted therethrough the 5 horizontal pin exte qtng t hr ough
the val ve stem Pivgid memPeBHH)5 hrif W kamesh #ndad@ \P&M°§ ¥h t he

val ve stem (65) upward or downward, and the Iocklng cavities (89), (90)

are formed i n t wigagenent pl ate (88).

8. A fluid controller according to claim 6 wherein
the engagement plate (88) has insexted therethrough the
5 horizontal pin (72) extending through the valve stem
upper end (65a) and is thereby made movable with the
valve stem (65) upward or downward, and the locking
cavities (89), (90) are formed in the engagement plate

(88).



