FLOW RATE AND PRESSURE REDUCTI ON ASSEMBLY FI ELD OF THE | NVENTI ON [ 0001] The
present invention relates to a grooved control nenber cooperating with a
bore in a flange nenber to provide a control assenbly which predetermnely
restricts the flowrate and pressure of a fluid passing through the control
assenbly. BACKGROUND OF THE | NVENTI ON [ 0002] Fl ui d punpi ng devices are
utilized in various processing systens, for exanple, in petroleum chem cal
and water applications. These punping devices broadly include an electric
or magnetic notor FHOW RATEAND RRESSURE REHUGEIONASSEMBLY portion of the
punpi ng devi ce. The punping portion of the punping device includes, either
externally or within the punping device, sone type of sealing arrangenent
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use. This deterioration is due to several factors; such as, abrasion
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[0003] However, such conventional sealing arrangements are prone to deterioration after

U

extended use. This deterioration is due to several factors; such as, abrasion between the
sealing arrangement engaging or contacting about the rotating shaft; the build-up of heat due
to friction between the sealing arrangement and the rotating shaft; and the failure to
effectively control the delivery of lubricants to the sealing arrangement to prevent frictional
heat build-up of the sealing arrangement and to maintain the sealing arrangement free of
abrasive particles.

[0004] Several devices have been suggested for controlling the flow rate and pressure of
the lubricants to the above-described sealing arrangements to maximize the lubrication of, the
cooling of and the removal of debris from the sealing arrangement. These devices include
needle valves, gate valves, ball valves, flow meters, spiral wound tubes and orifice openings
in the line delivering a lubricant to the sealing assembly. However, these devices each require
either an adjustable or moveable control member or a fixed orifice to regulate the flow and

pressure of the lubricant to the sealing arrangement.



[ 0005] Because the above-described fluid punping devices are utilized in
petrol eum and chem cal applications, the Arerican PetroleumlInstitute (API)
requires that each valve, tube, or orifice plate which controls the flow
rate and pressure may not be less than I18th inch in dianmeter. Accordingly,
attenpts to restrict and control the flow rate and pressure wthout setting
the diameter of the valves, tubes, or orifice plates to |l ess than 118th
inch in dianmeter have not been successful. SUWARY OF THE | NVENTI ON
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[ 0008] | n haecion Bagacsmcodssfal. t he present invention, the control assenbly for
controlling the flow rate an re [ f flul assing through the
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outl et end. [0009] The present invention provides a controlled flow
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or | engt K08] t hdnpkengdance with the present invention, the control assembly for controlling the

flow rate and pressure of a fluid passing through the control assembly is comprised of a flange
mounting member having a cylindrical bore extending therethrough and a machined helical
grooved plug positioned within and engaging the cylindrical bore. The outer peripheral edges
of the plug member cooperate with the inner annular surface of the cylindrical bore of the
flange member to provide a spiral path of travel for the fluid passing through the control
member or assembly. The machined spiral helical grooved plug that is positioned within the
bore of the flange member includes an inlet end and an outlet end, with the fluid flow passing
around the spiral groove in the plug member and the inner surface of the cylindrical bore of
the flange member from the inlet end to the outlet end.

[0009] The present invention provides a controlled flow differential rate and reduced
pressure assembly wherein the reduced flow rate of the fluid through the control assembly is
determined by the length of the plug as well as by the number of grooved turns per a given

distance or length of the plug.



[0010] Addi tionally, when the present invention is applied to fluid punping
devices utilized in petroleum and chem cal applications, the 118th inch in
dianeter limtation for the precise control of flow rate and pressure in
val ves, tubes or orifice plates is readily achieved without consideration
of the depth or size of the helical groove in the plug portion of the
control assenbly. [0011]Additionally, the flow rate and pressure contro
apparatus of the present invention rmay be used in any application wherein
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is a cross-sectional view taken along line 2-2 of the flow rate and
pressur e[0012] The present invention consists of certain novel structures and processes hereinafter
fully described, illustrated in the accompanying drawings, and specifically pointed‘ out in the
appended claims, it being understood that various changes in the details may be made without
departing from the spirit or sacrificing any of the advantages of the present invention.
DESCRIPTION OF THE DRAWINGS
[0013] The foregoing description and other characteristics, objects, features and
advantages of the present invention will become more apparent upon consideration of the
following detailed description, having references to the accompanying drawings, wherein:
[0014] FIG. 1 is a perspective view of a flange member having the grooved plug member
mounted within the bore of the flange member to provide the flow rate and pressure reduction
assembly in accordance with the present invention;
[0015] FIG. 2 is a cross-sectional view taken along line 2-2 of the flow rate and pressure
reduction assembly shown in FIG. 1;
[0016] FIG. 3 is a cross-sectional view of a grooved plug in accordance with the present
invention; and
[0017] FIG. 4 is a cross-sectional view illustrating the helical path of travel along the

grooved plug of FIG. 3 in accordance with the present invention;



reducti on assenbly shown in FIG 1; [0016]FIG 3 is a cross-sectional view
of a grooved plug in accordance with the present invention; and [0017]FI G
4 is a cross-sectional viewillustrating the helical path of travel along
the grooved plug of FIG 3 in accordance with the present invention;
DESCRI PTI ON OF A PREFERRED EMBODI MENT [ 0018] Referring now to the draw ngs
wherein |ike reference nunerals have been used throughout the several views
to designate the sane or simlar parts, there is illustrated in FIGS. 1 and

2 a flow rate and prepfsCRIPEING DFOOPREPERRAEDASBODIMENPT I N accordance with
the present invention. The flow rate and pressure control assenbly 10 is
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[0019] The present invention provides a flow differential rate and/or pressure reduction

assembly wherein the flow rate of the fluid through the control assembly is determined by the
length of the plug, as well as by the number of helical grooves 16 per a given distance or
length of the plug. For example, the present invention has particular application in reducing
the flow rate of fluids entering sealing arrangements associated with fluid pumping devices
utilized in petroleum and chemical operations. The fluids entering such sealing arrangements
act as lubricants which cool, cleanse and lubricate the sealing arrangements.

[0020] For example, the number of helical turns of the grooves in the outer surface 17 of
the plug member 15 may vary from between about 2 to about 60, depending upon the
predetermined flow differential rate required. It has been determined that the 1/8th inch in
diameter helical groove would provide about 5 to 7 helical turns per 1 inch in length of the
plug. Thus, if the plug is 3 inches in length and about 9/ 16™ of an inch in diameter, about 15

to 20 helical turns are provided by the flow rate and pressure reduction control assembly 10.



the plug nenber 15 may vary from between about 2 to about 60, depending
upon the predetermned flow differential rate required. It has been

determ ned that the 1/8th inch in dianmeter helical groove would provide
about 5 to 7 helical turns per 1 inch in length of the plug. Thus, if the
plug is 3 inches in length and about 9116th of an inch in diameter, about
15 to 20 helical turns are provided by the flowrate and pressure reduction
control assenbly 10. [0021] Al so, the present invention provides a flow
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subj ect efesamptdi¢hsdngnal applicati on now pendi ng bef ore the U S Pat ent

O fices and assilglged to the assignee of the present cation., Waat is
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fluid punRiuBGoflEHHGR SssemBIPSL B BfEsent invention may also be adapted to associate with a

flange adaption member that is connected to the inlet or outlet to provide a drain/vent for

petroleum/chemical fluid pumping devices, which is the subject of a provisional application
now pending before the U.S. Patent Offices and assigned to the assignee of the present

application.



(a) a tubular housing; and (b) a cylindrical plug having at |east two

hel i cal grooves within an outer cylindrical surface of said plug, with said
pl ug positioned in said tubular housing to predeterm nedly control the flow
rate and pressure of a fluid through the assenbly. 2. The flow rate assenbly
in accordance with claim1 wherein the fluid flowrate is controlled

bet ween about 0.3 to 9 gpm 3.The flow rate assenbly in accordance with
claiml1 wherein said cylindrical plug has a dianeter of between about 1/2
to 1 i nchyviitistidaimkdEs: 4. The flow rate assenbly in accordance with claim3
wherein Sard cylTrndrical plug has a dianeter of about 9116th of an inch.
5.The flow rate assenbly in accordance with claim1l wherein said at |east
two heligal groo . 1 t . Lnch.

6. The fl g\'/v rate %??\éﬁn%%gm{a?g%%%r %%ggﬁl\%ss;éqﬁlgw%)?%s%%e%%é ﬁﬁ@g@g d;%g]ﬁhﬁr’]ar
housi ng icemprifih@ange nenber havi ng a tubul ar bore therein.

(a) atubular housing; and

(b) a cylindrical plug having at least two helical grooves within an outer
cylindrical surface of said plug, with said plug positioned in said tubular
housing to predeterminedly control the flow rate and pressure of a fluid

through the assembly.

2. The flow rate assembly in accordance with claim 1 wherein the fluid flow rate is

controlled between about 0.3 to 9 gpm.

3. The flow rate assembly in accordance with claim 1 wherein said cylindrical plug

has a diameter of between about 1/2 to 1 inch in diameter.

4. The flow rate assembly in accordance with claim 3 wherein said cylindrical plug

has a diameter of about 9/16™ of an inch.

5. The flow rate assembly in accordance with claim 1 wherein said at least two

helical grooves each has a depth and width of about 1/8th of an inch.

6. The flow rate assembly in accordance with claim 1 wherein said tubular housing is

a flange member having a tubular bore therein.



