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Description

The present invention relates to a valve of the
kind, having a cylindrical valve housing with a
rectlinear continuous flow path, a conical valve seat
disposed on the valve housing concentric to the
flow path and a disc-shaped valve body with at
least a stem and a closure member. The valve
body is arranged fluid tight and moveable in the
valve housing and actuated by a spring device,
which further end makes contact to a spring seat.

The valve according to the invention may be
employed for controlling the flow of a liquid or
gaseous medium from a container or in a pipe,
wherein the medium is contained.

Valves for this service are usually globe valves
with a valve body fastened to a stem, which stem
being actuated by the force of an actuator spring
arranged externally to the valve housing. The valve
closure member of such a valve is lifted from the
valve seat when the pressure in the medium to be
controlled extends a predetermined limit where the
spring force is defeated, which otherwise forces the
closure member against the seat.

As a disadvantage, the medium flow through
the known globe valves is caused to take a non-
linear path through the seat and along the closure
member, which results in a large pressure drop.

A valve with a linear flow path is the known
gate valve. This valve is opened when the gate is
moved by the stem into the yoke or top section of
the valve. The yoke or top section is positioned
externally to the valve housing. Neither this kind of
valve provides a compact valve assembly, having
all components arranged within the valve housing.

A compact seat valve with a substantially rec-
filinear continuous flow path is mentioned in DK-
Patent Publication No. 4345/75, wherein a circular
valve seat is arranged within the valve housing
concentric to the flow path. A valve ball, which
works together with the seat is spring loaded by a
spiral spring.

One end of the spring makes contact to a spring
seat provided with a central bore. The opposite end
of the spring, which actuates the valve ball, makes
contact to a further spring seat having in its circum-
ference grooves parallel to the axis of the spring
seat. The flow path is thereby obtained through the
grooves and the central bore of the spring seat.
According to this reference, the valve is suitable as
a check valve for a suction flask.

A disadvantage of the mentioned valve is the re-
stricted path through the grooves of the spring seat
and the arrangement of the spring within the flow
path. This is particular disadvantageous, when the
valve is used to control flow of highly viscous
media or flowable solids.

10

15

20

25

30

35

40

45

50

55

A closure valve with a rectilinear flow path and
an annular pressure sensitive plunger is mentioned
in US Patent No. 2,109,397. The disclosed valve is
intended for dispensing contents from collapsible
tubes or similar containers, wherein contents pass-
ing through the neck portion of a tube exert a
downward pressure on the plunger to unseat the
valve upon squeezing the tube. When squeezing of
the tube is stopped a spring returns the valve to
seated position.

The object of the present invention is to pro-
vide a valve of that kind, which has a rectilinear
continuous flow path through the valve housing,
and which is useful to control a stream of highly
viscous or flowable media without the disadvan-
tages of the known valves.

Accordingly, the present invention comprises a
valve of the introductory mentioned kind, and
wherein the stem is coaxially to the axis of the flow
path arranged on the valve body, which concentric
to the axis of the flow path is provided with a
central bore and with an axially directed cylindrical
nozzle opposite to the stem, the nozzle surrounds
concentric and moveable in fluid tight manner a
cylindrical nozzle guide arranged on the spring
seat around an inlet section, the inlet section is in
form of a central bore through the spring seat and
has a cross sectional area, which is less than the
cross sectional area of the valve body, the spring
device is concentrically arranged around the axially
directed nozzle.

The valve is characterized in that the valve
closure member is provided with an auxiliary check
valve. The check valve is of the kind comprising a
plug with peripheral grooves parallel to the axis of
the plug, thereby providing a flow path from the
inside of the main valve housing to the outside of
the valve. The plug is disposed in a bore through
the closure member and has on the side being
outside the main valve housing a bonnet or a
thickening, which prevents the plug from sliding
through the bore. On the side being inside the
housing, the plug is provided with a cone or disc-
shaped body, which upon pressure in the main
valve is forced tightly against the closure member.

The flow path through the valve according fo
the invention is thus provided by the central bore
through the spring seat, the central bore through
the valve body together with the axially directed
nozzle, and by the conical seat, which concentric to
the axis of the flow path is arranged on the valve
housing.

The spring device is thereby disposed outside
the flow path, which is advantageous, in particular
when the valve is flushed by viscous liquids or
particulate materials.

At vacuum or under pressure inside the valve
housing, the pressure is equalized by leaking air or
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a medium outside the valve through the grooves in
the plug and into the space defined by the main
valve body and valve seat.

A particular feature of the valve according to
the invention is the difference between the cross
sectional areas of the inlet section and the disc-
shaped valve body, which is exposed to the pres-
sure in the medium controlled by the valve.

The pressure exerted by a fluid in closed con-
tainers is as known the same all over the bound-
aries of a container. Thus the pressure in the valve
can be expressed by the following relationship:

Pm = Ff/Af = Fv/Av = const.,

where Pm is the pressure exerted by the fluid in
the valve; Ff and Fv is the force acting in the
central bore of the inlet section and on the valve
disc of the valve body, respectively; and Af and Av
is the cross sectional area of the central bore and
the valve disc, respectively.

By providing the valve disc with a larger area
than the area of the inlet section a large spring
force exerted by the spring device can act on the
closure member in order to provide an air tight
closure of the valve, which is particular advanta-
geously, when the medium to be controlled com-
prises air sensible or air hardening components,
such as pastes or adhesives. On the other hand the
pressure in the medium can be relatively low in
order to open the valve, which is further desirable,
when the medium is released from a container by
manual pressure on the container.

In a further embodiment of the invention, the
distance between the valve body and the spring
seat can be regulated continuously by arranging
the spring seat displaceable in the valve housing.
The spring seat is thereby formed as a cylinder
with projections on the cylinder wall, preferably a
thread, which acts together with a compatible pro-
jection on the inner wall of the valve housing. By
regulating the distance, the spring force acting on
the valve body, is regulated by screwing the valve
housing or the spring seat a number of turns ar-
ound its axis.

The valve according to the invention may fur-
ther advantageously be used as exit nozzle in
extruders.

For this purpose, the valve seat may be pro-
vided with e.g. a cylindrical nozzle piece.

In the following description the invention is
more fully described with reference to the draw-
ings, in which

FIG. 1 shows a cross sectional view of a
valve constructed according to one
embodiment of the invention;

FIG. 2 is a cross sectional view of a valve

closure member according to a fur-
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ther embodiment of the invention; and
is a horizontal section through the
valve closure member of FIG. 2.

Referring now to FIG. 1, the valve comprises a
cylindrical valve housing 1, which in its upper part
is provided with a cone-shaped valve seat 3. Valve
seat 3 has a circular opening 3a concentric to the
axis of flow path 2 through the valve. Opening 3a
constitutes the outlet of the valve.

A valve closure member 4, which acts together
with valve seat 3, has in the shown embodiment a
conical shape. Other shapes, such as a hemi-
spherical or a lentoide shape, may be suitable as
well.

Closure member 4 may as mentioned above be
provided with an inlet valve 40 (FIG. 2).

As shown in FIG. 2 and FIG. 3 the closure member
4 has in such an embodiment built in a cylindrical
plug 41, which slides in a central bore 42 through
closure member 4. Plug 41 is provided with periph-
eral grooves 41a parallel to the axis of the plug. A
bonnet 41b on the plug 41 outside the main valve,
prevents the plug from sliding completely through
bore 42. On the opposite side plug 41 has a
conical body 41c, which acts together with an
equivalent conicity 4b on the downside of closure
member 4.

Closure member 4 (FIG. 1) is connected via a valve
stem 6 fo a valve body 8, which consists of a valve
disc 8a and an axial directed nozzle 8b around a
central bore 8c through body 8.

The peripheral part of valve disc 8a makes

fluid tight contact to the inner wall 1a of housing 1.
Body 8 is at its downside loaded with a spiral
spring 10, which further end makes contact to a
cylindrical spring seat 12.
Spring seat 12 is in the shown embodiment formed
as screw plunger with a thread 12a, which acts
together with a compatibel thread 1b at the inner
wall 1a of the valve housing.

As mentioned hereinbefore it is possible to
control in such an embodiment of the valve the
flow through the valve by varying the distance
between spring seat 12 and the closure member 8.
The valve may be closed constantly, by screwing
seat 12 into the valve housing 1, until seat 12 hits
nozzle 8b, so that any movement of body 8 is
prevented.

Spring seat 12 is further provided with a central
bore 12c¢, and an axial disposed guide nozzle 12b,
which is surrounded tightly slidding ny nozzle 8b.
Central bore 12c constitutes the valve inlet 11,
through which the medium to be controlled flows
into the valve flow path 2. Flow path 2 is further
constituted by central bore 12c¢ and 8c through
spring seat 12 and valve disc 8, and by guide
nozzle 12b, nozzle 8b and the conical valve seat 3
with annular opening 3a.

FIG. 3
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The valve is in its normal state closed and a

medium flowing into the valve housing fills up the
space between valve seat 3 and the upper side of
valve body 8. The body 8 is moved by a force
directed against the upper side of valve disc 8a,
which force is proportional to the medium pressure
at inlet 11 and the area of disc 8a.
Body 8 is moved thereby towards spring seat 12
when this force overcomes the spring force of
spring 10. The flow path through opening 3a in the
valve seat is then opened and the medium flows
through the valve.

The circumferential part of disc 8a slides tightly
along the inner wall 1a of the valve housing and
nozzle 8b slides along guide nozzle 12b, thereby
preventing fluttering of the valve body 8. At de-
creasing pressure in the medium and consequently
a decreasing force on disc 8a, the spring force
acting oppositely on disc 8a overcomes this force
and the valve returnes to its closed position.

Although the present invention has been shown
and described with reference to particular embodi-
ments thereof, the invention is not limited to the
shown embodiments. Thus in further embodiments
of the invention, the outer wall of valve housing 1
may be provided with a thread allowing the valve to
be screwed into a pipe or tube.

Furthermore, the central bore 12¢ through the
spring seat 12, may be provided with a thread, a
coupler or a spring lock by which the valve may be
fastened to a container.

Dimensions and materials of the valve are not
important to the invention and may be chosen
freely.

Claims

1. A valve of the kind having a cylindrical valve
housing (1) with a rectilinear continuous flow
path (2), a conical valve seat (3) having a
circular valve opening (3a) and being disposed
concentric to the flow path (2) on the valve
housing (1), and a valve body (8) comprising a
valve disc (8a) and arranged on the valve disc
(8a) at least a stem (6) and via the stem (6) a
valve closure member (4), said valve body (8)
being arranged fluid tight and moveable in the
housing (1) and being actuated by a spring
device (10), the further end of the spring de-
vice (10) making contact to a spring seat (12),
wherein the stem (6) is arranged axially dis-
placed to the flow path (2) on the valve body
(8) being provided with a central bore (8c) and
on the opposite side to the stem (6) concen-
trically to the central bore (8c) with an axially
directed cylindrical nozzle (8b), the nozzle (8b)
surrounds concentric and movable in fluid tight
manner a cylindrical nozzle guide (12b) being
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arranged on the spring seat (12) concentric to
an inlet section (11), the inlet section (12) is
centrally bored through the spring seat (12)
and has a cross sectional area less than the
cross sectional area of the valve disc (8a), the
spring device (10) concentrically surrounds the
axially directed nozzle (8b, 12b),
characterized in that

the valve closure member (4) is provided with
an auxiliary check valve (40) comprising a cy-
lindrical plug (41), which in its circumference is
provided with axis parallel grooves (41a).

2. The valve according to claim 1,
characterized in that
the spring seat (12) in its circumference is
provided with a projection (12a), which acts
fogether with an equivalent projection (1b) on
the inner wall (1a) of the valve housing.

3. The valve according to claim 2,
characterized in that
the projection (12a, 1b) is formed as a thread.

4. The valve according to claim 2,
characterized in that
the projection (12a, 1b) is formed as a spring
lock.

5. The valve according to claim 1,
characterized in that
the inlet section (11) is provided with a cou-
pling device.

6. The valve according to claims 5,
characterized in that
the coupling device is in the form of a thread.

7. The use of a valve according to any one of the
preceding claims as exit nozzle to an exiruding
apparatus.

Patentanspriiche

1. Ventil mit zylindrischem Ventilgehduse (1) und
ununterbrochenem, geradlinigen Strdmungs-
weg (2), einem konischen Ventilsitz (3) mit
kreisférmiger Ventiléfinung (3a), die konzen-
trisch zum Strémungsweg (2) im Ventilgehdu-
se (1) vorhanden ist, und einem Ventilk&rper
(8), welcher eine Ventilscheibe (8a) und wenig-
stens einen an der Ventilscheibe (8a) vorhan-
denen und ein VentilschlieBelement (4) tragen-
den Arm (B6) aufweist, wobei der Ventilk&rper
(8) flussigkeitsdicht und bewegbar im Gehduse
(1) angeordnet ist und mittels einer Federein-
richtung (10) betétigt wird, deren anderes Ende
in Kontakt mit einem Federsitz (12) steht, der
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Arm (6) axial zum Strémungsweg (2) versetzt
am Ventilk&rper (8) vorhanden ist, welcher eine
Zentralbohrung (8c) und an der dem Arm (6)
gegeniberliegenden Seite und konzentrisch
zur Zentralbohrung (8c) eine axial verlaufende,
zylindrische Diise (8b) aufweist, die konzen-
frisch und bewegbar sowie flissigkeitsdicht
eine zylindrische Disenfiihrung (12b) umgibt,
die am Federsitz (12) vorhanden ist und kon-
zentrisch zu einem EinlaBabschnitt (11) liegt,
welcher durch eine Zentralbohrung im Feder-
sitz (12) gebildet ist und eine Querschnittsfld-
che aufweist, die kleiner ist als die Quer-
schnittsfliche der Ventilscheibe (8a), und wo-
bei die Federeinrichtung (10) die axial verlau-
fende Dise (8b, 12b) konzentrisch umgibt, da-
durch gekennzeichnet, daB das Ventilsch-
lieBelement (4) mit einem Hilfsprifventil (40)
ausgestattet ist, das einen zylindrischen Bol-
zen (41) aufweist, der in seiner Umfangsrich-
tung gesehen achsparallele Furchen (41a) be-
sitzt.

2. Ventil nach Anspruch 1, dadurch gekenn-
zeichnet, daB der Federsitz (12) in seiner Um-
fangsrichtung mit einem Vorsprung (12a) ver-
sehen ist, der mit einem &quivalenten Vor-
sprung (1b) an der Inneren Wand (1a) des
Ventilgehduses zusammenarbeitet.

3. Ventil nach Anspruch 2, dadurch gekenn-
zeichnet, daB der Vorsprung (12a, 1b) als
Gewindestiick ausgebildet ist.

4. Ventil nach Anspruch 2, dadurch gekenn-
zeichnet, daB der Vorsprung (12a, 1b) als
FederschloB ausgebildet ist.

5. Ventil nach Anspruch 1, dadurch gekenn-
zeichnet, daB der EinlaBabschnitt (11) mit ei-
ner Kupplungseinrichtung ausgestattet ist.

6. Ventil nach Anspruch 5, dadurch gekenn-
zeichnet, daB die Kupplungseinrichtung in
Form eines Gewindestiicks vorliegt.

7. Verwendung eines Ventils nach irgendeinem
der vorhergehenden Anspriiche als Ausgangs-
dise einer Extrudiereinrichtung.

Revendications

1. Une valve du genre comprenant un boftier de
valve cylindrique (1), présentant un frajet
d'écoulement continu rectiligne (2), un siége
de valve conique (3) muni d'une ouverture de
valve circulaire (3a) et disposé concentrique-
ment au ftrajet d'écoulement (2) sur le boftier
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de valve (1), et un corps de valve (8) compre-
nant un disque de valve (8a), et agencée sur le
disque de valve (8a), au moins une tige (6) et,
lié & la tige (6), un clapet de fermeture de
valve (4), ledit corps de valve (8) étant agencé
étanche au fluide et mobile dans la boftier (1)
et étant actionné par un dispositif de ressort
(10), l'autre extrémité du dispositif de ressort
(10) étant en contact avec un siége de ressort
(12), dans laquelle la tige (6) est disposée en
étant axialement déplacée par rapport au trajet
d'écoulement (2) sur le corps de valve (8)
muni d'un alésage central (8c) et, du cbté
opposé & la tige (6) et concentriquement 2
l'alésage central (8c), d'une buse cylindrique
dirigée axialement (8b), dans laquelle la buse
(8b) entoure concentriquement et mobile de
fagon étanche au fluide un guide de buse
cylindrique (12b) disposé sur le siege de res-
sort (12) concentriquement & une section d'en-
trée (11), dans laquelle la section d'enirée (11)
est réalisée par un alésage central & travers le
siége de ressort (12) et présente une surface
de section transversale inférieure 2 la surface
de section transversale du disque de valve
(8a), dans laquelle le dispositif de ressort (10)
entoure concentriquement la buse dirigée axia-
lement (8b, 12b) caractérisée en ce que le
clapet de fermeture de valve (4) est muni d'un
clapet anti-retour auxiliaire (40) comprenant un
bouchon cylindrique (41), qui est muni sur sa
circonférence de rainures paraliéles & l'axe
(41a),

La valve selon la revendication 1, caractérisée
en ce que le siege de ressort (12) est muni sur
sa circonférence d'une partie en saillie (12a)
qui coopére avec une partie en saillie corres-
pondante (1b) sur la paroi intérieure (1a) du
boftier de valve.

La valve selon la revendication 2, caractérisée
en ce que la partie en saillie (12a, 1b) est
réalisée sous la forme d'un filetage.

La valve selon la revendication 2, caractérisée
en ce que la partie en saillie (12a, 1b) consti-
tue un verrou de ressort.

La valve selon la revendication 1, caractérisée
en ce que la section d'enirée (11) est munie
d'un dispositif d'accouplement.

La valve selon la revendication 5, caractérisée
en ce que le dispositif d'accouplement est
réalisé sous la forme d'un filetage.
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L'utilisation d'une valve selon I'une quelconque
des revendications précédentes, pour servir de
buse de sortie pour un appareil d'extrusion.
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12c

Fig, 1
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41b

Fig, 3
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