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I, Kazuo. KiTAZAWA, a citizen of Japan,
of No. 2113, 2—Chome, Ohara, Setagaya-
Ku, Tokyo, ]apan, do hereby declare the in-
vention for which we pray that a patent may

be granted to us, and the method by which.

it is to be performed, to be parncularly de-
scribed in and by the following statement: —

This invention relates to butterfly valves and
more particularly to a braking device for the
manual operation handle of a butterfly valve
to be installed in a piping system adapted to
transport hydraulic fiuid under high pressure
which can perfectly brake the bandle in any
desired position so that the component parts
of the butterfly valve may be firmly and ro—
perly held in position regardiess of the h
lic pressure acting on them,

Various types of butterfly valves have been

proposed and employed in a piping system

which is adapted to transport hydraulic fluid
under high pressure in order to control the
flow of such fluid passing through the pipes
which are connected to each other by the valves
in the piping system and most of these
butterfly valves are provided with manually
operable handles by the manipulation of which
the valves may be full or partially opened or
perfectly closed as desired so that the fluid
is allowed to pass through the piping system

without restriction or at- varying controlled .

rates or such flow of the fluid can be complete-
ly obstructed. However, none of the conven-
tional butterfly walves provided with such
manually opera!ble handles are perfectly satis-
factory because - the conventional butterfly
walve handles can not firmly hold the compo-
nent parts of the walves in their respectively
intended positions and accordingly, when the
components parts of such valves are subjected
to the high pressure of the hydraulic fluid
which acts on them as the fluid passes through
the piping. system -wherein the butterfly
valves are -installed, the parts are inevitably
caused to be more or less displaced resulting
in ‘an undesired relation between the parts. As

~ [Price 5s._ 0d.]

a result, the conventional butterfly valves can
not be expected to satisfactorily perform their
intended functions.

Therefore, one object of the present inven-
tion is to provide a braking device for the
manually operable handle of a butterfly valve
which can perfectly brake the handle in any
desired position so that when the handle is
gripped and turned in either direction to fully
or partially open or perfectly close the valve

and then the handle is released, the handle will
be mstantly and posmvely held in that posi-
tion.

Another object of the present invention is
to provide a braking device for the manually
operable handle of a butterfly valve which can
be easily and simply operat
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Anocther object of the present invention is

to provide a braking device for the manually
operable handle of a butterfly valve which
comprises a relatively small number of compo-
nent parts having relatively simple construc-
tion and arrangement, and accordingly, can be
easily constructed at low cost.

A further object of the present invention is
to provide an efficient and reliable ‘braking de-
vice -for the manually operable- handle of a
butterfly valve which can positively hold the
bandle in any desired position and accordingly,
can hold the component parts of the valve in
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their respectively intended positions depending

upon the position of the handle by which the
same are positively held.

According to the present: mventlon, there is.

provided a butterfly valve comprising a hollow
cylindrical flanged body to be connected at the
opposite ends to pipes in a piping system
adapted to transport hydraulic fluid under high
pressure; a disc member rotationally disposed
within said body and extending across the inte-
rior of the body at right angles to the longi-
tudinal axis of the latter for rotational move-
ment between valve open and closed positions;
an annular packing disposed around the outer
periphery of said disc member and adapted
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out to urge the lever 20 downwardly where- manner nentioned herei nabove
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surrunding said protrudmg upper end of the
" shaft and adapted to frictionally hold said
wedge means between itself and said interme-
diate portion of the handle.

The above and other objects and advantages
of the present invention will be more readily

apparent to those skilled in- the art from the-

followmg description of a butterfly valve which
incorporates therein a preferred  form of brak-
ing device embodymg the present invention
when read in conjunction with the accompany-
ing drawings in which: —

Fig. 1 is a fragmentary vertically sectional
view. of an upper portion of a butterfly valve
which incorporates a preferred form of braking
device therein and which also shows the manual
hollow operating handle: of said valve in longi-
tudinal section and said braking-device for the-
handle in partial side elevation and in. partlal
section; :

Fig. 2 is a fragmentary top plan view of
a portion of said butterfly valve, said handle
and said: braking  device with the top wall of
the handle partially broken away;

Fig. 3 is a fragmentary perspective view of.
an intermediate portion of said operation han-

- dle in partial sectionespecially showing the ar-
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rangement of a pair of brake plate receiving:

notches formed at the fore end of said interme-
diate handle portion and the configuration of-
the inner surface-formed in the bottom -wall
of the intermediate handle portion along which
a frusto-conical wedge member-of said braking
device is adapted to'slidably move in the longi-

tudinal direction: and: slidably rotate in the lat—,

eral direction thereof;

Fig. 4 is a fragmentary perspective: view of:

a portion of a spring-loaded lever of said brak-
ing device;

reseat \reyention tis

ing- handle-for- the- illustrated butterﬂy
valve, it will-be understood: that the invention
can " be- équally ‘applied for controlling- the
operation handle of any other similar valve and
the - following description is- for- illustration
only, but-not for limiting the application of the
braking device only to such a butterfly valve.
Since the butterfly valve itself is conventional,
deseription: of the butterfly -valve will be made
on only parts which are directly related to the
operation of the handle braking device here-
inafter. The butterfly -valve- generally com-
prises as its principal component. parts a hol-
low cylindrical body:1 provided at the opposite
ends with flanges 2 and 2 (only one flange
is shown in Fig. 1) to be connected to adjacent
pipes (not shewn) inr a piping system adapted
to transport ‘hydraulic fluid under high pres-
sure-and the body is also provided in diametri-
cally opposite points of the outer periphery be-

tween the opposite end flanges 2 with top and.

bottom bosses 3 having centre bores 4. A disc

member5 is' rotationally- disposed’ within ‘the

body -1 vertically extending across-the interior
of the body at right angles to the longitudinal
axis of the latter in substantial alignment with
the top. and bottom bosses 3 for rotational
movement between valve open and closed posi-
tions- and the disc member is provided with
a centre bore (not shown) extending-cross the
diameter of: the disc in alignment withthe
centre bores 4 in the top and bottom bosses
3. The centre bore in the disc member'5 is
formed by a pair of vertically extending elon-
gated raised portions 6 which project outward-

ly from the opposite sides .of the: disc' member-
5. An-annular packing 7 is dispesed around the-

outer penphery of: the disc. member 5 and the

packing is also provided with a pair.of diamet--

rically opposite bores (not shown) in alignment
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*7 thereon can’ rotate together with the shaft. the penphera edg e of the brake d @ﬂe axi s of

An operatm handle 10 is received at the fore right side edge portion as seen in Fig. 1) ex-

P end portion 11 havmg a poly%onal opening (not tends into the intermediate handle portion

shown) mating with the po ygonal portion at and abuts against the frusto-comcal wedge
30 the upper end of the shaft 8- and extends hori- member 29 within the intermediate handle 95
zontally or at right angles to the vertical axis portion 112. The box-shape intermediate handle
of the body 1. The operating ng handle 10 con- portion {12 has a pair of aligned side notches
sists of the fore end portion 11 in a multi- 32 and 32 extending rearwardly from the fore
bent plate shape, an integral box shape in- end into the opposite ! walls of the handle por-

35 termediate portion 12 and an integral rear por- ton 12 by a short distance for receiving the 100
tion or hand grip portion 13. The above-men- rear end portion of the brake disc 31 therein.
tioned nut 9 holds the handle 10 on the shaft 'The inner surface of the bottom wall of the
8 and the handle can be manually and horizon- box-shape intermediate handle portion.
tally turned in either direction so as t0 rotate ~forms 2 fncttonal guide way 33 for the wedge

40 the shaft 8 which jn turn rotates the disc member 29 in the manner as will be described 105
member 5 resulting in opening of closing the hereinafter. The wedge member guiding way
valve. The above-mentioned constructions, ar- 33 is formed by the bottom wall of the in-
rangements and functions of the component termediate handle portion 12 and has a ta-
parts of the butterfly valve are conventional pered surface which is sloped rearwardly and

45 and’ well known in the art and further detailed downwardly in the 1ong1tudma1 direction and 110

descriptions of these parts -will not be neces- outwardly and upwardly from the oppositz
sa sides of the lowest centre in the transverse

ry.
According to the present invention, a brak- direction. The frusto-comcal wedge member

ing device for controlling or braking the oper- 20 has a diameter which increases from one
50 atmg handle 10 of the butterfly valve referred end toward the other end m con.'forxmty with 115
above is incorporat ated in. the valve. The the taper of the guiding w2 33 in the longi-
brakmg device generally comprises a L-shape udinal direction and the penphery of the
lever 20 havmg a shorter arm 21 downwardly wedge member is adapted to at all times 10
extending within the intermediate handle por- make rolling contact with the transverse slope
55 tion 12 and an an integra] longer arm 22 extend- surface of the guiding Way in the transversé 120
ing rearwardly and down wardly through direction. 'As mentioned above, the reduced
open bottom of the rear handle { rtion 13 out diameter neck portion 30 of the wedge
of the latter. The shorter arm 21 and the longer member 29 is loosely or rollably received i
arm 22 are connected to each other at a point the notch 26 in the shorter lever arm -
60 shown with reference aumeral 23 where 2 whereby the wedge member 29 can be- slidably 125
transverse bore is formed and a transversc pi- moved in the longitudinal direction of the in-
ot pin 24 ‘Joosely extends’ through the trans- termediate handle portion 12 together with the
erse bore’ with the opposite ends’ pro;ectmg Jever 20 and slidably 10 rolled in the transverse
through and supported in 2 pair of aligned direction of the’ intermediate handle portion
65 bores 25 in the side walls of the :ntermediate  relative 10 the lever 20. 130



60 downwardly whereby the frust-conical wedge through said packing and
di sc nenber wth. menber 29 is urged forwards in frictional con- the
upper end protrudi ng through—an—upper 125 tact with the underside of

t-he brake di's¢c 31 portion of the body and the | ower end rotatably and
with the sloped guide way 33 of the in- seating in a dianetrically
opposite | ower por- ternmedi ate handl e portion 12 to t he p05|t|on tion

of the body;
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‘Then, if the handle {10 and the lever 20 are
quickly released from the gnppmg force acting
on them, the leaf spring 27 immediately springs
out to urge the lever 20 downwardly where-
upon the lever 20, the wedge member 29, the

shaft 8 and the disc ‘member, 5 are ﬁrmly'

held in their respective positions which these

parts assume when the gripping force on the

handle 110 and the lever 20 are removed there-

from whereby the butterfly walve may be

firmly held in its partially opened position re-
gardless of the pressure of the flowing high
pressure hydraulic fluid acting thereon.

In operation, when the operator grips the

handle {10 together with the lever 20 at the

grip or rear handle portion 13 in his one hand
and then inreases his gripping on these -parts
so as to cause the lever 20 to pivot about the

pivot pin-24 in the counter~clock - direction

against the force of the leaf spring 27 to the

dotted line position of Fig. 6, for example,

the frust-conical wedge membet 29 carried by
the shorter lever arm 21 is caused to slidably
and rearwardly move in the longltudmal direc-
tion of the intermediate handle portion 12 on
the guiding way 33 together with the lever
10 against the holding down force of the brake
disc 31. Then, when the operator turns the
operation handle 10 in either direction while
maintaining his gripping on the Jever 20 in
the dotted line position of Fig. 6, the wedge
member may be allowed to rfncuonally roll
sidewise along the triangular cross-section
transverse surface of the guiding way 33 and

the shaft-8 and the disc member 5 firmly con-

nected to the shaft for rotation therewith may
be caused to smoothly rotate in the same direc-
tion as the handle 10 by an angular distance
corresponding to the angular displacement of
the handle. After the parts of the valve have
moved in the manner as mentioned just
above, the operator quickly releases his grip-
ping on the handle 10 and the lever 20 where-
upon the leaf spring 27 springs out to cause
the lever 20 to pivot about the pivot. pin 24
in the clockwise direction as seen in Figs. 1
and 6 so a5 to urge. the longer lever arm 22
downwardly whereby the frust-conical wedge
member 29 is urged forwards in frictional con-

tact with the underside of the brake disc 31

and with the sloped- guide way 33 of the in-
termediate . handle pomon 12 to the posmon

xhxs

bandle braking device of the present invention,

even when the component parts of the butterfly
walve which are firmly held in position in the
manner mentioned hereinabove may be acci-
dentally:-subjected to any.force which tends
to displace them from their proper: positions
or relationship to the extent -that the

will come loose resulting in accidental rotation

of the. shaft and the disc member. or even
when the handle may accidentally subjected
to any force which tends to rotate the handle,
since the - frust-conical wedge member 29 heid
in position; is designed to hold the. other var~
ious parts of the valve against any. accidental

displacement in response to any force which

otherwise tends to accidentally displace them,
the valve parts or the handle can be positively
held in position against. the force urging the
same to displace and the walve can perform
its function satxsfactonly

“In the foregoing, the mvennon has been de-

scribed particularly in connection with control-
ling or braking of the ooperating handle of

a butterfly valve, but it will be understood that.

the baking device can. be equally applied to
other typs of walves the handles of which are

to be controlled or braked without departing.

from the spirit of the invention and ‘within

the scope of. the invention as deﬁned in the

appended claims. y

"SWHAT T'CLATM IS: — - .. '

‘1. A butterfly valve comprising a hollow
cylindrical flanged body to be connected at its
opposite ends to pipes in a piping - system
adapted to transport hydraulic finid under high
pressure; 8 disc member rotationally disposed

within said body and extending across the inte--
rior ‘of the body at right angles to the longi-

tudinal axis of the latter for rotational move-
ment between valve open and closed positions;
an annular packing disposed around the outer

periphery of said disc member and adapied
to provide a fluid-tight sealing between the.

inner periphery of said body and the outer peri~
phery of said disc member;.a rotary shaft ex-
tending across the body at right angles to the
longitudinal axis of the body and passing

through said packmg and disc member with.
125
portion of the body and the lower end rotatably. '
seating in a diametrically opposite. lower por-.

tion of the body, and an elongated manual.

the upper end. protruding - through - an upper
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i nternmedi ate handle 50 within a partially box shaped internediate
portion. 10 portion thereof, which portion is formed be- 4. A
butterfly valve as set forth in Cains tween the opp03|te ends of
t he handl e; wWedge 2 and 3, in which sdil®¥#8dge neans conpri segs

e A 0 M BN 5, L Wil afiE T il ithe itz M2 20 “""Eﬁwh%
di amet er of V\hﬁ%-‘fghe reeacgzgr the @btte@ é@ﬁ gr%? {hgeabiéheﬁﬁt\zrﬁ Bpé&: uoh Iy
I ncreases f r oEﬁga e ifethel hindWwatdis tth:ﬁecbtnheimere ntle wEd'ge member 29 hkld rigthh (pokition las

direction @aom'a hl@mﬁgname ilqvercasg fthegr nin }wwvg ‘SES? e lever 20, A
we ge 1 4 3 ind i s can #‘é
%os 1%3 m &ﬁl Zﬁ‘ thd QGbe - Tr sQi

confi gur at i ON fine
gui ding way i @sf oeehe in- which th¥ERdim
%heof hxv\/gnmmglqn did bclO and the levent t he

and said handltemedmmlunambotdoeupeelatpheo

end of the ja sc cpayeotty rol |
o o e th 2T ﬁ?g‘;:‘:nma:, ﬁ@% S e ”5% Ry ors
stationary br @d<€hedi'o‘§aﬁlozﬁn h butterfly valtOwhishi méorgoRek ércohe sai d

thenleteh @0 tareq nl;wélp brakigl demice ¢f thre podsent inwention, 20

R SRR gL by st on cal

oyg ded

wedge neans bdheedithe andlstel

itself and s afHcRs e o drih%gr@g;‘%myspmgs

b b on them, the lea
nmenber beiNg oyt to ur %e downwardly where- manner mentioned hereinabove may be acHl
Re 20 Af08ddgemember 29, the &enwﬂyAs\tbi;tttda td oy fosck ihich Serset

at a poi nt beupmeahe
forth in d a| ﬁhafteéhdsndt the deso fmeggber hS gecﬁmgt ”oc‘%Eﬂ @dr atoaer Posmons 1,

%&fﬁh of will os%'ée ﬂgu %d t O
Bth&e-P 061t the 3haBC srldl @ ef 61"'6%

in which s é% ‘Ftﬁ%ﬁ@%} “

be ljoosel y I'e'hanclﬁ 0 and the lever @0 aR#én

cei ved by sai d-oine'wmrebs hibe touaerfiy whieef eni; ehewhen B ha”@bgw Endent;ily tsibiectedt ar y
shaft, an int &grapeld i its mertgdy o Peggwn nb@;nrggnglﬁ»y ybich giandle,

ter rrEd' at epo&e bﬂ?ﬁx&}ﬁaﬁ @ & Sg- posxﬁaﬁ Hesfh H’tg BCQ way in

the longit In operatmn, SRG! the Bpeddtéragriph itk h joCpat S e nvmag@ia@ a@p&ﬁd@ﬁd snal
direction t helhetdfe 00 @Etﬂhemdl\nthehlemﬂd altelwerdISPlacemem mt!@SPPIhe mtdyefprce Fhigh an

i nt egr al
tion havingga
rolled on the

35

40

45

.....

50

55

60

oppog’Pg

ge;@ﬁ portiog 43-inhis png arts

ing on these
3 BVto oD eI G Bavi oot kel
pg'bli gie 24a3h the counter-clock direction
against the force of the leaf spring 27 to the
dotted line positon of Fig. 6, for example,
the frust-conical wedge member 29. carried by
the shorter lever arm 21 is caused to slidably
and rearwardly move in the longitudinal direc-
tion of the intermediate handle portion 12 on
the guiding way 33 together with the lever
10 against the holding down force of the brake

disc 31. Then, when the operator turns the

operation handle 10 in either direction while
maintaining his gnppmg on the lever 20 in
the dotted line position of Fig. 6, the wedge
member may be allowed to fncuonally roil
sidewise along the triangular cross-section
transverse surface of the guiding way 33 and
the shaft 8 and the disc member 5 firmly con-
nected to the shaft for rotation therewith may
be caused to smoothly rotate in the same direc-
tion as the handle 10 by an angular distance
corresponding to the angular d1splacement of
the handle. After the parts of the valve have
moved in the mapnmer as mentioned just
above, the operator quickly releases his grip-
ping on the handle 10 and the lever 20 where-
upon the leaf sprmg 27 springs out to cause
the lever 20 to pivot about the pivot pin 24
in the clockwise direction as seen in Figs. 1
and 6 so as to urge the longer lever arm 22

. downwardly whereby the frust-conical wedge

member 29 is urged forwards in frictional con-
tact with the underside of the brake disc 31
and with the sloped guide way 33 of the in-
termediate handle portion 12 to the position

ﬁumv?xl' ; sd ygga Gne fokce b l?}%‘r;%iéi

same to displace and the valve can perform
its function satisfactorily.

In the foregoing, the invention has been de-
scribed particularly in connection with control-
ling or braking of the ooperating handle of
a butterfly valve, but it will be understood that
the baking device can be equally applied to
other typs of valves the handles of which are
to be controlied or braked without departing
from the spirit of the invention and within
the scope of the mvention as defined in the
appended clajms.

WHAT 1 CLATM IS : —

1. A butterfly valve comprising a hollow
cylindrical flanged body to be connected at its
opposite ends to pipes in a piping system
adapted to transport hydraulic fluid under high
pressure; a disc member rotationally dlsposed
within said body and extending across the inte-
rior of the body at right angles to the longi-
tudinal axis of the latter for rotational move-
ment between valve open and closed positions;
an annular packing disposed around the outer
periphery of said disc member and adapted
to provide a fluid-tight sealing between the
inner periphery of said body and the outer peri-
phery of said disc member; a rotary shaft ex-
tending across the body at right angles to the
longitudinal axis of the body and passing
through said packing and disc member with.
the upper end protruding through an upper
portion of the body and the lower end rotatably
seating in a diametrically opposite lower por-
tion of the body; and an elongated manual
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clotonsi gnd f the latter for movement in the
longxtudmal direction of said handle and a
stationary brake disc held in position bet-
ween said top of the body and said handle
at the end of the latter surrounding said pro-
truding upper end of the shaft and serving
to frictionally hold said wedge means between
itself and said intermediate portion of the
handle

2. A butterfly valve as set forth in IClaim

i1, in which said _operating handle consists of
an end plate portion secured to said protruding
upper end of the rotary shaft, an integral in-
termediate box-shape portion havmg 2 Cross-
section area which increases from one open end
to the other, and an integral opposite end por-
tion having a reversed U-shape cross-section,
said intermediate portion having a substantial-
ly triangular cross-section wedge guiding way
formed by the bottom wall thereof and sloped
downwardly in the longitudinal direction and
outwardly and upwardly from the opposite
sides of the lowest centre in the transverse

direction,

3. A butterfly valve as set forth in ‘Claim

1, or Claim 2, in which said_spring-loaded -

:wedge actuating means comprises a lever in-
cluding a shorter arm formed at one end with
a substantially semi-circular notch and an inte~
gral longer arm connected to the other end

increases from one end toward the other end
in conformity with the sloping configuration
of said guiding way in the longitudinal direc-
tion and the periphery of which is adapted
at all times to frictionally roll in contact with
said stationary brake disc and the sloped
guide way in the transverse direction of the
guide way, said frusto-conical member bemg
provided at a point between the opposite
ends thereof with a constricted or reduced dia-
meter neck portion adapted to be loosely re-
ceived by said lever short arm whereby the
frust-conical member may be frictionally
moved along said guide way in the longitudi-
nal direction thereof together with said lever
as the lever is moved upwardly and down-
wardly and frictionally rolled on the guide way
in the transverse direction thereof as the lever
is moved horizontally aand laterally.

5. A butterfly valve, constructed, arranged
and adapted to operate substantially as here-
inbefore described with reference to the ac-
companying drawings.

GEE & ICO.,
{Chartered Patent Agents,
51—52 Chancery Lane,
London, W.C.2,
and
22 Whitefriargate, Hull.
@ gents ffor the Applicant.

Printed for Her Majesty’s Stationery Office

by the Courier Press, Leamington Spa, 1970.

Published by the Patent Office, 25 Sﬂuthampton Buildings, London, W.C.2, from which
copies may be gbtaingd,

S
\\!\\\\l\\\\\m\}\\\\\!\\\!\\

edpint 1§ o PO % TR t.ati o
{ve & sl 8 %ﬁé
ends ogn dgtP A2 an’!d Whlgh vs:u.iev;i:isclse means shed

a&n@ﬁmmmlch

60

65

70

(5]



