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The present invention relates to a device for
controlling the passage of a fluid of the type
comprising a member presenting a passage and
a member for closing this passage.

The device according to the invention is char-
acterized in that at least one of these two mem-
bers is grooved in the direction of the flow of
the fluid.

The annexed drawing represents, in the way of
examples, various embodiments of the device to
which the present invention relates.

Figure 1 is a large-scale axial section of a first
embodiment;

Figure 2 is a plan of the seat of the same em-
bodiment;

Figure 3 is an axial section of the second em-
. bodiment; _

PFigure 4 is a plan of the seat of the second
embodiment;

Figure 5 is an axial section of an alternative
form of closing member; and
" PFigure 6 is an axial section of a still further
embodiment. :

The device for controlling the passage of a
fluid which is exemplified in Figure 1 comprises
a member { forming part of the body of the
device and which presents a cylindrical passage
2 for the fluid. This device includes a closing
member 3 presenting a joint 4 intended to bear
against the truncated-cone-shaped seat 5 that

the member | presents at the outlet end of the 3

passage 2.

As is seen in the drawing, the surface of the
passage 2 is grooved, the rectilinear grooves §,
extending from the inlet end 7 of the passage 2

“right to its outlet end 8 against which the closing
. member 3, 4 comes to bear for closing the pas-
sage. As is seen, the outlet end of the passage 2
constitutes a surface forming a seat for the
closing member. This surface presents a flat
annular portion 9 in which the grooves termi-
nate, the width of this portion 9 being equal to
the depth of these grooves, as Figure 2 shows.
This width may be slightly larger than the said
depth. The circular ridge marking the inter-
section of the flat annular surface 8 and the
truncated-cone-shaped surface 5 is indicated
at 10.

In the embodiment according to Figure 3, the
closing member 3 also presents a joint 4, but it
is further fitted with a shaped teat {1 which fits
into the passage 2 when the latter is being closed.
The member { consists, in this second embodi-
ment, of a piece which screws on to the body
(not shown) of the device. The passage 2 in-
cludes an inlet part i2 which gradually tapers
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and a narrowed cylindrical part i3 extending
from the neck 4 to the outlet end 8 of the
passage 2.

In this second example, the grooves 8, which
are rectilinear, begin beyond the eniry neck {4
of the passage; they extend, as in the first em-
bodiment, right to the outlet 8. The outlet end
of the passage terminates in a face forming a
seat for the closing member, this face consisting
of two truncated-cone-shaped surfaces, the outer
one § being convex and the inner one 1§ being
concave. The circular ridge of intersection of
these two surfaces § and {5 is indicated at {6.
The bottom of every groove terminates flush with
the intersection {6 of the outlet end 8.

It has been observed that, by providing grooves
running in the direction of the flow of the fluid,
as has been described with reference to the pre-
vious two embodiments, the whistling noise which
is generally produced when ordinary similar de-
vices are functioning and the fluid is flowing
through the passage 2 is practically completely
eliminated.. The flow of fluid is divided by the
grooves into fine streams and the vibrations, if
any, of these streams are out of phase so that
any noise due to these vibrations is effectively
minimized and practically prevented.

In Figure 5, a closing member similar to the
one shown in Figure 3 has been represented but
it differs from the latter in that the teat {1
presents grooves {7 running in the direction of
the flow of the fluid.

The closing member according to Figure 5 may,
in a variant of the examples previously de-
seribed, be employed with the member | accord-
ing to Figure 1 or in conjunction with the mem-
ber § according to Figure 3.

It will be observed that, in the example ac-
cording to Figure 5, the grooves extend from
the base I8 of the teat 11 to close to its top {8.

As shown in Figure 6, it may further be pro-
vided that the grooves in the passage and the
grooves in the teat be helically inclined in op-
posite directions to one another.

Although the invention has been described for
the case where the seat with which the closing
member co-operates presents a conical surface 5
allowing of terminating at the line of closing and
to have nevertheless a good closing, the invention
is not limited to this case and could also be ap-
plied to different types of construction.

What I claim is:

1. A valve structure, comprising, in combina-
tion, a tubular valve body formed with an elon-
gated passage extending axially therethrough,
said valve body having a valve seat located about
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said passage at an extreme -outer end thereof,
said valve seat being in & plane which is sub-
stantially perpendicular to the longitudinal axis
of said passage, and the wall of said passage be-
ing formed with a plurality of greooves which ave
parallel to each other and extend substantially
along the length of said passage, the said grooves
each terminating at ome end in said valve seat,
and said valve body having at said cuter end
thereof an annular conical end face having an n-
ner periphery located at said one end of each
groove and an outer periphery Jlocated hetween
the extreme ends of said vaive body; and a vilve
member adapted to be moved toward .and away

from a closing position where it abubs against -

said valve seat, said grooves decreasing-any neise
due to the flow of fluid through the valve struc-
ture.

2. A valve structure comprising, in combina-
tion, a valve body formed with a bore passing
therethrough, said bore being conically fiared at
one end thereof, the outer wall of said body ad-
jacent said conically flared portion havingan op-
positely disposed conical surface, and the ad-

jacent extremities of said conical surfaces coineid-

ing to form s sharp edge seating surface, and the
wall of said bore being formed with a plurality
of grooves which are parallel to each other and
extend substantially along the length of said bore,
said grooves each terminating at one end in said
conically flared portion and having at said one
end a depth substantially egual to the width of
said conically flared portion; and a valve mmem-
ber adapted to be moved toward and away from

a closing positicn where it abuis against said’

seating surface, said valve member comprising a
portion of  resilient material confronting and
adapted to bear against said sharp edge seating
surface so as to effectively close the valve strue-
ture, said grooves decreasing any ncise due to the
flow of fluid through the valve structure.

3. A valve structure comprising, in combina-
-tion, a valve body formed with a bore passing
therethrough, said bore heing cenically flared at
one end thereof, the outer wall of said body ad-
jacent said conically flared portion having an
oppositely disposed conical surface, and the ad-
jacent extremities of said conical surfaces coin-
.ciding to form a sharp edge seating surface, and
the wall of said bore keing formed with a plurality
of grooves which are parallel to each cther and

xtend substantially along the length of said bore,
said grooves each terminating at one end in said
conically flared portion; and a valve member
adapted to he moved toward and away from a
closing position where it abuts against said seat-
ing surface, said valve member comprising a por-
tion of resilient material adapted to bear against
said sharp edge seating surface so .as to eiffec-

tively close the valve structure and a projection .

mounted on said valve member concentrically
with and confronting said bore, the largest trans-~
verse dimension of said projection being substan-
tially smaller than the diameter of said bore and
said projection being of substantially less length
than said bore, so that when said valve member
is in valve closing position said projection .only
extends part way through said heore and has its
entire outer surface spaced from the wall of said
bore, said grooves decreasing any noise due to
the flow of fluid through the valve structure.

4, A valve structure compriging, in combina-
tion, a valve body formed with a bore passing
therethrough, said bore being conically flared at
one end thereof, the outer wall of said body ad-
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jacent said coniecally flared portion having an op-
positely disposed conical surface, and the adjacent
extremities of said conical surfaces coinciding to
form a sharp edge seating surface, and the wall
of said bore being formed with a plurality of
grooves which are parallel to each other and ex-
tend in a direction which is substantially parallel

+0 the longitudinal axis of-said bore, said grooves

each terminating at one end in said conically

_flared portion and having at said one end a depth
“substantially equal to the width of said conically

flared portion; and a valve member adapted to

-be moved toward and away from a closing posi-

tion where it abuts against said seating surface,
said valve member comprising a portion of re-
silient material adapted to bear against said sharp

edge seating surface so as to effectively close the

valve.structure and a projection mecunted on said
valve member concentrically with and confront-
ing said bore, the largest transverse dimension
of said projection being substantially smallerthan
the diameter of said bore and said proiection be-

‘ing of substantially less length than -said bore,

so that when '‘said valve member is in valve
closing position said projection only -extends

‘part way through said bhore and hag its entire

outer surface spaced from the wall of said bore,
said extension having its surface formed with
grooves which are parallel to each -other and
which extend in a direction substantially parallel
to the longitudinal axis ‘of said cylindrical bore,
said grooves decreasing any noise due to the flow
of fluid through the valve structure.

5. A valve structure comprising, in combina-
tion, a valve body forined with a bore passing
therethrough, said bore being conically fared at
one end thereof, the outer wall of said body ad-
jacent said conically flared portion having an
oppositely disposed conical surface, and the ad-
jacent extremities of said conical surfaces co-
inciding to form a sharp edge seating -surface,
-and the wall of said bore being formed with a
plurality of grooves which are parallel to each
-other, said grooves each terminating at one end
in said conically flared portion of said ‘bore and
having at said one end 'a depth substantially
equal to the width of said conically flared por-
tion of ‘said bore; and a valve member adapted
to be moved toward and away from a closing
position where it abuts against said sharp edge
-seating surface, said valve member comprising a
portion of resilient materia]l adapted to bear
against said seating surface to effectively close
the valve structure and a projection mounted on
said valve member concentrically with and con-
f;’onting said bore, the largest transverse dimen-
sion of said projection being substantially smaller
than the diameter of said bore and said projection

“being of substantially less length than said hore,

so that when said valve member is in valve clos-
ing position ‘said projection only extends part
way through said bore and has its entire outer
surface spaced from the wall of said bore, said
extension having its surface formed with grooves
which are parallel to each other, said grooves in
said bore wall and said extension being inclined
only to the extent that they are almost parallel
to the axis of said bore, and the direction of in-
clination of the grooves in said extension being
opposite to the direction .of inclination of the
grooves in-said bore wall, said grooves decreasing
any noise due to the flow of fluid through the
valve structure.

. 6. A wvalve structure comprising, in ‘combina-
tion, a valve body formed with a ‘bore passing
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therethrough, said bore being conically flared at
one end thereof, the outer wall of said body ad-
jacent said conically flared portion having an
oppositely disposed conical surface, and the ad-
jacent extremities of said conical surfaces co-

inciding to form a sharp edge seating surface,

and the wall of said bore being formed with a
plurality of grooves which are parallel to each
other, said grooves each terminating at one end
in said conically flared portion and having at
said one end a depth substantially equal to the
width of said conically flared portion and said
grooves each terminating in another end portion
which is located substantially midway between

‘the ends of said bore; and a valve member

adapted to be moved toward and away from a
closing position where it abuts against said seat-
ing surface, said valve member comprising a por-
tion of resilient material adapted to bear against
said sharp edge seating surface so as to effectively
close the valve structure and a projection mounted
on said valve member concentrically with and
confronting said bore, the largest transverse di-
mension of said projection being substantially
smaller than the diameter of said bore and said
projection being of substantially less length than
said bore, so that when said valve member is in
valve closing position said projection only ex-
tends part way through said bore and has its en-
tire outer surface spaced from the wall of said
bore, sald extension having its surface formed
with grooves which are parallel to each other, said
grooves in said bore wall and said extension be-
ing inclined only to the extent that they are al-
most parallel to the aixs of said bore, and the di-

‘rection of inclination of the grooves in said ex-

tension being opposite to the direction of inclina~
tion of the grooves in said bore, said grooves de-
creasing any noise due to the flow of fluid through
the valve structure.

7. A valve structure comprising, in combina-
tion, a valve body formed with a bore passing
therethrough, said bore being conically flared
at one end thereof, the outer wall of said body
adjacent said conically flared portion having an
oppositely disposed conical surface, and the ad-
jacent extremities of said conical surfaces co-
ineciding to form a sharp edge seating surface,
and the wall of said bore being formed with a
plurality of grooves which are parallel to each
other, said grooves each terminating at one end
in said conically flared portion and having at
said one end a depth substantially equal to the
width of said conically fiared portion and said
grooves each terminating in another end portion
which is located substantially midway between
the ends of said bore, said flared portion being
located at the exit end of said bore so that the
latter is filled with fluid when the valve structure
is closed; and a valve member adapted to be
moved toward and away from a closing position
where it abuts against said seating surface, said
valve member comprising a portion of resilient
material adapted to bear against said sharp edge
seating surface so as to effectively close the valve
structure and a projection mounted on said valve
member concentrically with and confronting said
bore, the largest transverse dimension of said
projection being substantially smaller than the
diameter of said bore and said projection being
of substantially less length than said bore, so that
when said valve member is in valve closing posi-
tion said projection only extends part way
through said bore and has its entire outer sur-
face spaced from the wall of said bore, said ex-
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tension having its surface formed with grooves
which are parallel to each other, said grooves in
said bore wall and said extension being inclined
only to the extent that they are almost parallel
to the axis of said bore, and the direction of in-
clination of the grooves in said extension being
opposite to the direction of inclination of the
grooves in said bore wall, said grooves decreasing
any noise due to the flow of fluid through the
valve structure.

‘8. A valve structure comprising, in combina~-
tion, a tubular valve body formed with an elon-
gated passage extending axially therethrough,
said valve body having a valve seat located about
said passage at an extreme outer end thereof,
said valve seat being in a plane which is sub-
stantially perpendicular to the longitudinal axis
of said passage, and the wall of said passage be-
ing formed along its entire circumference with
a plurality of narrow, closely spaced grooves ex-
tending substantially along the length of said
passage, the said grooves each terminating at
one end in said valve seat, and said valve body
having at said outer end thereof an annular con-
ical end face having an inner periphery located
at said one end of each groove and an outer pe-
rivhery located between the extreme ends of said
valve body; and a valve member adapted to be
moved toward and away from a closing position-
where it abuts against said wvalve seat, said
grooves decreasing any noise due to the flow of
fluid through the valve structure.

9. A valve structure comprising in combination,
a tubular body formed with an elongated pas-
sage extending axially therethrough, said valve
body having a valve seat located about said pas-
sage at an extreme outer end thereof, said valve
seat being in a plane which is substantially per-
pendicular to the longitudinal axis of said pas-
sage, and the wall of said passage being formed
along its entire circumference with a plurality
of closely spaced striae extending substantially
along the length of said passage, the said striae
each terminating at one end in said valve seat,
and said valve body having at said outer end
thereof an annular conical end face having an
inner periphery located at said one end of each
striae and an outer periphery located between
the extreme ends of said valve body; and a valve
member adapted to be moved toward and away
from a closing position where it abuts against
said valve seat, said striae decreasing any noise
due to the flow of fluid through the valve struc-
ture.

10. A valve structure, comprising in combina-~
tion, a tubular valve body formed with an elon-
gated passage extending axially therethrough,
said valve body having a valve seat located about
said passage at an extreme outer end thereof,
said valve seat being in a plane which is sub-
stantially perpendicular to the longitudinal axis
of said passage, and the wall of said passage be-
ing formed along its entire circumference with
a plurality of grooves which extend in a direction
substantially parallel to the longitudinal axis of
said passage and which are spaced from each
other by a distance which is substantially equal to
the depth of said grooves, the said grooves each
terminating at one end in said valve seat, and
said valve body having at said outer end thereof
an annular conical end face having an inner
periphery located at said one end of each groove
and an outer periphery located between the ex-
treme ends of said valve body; and a valve mem-
ber adapted to be moved toward and away from
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1, closing - position -where ‘it abuts against said
valve seat, said grooves ‘decreasing any noise due
to the ‘flow of fluid through the valve structure.

11.-A valve structure comprising, in'combina-
tion, a tubular valve body formed with -an elon-
gated passage extending axially therethrough,
%aid valve body having a valve seat located about
said passage at an extreme outer end thereof,
said valve seat being in a plane which is sub-
stantially perpendicular to the longitudinal axis
of ‘said passage, and the wall of said passage
being formed along its entire circumference with
a .plurality of grooves which ‘extend in a direc-
tion substantially patallel to the longitudinal axis
of “said passage and which are spaced from each
-other by -a distance which is less than the depth
‘of 'said grooves, the said grooves each terminat-
ing at one end in said valve seat, and said valve
body having at said outer end thereof an annular
conical end face having an inner periphery lo-
cated at said one énd of each groove and an outer
‘periphery located between the extreme ends of
‘said valve body; . and a valve member adapted
{0 -be ‘moved toward and away from a closing
position where it abuts against said valve seat,
said grooves decreasing any noise due to the flow
‘of flaid through the valve structure.

12. ‘A valve structure comprising, in combina-
‘tion, a tubular valve body formed with an elon-
‘gated passage extending axially therethrough,
'said valve body having a valve seat located about
said passage at-an extreme outer end thereof,
said valve seat béing in a plane which is sub-
stantially perpendicular to the longitudinal axis

‘of said: passage, and the wall of said passage i

being formed along its entire circumference with
‘a ‘plurality of erooves each of which has a depth
which is less than one ninth of the diameter of
-said ‘passage and each of which extends in a
“direction substantially parallel to the longitudi-
nal axis of said passage and which are spaced
from ‘each other by a distance which is substan-
tially ‘equal to the depth of said grooves, the said
grooves each terminating at one end in said valve
seat, and said valve body at said outer end thereof
an annular conical end face having an inner
‘periphetry located at said one end of each groove
‘and an outer periphery located between the ex-
treme ends of said valve body; and a valve mem-

‘ber adapted to be moved toward and away from &

a, closing ‘position where it abuts against said
valve seat, said grooves decreasing any noise due
to the flow of fluid through the valve structure.

13. A valve structure comprising, in combi-

nation, a tubular valve body formed with an 5

elongated passage extending axially there-
through, said valve body having a valve seat lo-
cated about said passage at an extreme outer
end thereof, said valve seat being in a plane

which is substantially perpendicular to the lon- ¢

gitudinal axis of said passage, and the wall of
said passage being formed along its entire cir-
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‘cumference with a plurality of grooves each of
which has a maximum depth which is less than
one ninth of the diameter of said passage -and
each of which extends substantially -along the
length of said passage and which are spaced
from each other by a distance which is sub-
stantially equal to the maximum depth of said
grooves, the said grooves each terminating -at
one end in said valve seat, and said grooves
each having sides which are inclined with respect
to each other and which converge -toward -the
bottoms of said grooves; and a valve member
adapted to be moved toward and away from a
-closing pesition where it abuts against said valve
seat, said grooves decreasing any noise due to
the flow of fluid through the valve structure.

14. A valve structure comprising, in combina-
tion, o tubular valve body formed with an elon-
gated passage extending therethrough, said valve
body having a valve seat located about said pas-
sage at an extreme-outer end thereof, said valve
seat heing in a plane which is substantially per-
pendicular to the longitudinal axis of said pas-
sage, and the wall of said passage being formed
along its entire circumference with a plurality
of grooves each of which-has a maximum depth
which is less than one ninth of the diameter
of said passage and -each of which extends sub-
stantially along the length of said passage and
which are spaced from each other by a distance
which is substantially equal to the maximum
depth of said grooves, the said grooves each ter-
minating at one end in said valve seat, and said
grooves each.  having sides which are ineclined
with respect to each other and which meet at
the bottoms of said grooves; and a valve mem-~
ber adapted to be moved toward and away from
a closing position where it abuts against said
valve seat, said grooves decreasing any noise due
to the flow of fluid through the valve structure.

PIERRE P. HONEGGER.
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