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CERAMIC COMPONENTS FOR
HIGH PRESSURE OIL WELLS
Ibrahim M. Mentesh
Carl R. Baenziger

FIELD OF THE INVENTION

This invention relates generally piping components for high pressure oil
wells, and in particular to the usc of ceramic material in wear components for a
pressure reducer assembly for such wells.

BACKGROUND OF THE INVENTION

Mmyoilweﬂfaciliﬁetmmdﬂwwoﬂdop;;‘temd:highm. In
other words, the pressure within the well is sufficiently high (e.g., 3000 to 5000
pei) to carry the crude ail to the surface without pumping. Unless restricted, the
crude il flows to the surface at a high velocity and contains sand and other debxris
which erodes the interior surfaces of the oil well piping components. In arder to
limit the amount of sand and debris that is carried with the extracted oil, the high
well pressure is maintained in the exit piping by using a pressure reducer at the
head end of the well. For instance, a six inch inner diameter well pipe is reduced
to three inches through a series of narow channel pipe components. The flow
channel is then further reduced to less than one inch, or even less than one-half
inch, in the pressure reducer assembly.

The known pressure reducing devices are made of catbon steel and bave
tungsten carbide inserts to line the inside surfaces of the flow chennels. The
abrative oil-and-sand mixturc not only wears away the inside wall of the flow
channels, but also backwashes around the outside diameter of the flow redacer
and wears away the steel body of the flow reducer, resulting in gross failure of the
reducer itself. Often, the metal housing surrounding the flow reducer is severely
wom as well. Continuous erosion of the pressure reducer over time results in a
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alow and continuous loas of desired operating pressure until gross failure requires
replacement. This loss in operating pressure causes an ever-increasing sand
content, resulting in less cfficient ail production. The average life of the known
flow reducers is about 4 to 12 weeks. Qil well downtime to replace a pressure
reducer and/or other components, is asually four to eight hours. High pressure oil
wells typically produce about 5,000 to 12,000 barrels of oil a day. It is readily
nppa:mtthatthepmmtmﬁmofﬂnoilwaﬂ_pnummdmingmmbﬁu
leaves something to be desired with respect to wear resistance and useful life.

SUMMARY OF THE INVENTION

Accordingly, it is a principal ebject of this invention to extend the
operating life of high pressure oil well components, resulting in mare efficient oil
production.

Another object of this invention is to minimize abrasive wear of the steel
surfaces of high pressure oil well components.

Another object of this invention is to minimize erogive channeling
(backflow) betwesn a pressure reducer and the reducing valve body by sealing
any voids between the redncing valve and the pressure reducer.

Another abject of this invention is to increase the wear resistance of flow
channel surfaces that are susceptible to crosion wear.

A gtill further object of this invention is to minimize turbulent flow to
lessen the likelihood of channeling and erosion.

The above and other objects ars achieved in a pressure reducer made
catirely of salid ceramic material, in a ceramic-lined reducing valve, and in
ceramic-lined narrow bore piping components, with all ceramic elements
susceptible to flow containing modified flow channel designs. The ceramic
matesial may be any one selected from the clasa of technical ceramics, referring to
ceramic materials exhibiting superior mechanical properties.

‘The ceramic preasure reducer lessens both the interior and exterior erosion
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that occurs with a steel pressure reducer. The ceramic pressure reducer is fitted
into the downstream end of a ceramic-lined reducing valve. The replaceable
ceramic linings of the reducing valve are more wear resistant than steel, thus
protecting the interior steel surfaces of the reducing valve flow channels. The
ceramic liners also provide better sealing of the arca between the pressure reducer
and the reducing valve channel wall. The ceramic liners in the narrow bore
compaonents, and in the reducing valve, not only wear better than steel or carbide
materials, but also allow for a more precise flow channel design, thus lessening
the deteriorating affects of urbulent vortex flow.

BRIEF DESCRIPTION OF DRAWINGS

Thefmegoingmmmny.nwd}ummnoﬁngdaﬁledhmipﬁm'ofa
preferred embodiment of the present invention, will be better understood when
read in conjunction with the drawings, in which:

Figure 1 is a side elevation view of a pressure reducing assembly for a
high pressure oil well;

Figure 2 is a side elevation view in partial cross section showing the
interior of the pressure reducing valve of Figure 1 as viewed along line 2-2
thereof;

Figure 3 is a cross-sectional side-view of a ceramic liner used in the
upstream channel of the pressure reducing valve of Figure 2, as viewed along line.
3.3 thereof;

Figure 4 is a cross-sectional side view of an alternative embodiment of the
ceramic liner shown in Figure 3;

Figure 5A is side view of a direction changing cavity liner used in the
pressure reducing valve shown in Figure 2;

Figure 5B is an end view of the direction changing cavity liner shown in
Figure 5A as viewed along line SB-5B thereof;

Figure 6A is 2 aido view of a key plate lincr used in the pressure reducing
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valve shown in Figure 2;

Figuro 6B is an end view of the key plate liner shown in Figure 6A as
viewed along line 6B-6B thereof;

Fig. 7 is a cross-sectional gide view of a downstream cylindrical liner used
in the preasure reducing valve of Figure 2, as viewed along line 7-7 thereof;

Figure 8 is a gide view of a ceramic flow reducer used in the pressure
reducing valve shown in Figure 2;

Figure 9 is a sids view of an alternative embodiment of the ceramice flow
reducer ehown in Figure 8; and

Figure 10 is a side elevational view in cross section showing a spool
adapter assembly used in the pressure reducing assembly of Figure 1 as viewed -
along line10-10 thereof.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings wherein like reference numerals indicate
identical or coresponding parts among the several views and in particular to Fig.
1, there is shown a pressure reducing assembly for a high-pressure well head. For
purposes of arientation, the cil flow originating from the well flows through the
pressure reducing assembly according to the present invention and toward the oil
process piping in the direction shown by the amows. A pressure reducing valve
10 is connected through an isolation valve 19 to a well head manifold 25. The
downstream side of pressure reducing valve 10 is connected to a first spool
adapter 20, which is connected to a second spool adapter 30. The second spool
adapter 30 is connceted to the piping thar leads to the cil processing facilities (not
ghown).

Referring now to Fig. 2, the pressure reducing valve 10 has a metallic
body that includes an upstream channel 11, a direction-changing cavity 16, a
downstream channel 17, and a key-plate recess 18. A pressure reducer 40 is
disposed in the downstream channel 17 and has a hex head 42 and a sealing
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shouldcr 43 that extend into the direction-changing cavity 16, adjacent the
upstream channel 11. An upstream channel liner 50 is disposed in the upstream
channel 11 and a downstream channel liner 80 is disposed in the downstream
channel 17. The channel liners 50 and 80 prevent erosion of the inner walls of
the channels 11 and 17, respectively, by the oil/sand mixture flowing from the ail
well. A direction-changing cavity liner 60 is situated in the direction-changing
cavity 16 to prevent erosion and wear of the inner wall of the direction changing
cavity 16. A key plate liner 70 is diaposed in a key-plate recess 18 situated at an
end of the direction-changing cavity 16 adjacent the downstream chaanel 17. The
key plate liner 70.prevents erozion and wear of the metal wall of the key-plate
recess 18, ~

An end cap 15 is provided to close off the direction changing cavity 16.
The end cap 15 is removable to permit access to the direction changing cavity 16
fminstﬂlingandmmovingthedi:wﬁonchangiucayityﬁmﬁﬂmdthehy

. plate liner 70. The end cap 15 can be unthreaded and removed to provide access

to direction changing cavity 16. The direction changing cavity liner 60 is
removed by sliding it out of the direction changing cavity 16. Once the direction
changing cavity liner 60 is removed, the key plate liner 70 can be removed by
tilting it out of key plate recess 18 and pulling it through the directional changing
cavity 16 and ont of the access opening. When the direction changing cavity liner
60 and the key plate liner 70 are removed, the hex head 42 of the pressure reducer
40 is accessible for removal or installation of the pressure reducer 40.

End cap 15 has a port 13 formed therethrough to provide a connection
point for a pressure gauge or other pressure sensing device. A second port 14 is
formed in the body of pressure reducing valve 10 adjacent to the key-plate recess
18 to provide a connection point for a second pressure gauge or sensing device.

‘The vpstream channel 11 is genérally cylindrical and has an inlet portion
characterized by a first diameter and an outlet portion 52 that is characterized by a
second diameter smaller than the first diameter. The inlet portion and the outlet
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portion meet at an upstream channel maintenance point 12 which serves as a stop
for the upstream channe] liner 50. Referring now to Fig. 3, there is shown an
upstream channe] liner 50 in accordance with the present invention. The
upstream channel liner 50 is generally cylindrical and has an inlet portion and an
outlet portion. The inlet portion has a diameter that is esscntially commensurate
with the inside diameter of the inlet portion of upstream channel 11 and the outiet
portion has an outside diameter that is essentially commensurate with the ingide
diameter of the outlet portion of upstream chamnel 11. That amangement
provides a shouider stop 53 on the exterior of the upstream channel liner 50
which abuts the upstream chennel maintensnce point 12 when inner end 52 is
inserted into the upstream channel 11. The abutment of the shoulder stop 53 with
the maintenance point 12 prevents the liner from shifting toward the direction
changing cavity 16 when oil is flowing. The upstream channel liner 50 has an
internal channel that extends from an opening 51 to the outlet portion 52. The

" opening is preferably flared to lessen flow turbulence as the oil enters the

upstream channel Ener 50. In the embodiment shown in Fig. 3, the internal
channel tapers to a smaller croes section as it traverses the outlet portion 52. The
tapered channe] portion 54 relicves some of the pressure and turbulent flow of the
oil as it flows through the upstream channel 11. The upstream channel liner S0 is
formed of a ceramic material.

Shown in Fig. 4 is an alternstive embodiment of the opstream channel
linex 50. In the embodiment shown in Fig. 4, the internal channel 55 has a
uniform cross section to maximize flow.

Referring now to Figs. 2, 5A, and 5B, the direction chsnging cavity liner
60 is disposed within the directional changing cavity 16 of pressure reducing
valve 10. The directional changing cavity liner 60 is formed of  ceramic
material. The Liner 60 is generally cylindrical and has an cutside diameter that is
dimensioned to provide e snug fit between the outer surface of the liner 60 and
the inner surface of the cavity 16. A recess 64 is farmed in one end of the liner
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60. The recess is dimensioned to provide a space around the head 42 and
shoulder 43 of the pressure reducer 40 when it is fully threaded into the
downstream chanpel 17. A central through-hole 61 extends along the length of
the direction changing cavity liner 60 to provide a path between the recess 64 and
the port 13 for pressure indication. The directional changing cavity liner 60 has a
key-way 62 formed thereon which extends longitudinally partially along the
exterior of direction changing cavity liner 60. The directional changing cavity
liner 60 also has a key plate thru-hole 63 formed therein between the recess 64
and the key-way 62 to provide fluid communication between recess 64 and port
4. -

mmmﬁp.z,m.mdﬁﬂ.ﬂwhyphulinumispuiﬁomd-
within the key plate recess 18 of reducing valve 10. Key plate liner 70 contains a
key plate thru-hole 71 which aligns with the key plate port 14 and the key plaie
thru-hole 63 to provide fluid communication between the recess 64 and the key
plate port 14. Key plate liner 70 also has a key 72 formed thereon which is
dimensioned to mate with the key-way 62 in liner 60 to ensure proper alignment
of the key plate liner 70 and the cavity liner 60. The key plate liner 70 is formed
of a ceramic material.

_ Referring now to Figs. 2 and 7, the downstream channel liner BO is
disposed within the downstream channel 17. The downstream chanoel 80 is
generally cylindrical in shape and has an outside diameter that is dimensioned to
provide a tight fit with the downstream channel 17. Becausc of that arrangement,
the downstream liner 80 prevents the oil from backwashing between the liner and
the interior wall of downstream channel 17. The downstream channel 80 extends
less than the ful] length of the downsiream channel 17 so that an attachment
region is provided where the pressure reducer 40 can be attached to the body of
the pressure reducing valve 10. In the embodiment shown, the pressure reducer
40 is attached by threading it into the downstream chanmel 17. The downstream
channel linex 80 is formed of a ceramic material,
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As shown in Fig. 2, pressure reducer 40 is situated in downstream channel
17 and projects into direction changing cavity 16. Referring now to Fig. 8, there
iz shown a preferred arrangement for the pressure reducer 40. The pressure
reducer 40 is generally cylindrical and has an outside diameter that is
substantially commensurate with the inside diamater of downstream liner 80. A
scries of screw threads 44 are farmed on the outer surface adjacent the shoulder
43. The pressure reducer 40 is formed of a ceramic material. A central channel
45 extends longitudinally through the body of the pressure reducer 40 from entry
port 41 to an outlet port 49. The central channel 45 flares to a larger inside
diameter to provide a pressure redocing effect as the oil flows from entry port 41
through the central channel. When the pressure reducer 40 is threaded into the
downstream channel 17, sealing shoulder 43 preases against a washer or gasket to
provide a flaid-tight seal against the abrasive flow of oil and sand from direction
changing cavity 16. The washer or gasket is preferably formed of Buena-N
gasket material or an equivalent thereof.

Fig. 9 shows an altemnative embodiment of pressure reducer 40. The
embodiment shown in Fig. 9 has a genemally cylindrical body including a head
portion 92 with a plurality of entry holes 46 formed therein to provide an inlet for
the cil. The pressure reducer 40 has a central channel 48 formed longitudinally
therethrough. The central channel 48 has a substantially uniform croas section
along its length and extends from the head portion 92 to an outlet port 94 in the
other end of the pressure reducer 40. The entry holes 46 are in fluid
communication with the central channe] 48. A hexagonal shoulder 47 is formed
about the circumference of the preasure reducer 40 adjacont the bead portion 92.
The hexagonal shoulder 47 performs the functions of the hex head 42 and
shoulder 43 of the embodiment shown in Fig. 8.

Referring back to Fig. 2, upstream cylindrical liner 50 and downstream
cylindrical liner 80 are removed by un-bolting flamge connections at both ends of
reducing valve 10, removing reducing valve 10 from the process piping, and
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sliding upstream cylindrical liner 50 and downstream cylindrical liner 80 out of
upstream canal 11 and downstream canal 17, respectively. The liners are
installed by reversing this process.

Referring now to Fig. 10, there is shown a spool assembly including a first
spoo] adapter 20 and second spool adapter 30. First spool adapter 20 has s steel
body with a central longitudinal channe] 21 having a sabstentially uniform cross
section along the length thereof. A ceramic channel liner 22 having a
substantially uniform outside diameter 23 that is dimensioned to provide a light
press fit in the central chanuel 21 of first spool adapter 20. The ceramic channel

Jiner 22 extends substantially the entire length of the central channel 21. Channel
linerghnnﬂowchmneluﬂm“mndsﬂmlmgthofﬂmchmnellinuﬂ.
‘The cross section of the flow chennel 24 gradually widens in the direction of the
oil flow from the inlet of the spool adapter 20 adjacent the pressure reducing
valve 10 to its outlet adjacent the second spool adapter 30. The gradual
widening or flaring of the flow channel 24 minimizes tarbulent, sbrasive, flow
that would aggravate the wear and erosion caused by the flow of oil and sand
therethrough, thus increasing the useful life of the spoal adapter 20.

‘The second spool adapter 30 has a stee] body with a central longitudinal
channel 31. A ceramic channe] liner 32 has a substantially uniform outside
diametor 33 that is dimensioned to provide a light press fit in the central channel
31 of second spool adapter 30. Ceramic channel liner 32 has a flow channel 36
that extends from the inlet adjacent the first spool adapter to the outlet adjacent
the downstream process piping (not shown). The central channel 36 has a flared
portion 34 and a uniform cross section portion 35. The flared portion 34 extends
from the inlet along part of the length of ceramic liner 32. The degree of flaring
is such as to continue the flaring of the flow channel 24 of the first spool adapter
20. The inside diameter of the uniform cross section portion 35 is dimensioned to
be commensurate with the inside diameter of the downstream process piping.

As described above, the pressure reducer 44, upstream channel liner 50,
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direction changing cavity liner 60, key plate liner 70, downstream channel liner
80, and the central longitudinal channel liners 22 and 32, are ail formed of a
ceramic material. The ceramic material is selected from the class of technical
ceramics, particulerly technical ceramic materials that exhibit superior wear
resistance and streagth. Among the preferred cermmic materials are sluminum
oxide (alumina), chromium oxide, high alumina, titsnivm oxide (titania),
zirconium oxide (zirconia) ceramics, including fully and partially stabilized
zirconia, and combinations of such metal oxides. It is believed that just about any
type of metal-oxide ceramic will provide acceptable propertics. Excellent results
have been achieved using partislly stabilized zirconia (PSZ) for making the
aforesaid components. Particular species of PSZ that are believed to be useful for
the aforesaid components include Mg-PSZ and vitreous PSZ. Silicon nitride,
quartz, and silicon carbide ceramics are also expected to be useful in such
components,

It can be seen from the foregoing description and the accompanying
drawings that ths present invention provides a novel means for extending the
openating life of high pressure cil well components and for maintaining desired
openting pressures by substantislly reducing the mte of abrasive wesr to
components in a preasure reducing agsembly for a high pressure ail well head.
Although the invention has been described with reference to specific components
and assemblies thereof, including a ceramic pressure reducer, a ceramic-lined
reducing valve, and ceramic-lined spool pipe adapters, it is contemplated that any
metal component in such a pressure reducing assembly that is subject to erosive
wear caused by the flow of an oil/sand mixture under very high pressure can be
formed from or lined with a ceramic material to sobstantially reduce the rate of
wear and erosion. A distinct advantage of the present invention is that a high
pressure oil well, incorparating ceramic componeats in accordance with this
invention, can be operated at the desired high well preasures while keeping the
sand content low. The desired high pressures can be maintained over 2 much

-10-
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longer period of time than obtainable with known components because
component deterioration is minimized. Lost oil production resulting from well
down-time, during spent component replacement, is drastically reduced, because
of tho increased wear resistance and more cfficient flow design of the ceramic
components.

It will be recognized by those skilled in the art that changes or
modifications may be made to the above described embodiments without
departing from the broad, inventive concepts of the invention. It is understood,
therefore, that the invention is not limited to the particular embodiment(g)
disclosed, but is intended to cover all modifications and changes which are within
the scope and spirit of the invention as defined in the appended claims.

-11 -
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WHAT IS CLAIMED IS:

1. A method of increasing the operating life of a flow control companent of
u high pressure oil well, comprising the steps of:

providing a flow control component bady formed of a metallic material,
said body having a channe] formed therein; and

placing a liner formed of a ceramic material in said channel.

2. A pressure control component for a high pressure oil well, said
component being formed of a ceramic material. -

3. A pressure reducing device for & high presscre oil well comprising:

a generally cylindrical body having a central flow channel extending
longitudinally therethrongh from an inlet opening to an ontlet opening;

means for attaching said body in a channel of a pressure reducing valve
housing; and

scaling means for preventing forward flowing oil from eatering a space
between said body and the pressure reducing valve housing channel;

wherein ssid body is formed of a ceramic matarial,

4, A pressure reducing assembly for a high pressure oil well comprising:
& housing forrned of a metallic material, said housing including an inlet
channel, an cutlet chanpel, and a direction changing cavity;
a pressure reducer disposed in said outlet chanmel;
a first ceramic liner disposed in said inlet channel;
a second ceremic liner disposed in said outlet channel; and
a third ceramic kiner disposed in said direction changing channel.

5. A pressure reducing assembly as set forth in Claim 4 wherein said

-12-
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pressure reducer is formed of a ceramic material.

6. A pipe spool for a high pressure oil well comprising:

a body formed of a metallic material, said body having a central channel
formed longitudinally therethrough; and

a ceramic liner disposed in the ceatral channel of said body, said ceramic
liner having a flow channel extending longitudinally therethrough..

1 A pipe spool as set forth in Claim 6 wherein the flow channel of the
ceramic liner is flared along its length to provide a gradually greater cross section
uthef!owchannelnt:nd:ﬂomnnin]etendtoanouﬂetendnfuidﬂow
channel.

TRADUCCION ORIGIAL No, __ O /O
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ABSTRACT OF THE DISCLOSURE
A pressure reducing assembly for high pressure oil wells is disclosed.
The assembly includes a metallic body having inlet, outlet, and directional
changing flow channels that are lined with ceramic inserts. The assemnbly also
includes a removable preasure reducing device that is prefcrably formed of a
ceramic material. Pipe spool pieces associated with the pressure reducing
assembly transition the narrow interior flow diameter of the assembly to the

larger interior flow diameter of downstream oil process piping. The spool picces -

have metaliic bodies, with flow channels that are lined with ceramic inserts. The
ceramic inserts are disposed within the metallic spool, and are preferably
designed with a flow channel taper that gradually increase the interior flow
diameter from that of the outlet channel of the pressure reducing assembly to that
of the process piping. The use of the ceramic inserts and liners in the pressure
reducing assembly provides a method for increasing the operating life of the flow
control components of high pressure oil wells. )

-14-
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e WaA filed FCT Iotgrsatiopal UK Application No.
ummwmﬁd Gf applicsble); for);
X_ s sttached i thris Declartion, Powsr of Atiorey and Power tn Ingpect;
that 1 hava reviewed and cnderstand the contests of the above-kiensified specification, inchading the clalns, a8 sassoded by sy
smendant refuned to sbhove; sl
u:mqmumm-uum-unﬂumdwmhmﬁ
Rale S6(a) P7CFRE1.56(a)) —-

POWER OF ATTORNEY': As lnvestior, Yherely appoint the practitioners associsted with Castemer Na. 000110 s my aicraeys or agets
full power of sbstitution L puosecuts this application. and 10 traasact al] bosiness in the Pxtept Office connected .

\ : Viacent T, Puce, Reg. No. 31,045, Brues D, Gearga, Reg. No. 43,671, smd Henry Y. Shillmas, Reg, No. 17,332

-iuwnmmcn:uwynnmmm HERRELL AND SNILLMAN, P.C. of Philadelphis, FA or is duly
regressntatives povwer to iospact and cbiain coples of the papers en fila relating 0 this sppiicstion,

jmnmmmmammmu

INQUIRIES TO? Vincsot T- Paco Telephone: (215) 563-4100
vd or Pacalmile: (215) 3634044
Bruce D. Gearge

H harahy declara that all stateoxsis mede barein of oy owa nowladgs aro tres mad that sl statermerss made on infioremtion sed belief sra
i 15 be tniss; and further that thean stalemgnts were made with the knowledge that willfal fales stateents and dee Bl 30 mads srs
{ by fine or imprisenment, or both, wader Section 1001 of Titke 18 of the Unitsd States Code axd that such willfol falas statoments

tmmhmum#-qmum
‘5 SOLE OR FIRST JOINT INVENTOR SECOND JOINT INVENTOR (0f eny)

RECEIVED TIME . NW.29. 1:136pm FRINT TIME Nov.29

1:38PM
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TRADUCCION OFICIAL No. ﬂ/ﬁ
JUAN PABLO PIEDRAHITA AGUE

TRADUCTOR E INTERPRETE ORICIAL

C. IDONEIDAD 045

UNIVERSIDAD NACIONAL DE COLOMBIA

TRADUCCION OFICIAL No. 01/ 017 de un documento escrito en inglés, el cual
para su identificacion se sella con el sello del tm_ductor al tiempo con la
presents. Esta traduccién ha sido preparada por Juan Pablo Piedrahita Aguilera,
Traductor e Intérprete Oficial debidamente reconocido de conformidad con el
Certificado de Idoneidad Profesional No. 0045 expedido por la Universidad
Nacional de Colombia.

Se traduce una solicitud de patents de modelo de utilidad, el certificado de la
oficina de patentes y marcas y el correspondiente capitulo reivindicatorio.

ESTADOS UNIDOS DE AMERICA
A TODOS A QUIENES ESTOS PRESENTES LLEGAREN:
DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS

OFICINA DE PATENTES Y MARCAS DE LOS ESTADOS UNIDOS

Diclembre 1 de 2000
POR EL PRESENTE CERTIFICO QUE ADJUNTA SE ENCUENTRA UNA
COPIA FIEL DE LOS ARCHIVOS DE LA OFICINA DE PATENTES Y MARCAS
DE LOS ESTADOS UNIDOS DE AMERICA DE LOS DOCUMENTOS DE LA
SOLICITUD DE PATENTE IDENTIFICADOS ABAJO Y QUE CUMPLIERON
CON LOS REQUISITOS PARA QUE SE LES OTORGARA UNA FECHA DE
PRESENTACION BAJO EL CODIGO DE COMERCIO DE LOS ESTADOS
UNIDOS DE AMERICA TITULO 35 SECCION 111.

P



NUMERO DE SOLICITUD: 09/451,989
FECHA DE PRESENTACION: Noviembre 30,1999

Por autoridad del
COMISARIO DE PATENTES Y MARCAS

(Firmado.)

N. WOODSON

Funcionario que Certifica

(SELLO DE OBLEA DE LA OFICINA DE PATENTES Y MARCAS DE LOS

ESTADOS UNIDOS DE AMERICA)

(Al margen, Cédigo de Barras jc844 Oficina de Patentes y Marcas de ios EE.UtJ;

11/30/98)

(Al margen, Cédigo de Bamras jc511 Oficina de Patentes y Marcas de los EE.UU;

09/451989, 11/30/09)

(En todas las paginas a continuaciin, sello a tinta: 09451989.113089)

Por favor escriba un signo mas (+) dentro de esta caja

TRANSMISION DE SOLICITUD DE

PATENTE DE UTILIDAD
(Solamente pere soliciiudes nuevas no
provigionales bajo 37CFR 1 53 (b)

TRADUCCION OFIGIAL No otlo

PABLO PIEDRAHITA AGUILERA
JUANM £ INTERPRETE OFICIAL
C. IDONEIDAD 045
UNIVERSIDAD NACIONAL DE COLOMBIA

No. de Expediente | CA-301 US

Oficial

Total  de|22
péginas

Primer inventor Nombrado o Identificacién de Solicitud

Gulas de Correo
Expraso No.

EL421454422US

Fecha de amvio
Noviembre 30, 1688




%)

ELEMENTOS DE SOLICITUD Dirljase a: Comisario Asistente de Patentes
Véase MPEP capitulo 800 referente al Casilla de Solicitud de Patentes
contenido de la solicitud para patentes de :
ol de utilided. Washington, D.C. 20231

1. [z] Formulario de Transmision de Pago (Presentar original y copie para
procesamiento de pago).

(Total de pégines [_14__)

2 [x] Espeuﬁcauén (arreglo preferido a continuacion)

Titulo Descriptivo de la Invencion

Referencias Cruzadas con Solicitudes Relacionadas
Declaracién Referente a R & D patrocinades por Fed
Referencia al Apéndice Microficha

Antecedentes de la invencion

Resumen Breve de la invencién

Descripcion Breve de los Dibujos (si se enfregaron)

- Descripcion Detallada

— Reivindicacién(es)

-~ Resumen de la Divulgacion
3. [X] Dibujo(s) (35 USC 113) (Total de Péginas )
4. | X| Juramento o Declaracién (Total de Péginas [ 1] )

b.

FICIAL No.

mlnm 045

[:E Firmado por primera vez (original o copia)

(enBiance) | Copia de una solicitud anterior (37 CFR 1.83 (d))

(para continuacidn/divisién con Casilla 17 llena)
(Nota Casille 5 abajo)

i.} (en blanco) | N R

Adjunto declaracion firmada eliminando ei(los) inventor(es)

/o3 NOmbrado(s) en la solicitud anterlor, ver 37 CFR 1.63 (d)(2) y
TRADU

DRAH.TAAGUILERA
JUAN PABLO PIEDRAHT

3

wwnﬂnm NACIONAL DE COLOMMA

a4



1.33(b).

5 .| (enblanco) | inclusién por Referencia (se usa si se llena /a casilia No.4b)
La divulgacién completa de la solicitud anterior de la cual se
adjunta copia de juramento o declaracién bajo la Casilla 4b, se
considera como parte de Ia divuigaciin de la solicitud adjunta y
por el presente se incluye por referencia en ella.
8.] (mblanco) | Programa de Computador Microficha (Apéndice)
7. [ (enbience) | Presentacin de Secuencia de Aminodcidos y/o Nucledtidos
(si es apliceble y/o necesario)
a. | (enbianco) i Copia en medic magnético (copia legible por
computador)
p.[ "8 | copia en papel (idéntica a la copia de computador)
P T, T
8. | (enbianco) | Documentos de Caesién (cardtula & documento(s))
9. | (enblanco) | Declaracion 37 CFR 3.73(b) {en blanco) Poder
(cuando existe cesionario)
10, %) | 1o mento de Traduccion def Inglés (si se aplica)
14| *" B0 | beciaracion de Divuigacion de |nfonnaci6n[ (o biancs) | Copias de
(IDS) VPTO-1449 citaciones DS
12| (o bwnc) | w4 ufcacion Preliminar

13[_x____| Devolucion de Recibo Postal (MPEP 503)

14 {en blanco)

Declaracién{es) de Entidades Pequefias

Declaracién archivada en solicitudes anteriores, Condicién

(en blanco)

actual propia y deseada

15/ en bianco)

Copia Certificada de Documento(s) de Prioridad

(si se reivindice prioridad extranjera)

TRADUCCION ORGAL ho. OL/CF

JUAN PABLO PIEDRAHITA

AGUILERA

TRADUCTOR E INTERPRETE ORCIAL 4

C. IDONEIDAD 043

UNIVERSIDAD NACIONAL DE COLOMBIA



16.[x | Otros

17. a- S| ES UNA CONTINUACION DE SOLICITUD, /lene la casilla apropiada

y suministre la informacion requerida, y la reforma preliminar.

(enbianco} | Continuacién| (e bianco) | Divigionat (en blanca) | Continuacion parcial

de las siguientes solicitudes, cada una de las cuales esta incorporada aqui como

referencia:
b- Solicitudes de prioridad

Ademas de cualquier solicitud mencionada en 17a, la presente solicitud también

reclama prioridad de las siguientes solicitud(es), cada una de ias cuales esta

incorporada aquf como referencia:

18. DIRECCION DE CORRESPONDENCIA
m Numero de cliente 000110 6
DANN, DORFMAN, HERRELL AND SKILLMAN, P.C.
16801 Market Street, Suite 720
Philadeiphia, PA 18103-2307
Telefono {215) 563-4100 Fax (215) 563-4044
A la atencién del individuo identificado abajo
IRMA
Bruce D. George

Registro Oficina de Patentes y Marcas de los EE.UU. 43,631

1ON OFICIAL No, 2\
JUAN PABLO PIEDRAHITA AGUILERA
TRADUCTOR E INTERPRETE OFICIAL
C. IDONEIDAD 045 5
UNIVERSIDAD NACIONAL DE COLOMBIA
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LO QUE SE REIVINDICA ES:

1. Un método para aumentar la vida operacional de un componente de flujo

de control de un pozo petrolero de alta presion, que comprende los pasos de:
Suminietrar un componente de cuerpo de flujo de control formado por

un material metglico, en donde dicho cuerpo tiene un canal formado allf; y
Colocar un revestimiento de un material ceréimico en dicho canat

2. Un componente de control de presién para un pozo petrolero de alta
presion, en donde dicho componente esti formado de un material cerdmico.

3. Un dispositivo para reducir la presién en un pozo petrolero de alta
presion, que comprende:

un cuerpo generaiments cilindrico que tiene un canal central de flujo que
se extiende longitudinaimente desde una abertura de entrada hasta una
abertura de salida;

medios para unir dicho cuerpo en un canal del alojamiento de una vélvula
reductora de presion; y

medios de sellamiento para prevenir que flujo de aceite hacia adelants
entrando al espacio entre dicho cuerpo y el canal del alojamiento de una vaivula
reductora de presion,

en donde dicho cuerpo estd hecho de material cerdmico.

4, Un ensamble para reducir presién en un pozo petrolero de alta presién,

TRADUCCION OFICIAL Ne. _OL[OIF

JUAN PABLO PIEDRAHITA AGUILERA
TRADUCTOR. E INTERPRETE ORCIAL 6
C. IDONEIDAD O45
UNIVERSIDAD NACIONAL DE COLOMBIA



que comprende:

una caja hecha de un material metélico, en donde dicha caja incluye un
canal de entrada, un cana! de salida, y una cavidad de cambio de direccion;

un reductor de presion colocado en dicho canal de salida;

un primer revestimiento de cerdmica colocado en dicho canal de entrada;

un segundo revestimiento de cerdmica colocado en dicho canal de
salida; y

un tercer revestimiento de ceramica colocado en dicho canal de cambio
de direccion.

5. Un ensamble para reducir presién tal y como se describid en la
reivindicacién 4 en donde dicho reductor de presion esté hecho de un material
CBramico.

6. Un camete de tuberia para un pozo petrolero de alta presidn, que
comprende;

un cuerpo hecho de un material metélico, en donde dicho cuerpo tiene un
canal central que se forma longitudinalmente a través de éI; y

un revestimiento de cerémica colocado en el canal central de dicho
cuerpo, en donde dicho revestimiento de cerdmica tiene un canal de flujo que
se axtiends longitudinaimente a través de él.

7. Un carrete de tuberia tal y como se describié en la reivindicacion 6 en
donde el canal de flujo del revestimiento de cerémica es acampanado a lo largo

TRADUCCION OFICIAL No. _2.‘1911_-

JUAN PABLO PIEDRAHITA AGUILERA
TRADUCTOR E INTERPAETE ORCIAL ,

C. IDONEDAD 045
UNIYERSIDAD NACIONAL DE COLOMBIA
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de su longitud para suministrar seccién transversal gradualmente mayor a
medida que el flujo se extiende desde la entrada hasta la salida de dicho canal
de flujo.

ES TRADUCCION FIEL Y COMPLETA de la cual se deja copla en los archivos
de ssta oficina para su confrontacién y a la cual me remito.

w (W L

ORCIAL Na. 1 /01
JUAN PABLO PIEDRAHITA AGUILERA
TRADUCTOR E INTERPRETE ORQAL
C IDONEIDAD 048
UNIVERSIDAD NACIONAL DE COLOMBIA

Bogota, 29 de enero de 2001.



