
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date / n /n cc

31 March 2011 (31.03.2011) 2U11/U38255 Al

(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
F16K 5/06 (2006.01) F16K 47/08 (2006.01) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(21) International Application Number: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

PCT/US2010/050235 KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

(22) International Filing Date: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

24 September 2010 (24.09.2010) NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(25) Filing Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every

(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,

61/245,896 28 September 2009 (28.09.2009) US GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

(72) Inventor; and TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(71) Applicant : ALLEN, Stanley, C. [US/US]; 123 1 Lump EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

kin Road, Houston, TX 77043 (US). LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,(74) Agents: ULFERS, Amy, L. et al; Jackson Walker
GW, ML, MR, NE, SN, TD, TG).

L.L.P., 901 Main Street, Suite 6000, Dallas, TX 75202
(US). Published:

(81) Designated States (unless otherwise indicated, for every — with international search report (Art. 21(3))
kind of national protection available): AE, AG, AL, AM,

(54) Title: HEMISPHERICAL WEDGE VALVE WITH LAMINAR FLOW

o
- (57) Abstract: A valve having a hemispherical wedge closure member and including structure (70) for maintaining laminar fluid

flow through the valve body.



PATENT APPLICATION

TITLE OF INVENTION:

HEMISPHERICAL WEDGE VALVE WITH LAMINAR FLOW

INVENTOR: STANLEY C. ALLEN

BACKGROUND OF INVENTION

. Field of the Invention

[000 1] The present invention generally relates to an improved valve of the hemi-wedge

type for use in the control of fluids in a pipeline. The valve of the present invention is

particularly useful in providing both a tight shutoff of fluids when closed, a high flow when

open, and includes a device for providing laminar flow through the valve body when in the open

position.

2. Description of Related Art

[0002] Ball valves, plug, valves, and the like are well known to those skilled in the art. A

common characteristic of these valves is that they may be moved from a full open position to a

full closed position through an angle of no more than about ninety (90) degrees.

[0003] A simple ball valve comprises a rotatable ball having a bore therethrough

corresponding to the fluid flow path, together with a seat for sealing with the ball surface. Ball

valves permit fluid flow to be fully stopped by rotating the ball not more than about ninety (90)

degrees. However, these valves offer only minimal graduated control of the fluid flow achieved

by setting the ball at intermediate positions. Further, these valves are placed in the open or close

position without a mechanical force applied by the closure member against a seat.

[0004] A simple plug valve comprises a rotatable tapered plug having a bore

therethrough disposed in a complementary housing. The plug permits flow to be fully stopped by

rotating the plug more than about ninety (90) degrees. Plug valves operate similarly to the

previously described ball valve and offer similar advantages and disadvantages.

[0005] Gate valves, globe valves and the like are also well known to those skilled in the

art. A common characteristic of these valves is that they may be moved from a ful open position

to a full closed position by the rising and lowering of a valve stem acting on a closure member



(gate in a gate valve or disc or plug in a globe valve). These valves offer sealing advantages over

ball valves, but take longer to open or close and generally have a higher leakage of fluid to the

atmosphere with the rising and lowering of the stem.

[0006] A valve offering significant advantages over conventional ball, plug, gate, and

globe valves is the hemi-wedge valve described in United States Patent No. 4,962,91 1, and

improved with a valve driver in United States Patent No. 5,333,834, and improved with a

cartridge feature for quick and easy repair in United States Patent No. 7, 484,523. The hemi-

wedge valve includes a curved wedge comprising a tapered, spherical section rotatable through

the fluid path and cooperating with a complementary curved seat to affect a shut off. An

important feature of the hemi-wedge valve is that the thickness of the wedge increases from its

leading end to its trailing end. The wedge includes a round bore forming a part of the fluid path

through its thinner, leading end. The wedge is solid and thicker at its trailing end. Rotation of the

hemi-wedge through about ninety (90) degrees into the fluid path closes the fluid path by

blocking it with the solid and thicker end of the wedge. This provides a mechanical loading of

the seat.

[0007] Shortcomings of the existing designs is that they do not provide mechanism for

establishing and maintaining laminar flow of the fluid through the valve when the valve is in the

open position.

BRIEF SUMMARY OF THE INVENTION

[0008] The present invention is directed to a mechanism for insuring that the flow

through a hemi-wedge type valve remains laminar. Non-laminar flow can result in excessive

noise, structural failure, erosion, cavitation, and premature wearing of valve seals and seats. In

one embodiment laminar flow is accomplished by forming the core of the hemi wedge as a solid

member having a plurality of parallel flowpaths throughout its length. Other embodiments are

disclosed.

[0009] This divides the flow of the fluid at the inlet of the valve into a plurality of

parallel flow paths which eliminates turbulence in the main flowpath and results in laminar flow

through the valve body.



BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)

[0010] Fig 1 is a cross sectional view of a typical hemi-wedge valve.

[001 1] Fig 2 is a perspective view of a valve core body for a hemi-wedge valve

according to one embodiment of the invention.

[0012] Fig 3 is a cross sectional view of the valve core body of fig. 2

[0013] Fig 4 is a front view of a second embodiment of the laminar flow device.

[0014] Fig. 5 is a front view of another embodiment of the laminar flow device.

[0015] Fig. 6 is a front view of a further embodiment of the laminar flow device.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Referring to Fig. 1, a hemi-wedge valve 20 is shown including an inlet 2, a core

section comprising two cylindrical hollow body members 4, 5, and an outlet 3. A hemi-wedge

valve element 7 is rotatably mounted in the valve 20. The thickness of the hemi wedge valve

element increases from the leading edge to the trailing edge which results in an improved seal.

The operation of the wedge is described in detail in U.S. Patent No. 4,962,91 1, the contents of

which is expressly incorporated herein. In order to maintain laminar flow, a solid valve core

member 4 as shown in figure 2 that includes a plurality of separate flow paths 70 is provided.

The valve also includes various seals 16, 53, 12, 10.

[0017] While the valve core may consist of two separate elements as shown in fig 1, the

valve core may be a unitary piece as shown in the above mentioned U.S. Patent No. 4,962,91 1.

This invention is suitable for use in the various designs of hemi wedge valves of the prior art that

utilize a core member. Other known laminar flow techniques may be used such as shown in Fig.

4.

[0018] In Fig. 4 the parallel flow path 60 are formed by a plurality of axially extending

baffles 6 1 and 62 that intersect at right angles. The baffles could be either vertically or

horizontally extending or both as shown.

[0019] Fig. 5 discloses another embodiment of the laminar flow device. In this

embodiment, the core member is provided with a plurality of axially and radially extending

baffles 7 1 that form separate flow paths 72.



[0020] Fig. 6 discloses a further embodiment wherein a plurality of axially extending

tubes 8 1 are located within the core member thereby forming a plurality of parallel passages 82.

[0021] Although the present invention has been described with respect to specific details,

it is not intended that such details should be regarded as limitations on the scope of the invention,

except to the extent they are included in the accompanying claims.



CLAIM(S)

I claim:

1. A housing having a fluid inlet and a fluid outlet,

a flow path connecting the fluid inlet to the fluid outlet

a valve core member forming a portion of the fluid flow path, the valve core member

including a plurality of discrete parallel flow paths, and

a hemi wedge valve member located within the housing for selectively opening and

closing the fluid flowpath.
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