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Solicittid de Pa.tcnte de lnvención titulada: "Sisteina de lelernetrIa 

electromagnºtica de baja frecuencia que emplea modulaciOn por 

desplazamiento de fase de alta cardinalidad" 

Solicitante: Hallibtirton Energy Services, Inc. 

RESPUESTA AL AUTO NOTIFICADO POR FIJACION EN LISTA No. 375 

DEL 21 DE NOVIEMBRE IDE 2008, OFICIO No. 14896 (EXAMEN DE FONDO) 

ALVARO CORREA ORDOmz, mayor de edad y vecino de Bogota D.C., identificado tal como 

aparece al pie de mi firma, en mi carÆcter de apoderado de Ia sociedad en referencia, doy 

respuesta at auto enianado por ese Despacho dentro del tØrmino legal: 

1. Objeciones del Examinador 

1.1 be La solicitud de patente 

Considera su Despacho que Ia reivindicaciOii 1, en vista de que no se rnodificó,  no 

resolverla las objeciones planteadas en su anterior acción oficial por cuanto se limita a 

enuinerar algunos coniponentes de tin sistema de telemetrIa, pero no establece una relación 

dc estructura o de funciOn entre dstos. Se menciona, adernÆs, que se utiliza Ia seæal de 

transmisión como un coinponente fundamental del objeto de La solicitud lo cual, de acuerdo 



con su Despacho, no tiene un carÆcter tØenico por to cual no puede ser un elemento 

caracterIstico. Por otra parte tambiØnse manifiesta que ci mØtodo para explorar mientras se 

taladra no puede ser objeto de patente porque es tin pi’ocedimiento de manejo de 

inforrnación, se refiere a tin proccdimiento usual y rutinario que estÆ caracterizado pot’ Ia 

serial de transmisión que  no tiene carÆcter tØcnico y no resuelve ningn problema tØcnico. 

1.2. AnÆlisis de patentabilidad 

Novedad 

Finalmente su Despacho establece que encontrO el documento US4468665 (Downhole 

digital power anplifier for a mesurcment while drilling telemetry system) Dl, el cual 

afectarIa la novedad de Ia presente solicitud de patente. 

2. Argumentos a favor de la patentabilidad de la solicitud 

2.1. De la solicitud de patente 

En respuesla a la solicitud de su Despacho el solicitante preseiita, junto COfl este escrito, Oil 

Capftulo Reivindicatorio Modificado, en ci cual se hall hecho modificaciones tendientes a 

mostrar de una rnanera mgs clara la relación de función de las partes del sistema 

reivindicado. Estas nuevas reivindicaciones tienen soporte a to largo de toda la solicitud 

pero niÆs pat’ticularmente en las pÆginas 13 y 14 de Ia solicitud cori’egida (tres (illimos 

pÆri’afos y primer pth’rafo, respectivamente). 

Se sostiene que una sefal no tiene un carÆcter tØcnico. ’[’at corno estª expresado no es claro 

lo que se quiere dccii’. Con "no tiene un carÆcter tØcnico". Desde ci punto de vista ,jurIdo en 

propiedad industrial dicha expresión no tiene ninguna connotación especIfica ni apareCe en 

ninguna parte como requisito que se deba cumpiir por parte de las reivindicaciones iii es una 

excepción de patentabilidad. Por to tanto exigir que un clemento ciue se desea proteger 

cumple con el requisito de "carÆcter tÆcnico" estÆ niÆs allÆ de to que establece la icy. Por 

otro lado SI SC considera simplemente ci lenguaje cotidiano "carÆcter tØcnico" se podria 

entender como aquella condición que esta definicla o se manifiesta o expi’esa como Ienguaje 

propio dc tin arte o ciencia. 0, tamhiØn, podi’Ia entcnderse como que es relativo a las 

aplicaciones de la cienL En cualquier caso no hay nada mÆs tÆcnico que una scæal 

electi’o.magnºtica dado que es un elemento fIsico que es medihie y que produce wios etectos 

tangibles y reales. 
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/ Tat como lo manitiesta el seæor Juez Linn: "Una, serial es un producto nuevo y aplicahie. En 

till sentido amplio una seæal es un producto que se genera de materia prima o preparada para 

dare a estos materiales una nueva forma". Dicho de otra manera una seæal es "tin producto 

de Ia tØcnica o ingenio humano, es una aplicación de Ia tecnologIa para provocar alguna 

transfonmacion a proposito en ci mundo real. Esta seflal no es información sino una 

portadora de inforrnación para lievar dicha información a un receptor". AdemÆs dicha seal 

tiene un carÆcter artificial. Por lo tanto esta seæal es hecha por ci hombre. 

’ 

Dc acuerdo con lo anterior Ia seæal sies protegible y no es simple informaciOn Como lo 

sostiene sit despacho. Esto se podrIa, liasta cierto punto, comparar con tin nuevo polimorfo 

(forma cristalina nueva) de tin producto qulinico que es patentable. Dichos productos 

niantienen la misnia composicion qulmica de un producto conocido y solo se diferencian 

por su forma de cristalización. Es decir, ci nuevo cristal es patentable aunque la (mica 

diferencia es SU forma de cristalizaciOn que es ci resultado de Ia combinaciOn de aigunas 

especIficas propiedades fisicas. Es decir esas propiedades fIsicas Ic dan un carÆcter nuevo e 

inventivo al polimorfo. Algo semejanle a lo que ocurre con una seal. 

No obstante lo anterior liamo Ia atención de su Despacho sobre ci hecho de que IainvenciOn 

estadirigida no a una seal sino a un sistema que se encuentra dehidamente detinido. Por lo 

tanto Ia objecion hacia la proteccion de Ia seæal tiene menos sentido, dado que en ningün 

caso se esta tratando de proteger la seflal per Se. 

Dc otra parte su Despacho manifiesta que el mdtodo para expiorar rnientras se taladra no es 

patentable porque: 

a- Is tin procedimiento para manejo de información. 

Como ya hemos estahiecido antes ci mØtodo para explorar mientras se taladra 110 es Un 

procedirniento de nianejo de información en vista de que Jo que se mane  es Ia seæai y la 

seæal contranio a to que su Despacho nianifiesta es una portadora de informaciÆii pero 110 

información como tal. Dc hecho to que hace la invenciOn es niediante till sistema modificar 

la seæal para que se haga rns eficiente y menos costosa la obtcnción de Ia informaciOn que 

se requiel’e. Parece existir una CollfusiOn entre to que es una seæal electromagnØtica y to que 
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es iuformación. Una sefial electromagnØtica es, entre otras, iuia posible portadora de 

información, pero no necesariarnente transmite información, por ejemplo, Ia luz solar es 

irna onda (sefial) eiectroiiiagnØtica, pero no transporta inforrnaciOri, los rayos X son una 

onda electroinagnØtica (sefial), pero no transmiten informaciOn. Por lo tanto mal puede 

considerarse que lo que hace el inØtodo e la invención es manejar información. La 

inforrnación se obtiene a travØs del sistema de la invenciOn el cual utiliza una onda (sefial) 

corno portadora de lnforrnaciOn la cual es recibida y recuperado en el receptor de superficie 

para luego de convertirse en información inteligible convertirse ahora si en información  la 

cual Si podria ser procesada, aimacenada, etc. Nótese  corno la onda (sefial), por ejeuiplo, no 

puede ser almacenada comb tal solo Ia intormacion que transporta. Es claro entorices que 

10 una cosa el ]a onda elecirornagnetica (sefial) y otra la información. 

2. Se refiere a un procedirniento usual y rutinario de la operaciOn del sistema de 

telemetrIa lo cual corresponde al uso del sisterna: 

Para hacer un uso rutinario de algo ese algo dehe cxistir, algo que no existe no puede 

utilizarse. Su Despacho ha encontrado corno anterioi’idad mÆs cercana ci documento Dl 

(WO 2004/005966), La reivindicación 1 tal y COfflO aparece en ci nuevo capItulo 

reivindicatorio se refiere a tin transrnisor de modulaciOn por desplazamiento de fase (PSK) 

que convierte .. .en una serial de transniisiOn PSK que tiene una secuencia de portadora de 

nos mÆs de 1 Flz y una consteiaciOn de seflal con was de 4 estados de fase. Poi’ su lado ci 

documento Dl enseila tin modulador que esta configurado para generar una seiial bifÆsica o 

de dos fases, El docuniento Dl no ensefla un modulador capaz de generar una seflal PSK tal 

corno se reivindica enla presente solicitud de patente. En otras palabras las reivindicaciones 

tal y corno se corrigieron descrihen las caracteristicas del transmisor PSK que convierte una - 

sefial PSK con una fiecuenia poitadora menor deIHL y mas de 4 estados de fase Dc eta 

manera esta claro que lo que se reivindica no existIa y por lo tanlo mat puede decirse que 

solo se esta usando. lnsisto, lo que no existe no se puede usar. 

Esta cai’acterizado por medio de la seuial de inforrnaciOn, lo cual no tieiie carÆcter 

teen ico. 

Aunque este lema ya se explicó y se demostrO que una sefial Si es patentable porqie no Se 

refiere a información comb tat, se insiste en que no se entiende que es no teller carÆcter 
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tØcnico" por to tanto se Ic solicita amahiernente a su Despacho que de (a explicaciOn 

correspondiente para tratar de responderla de rnanera adecuada clado que este expresión 110 

aparece en la icy de patentes vigeute en Colombia. For otro lado desde ci punto de vista del 

ciitendirniento COI116fl si algo como una scat electromagnØtica 110 es de carÆcter tóciiico 

entonces agradeceria primero (a respectiva ilustración. Se dehc toner on cuenta que to que se 

estÆ analizando es on tema jurIdico de una patente y cpie existe una norinativa que se dehe 

cumplir y que en ninguna parte de la norniativa dice que una seæal 110 es patentable, Dc tal 

manera que una opinion no fundamentada no puede ser utilizada para rechazar iiiia solicittid 

de patente. Como ya se dernostrO (a seflal serla patentable pero en este caso 110 estamos 

hablando de una seæal sino de un sisterna y ya se aportaron explicaciones y eeniplos de 

porque si es patentable. Solicito por lo [auto que se de por superada esta objeción. 

d No resuelve ningin prohierna tØciiico 

La descripción en las pÆginas 2 a 6 hahla en general de toda (a tØcuica anterior y los 

prohiernas que esta presenta. Al inicin de la pÆgina 6 se estahlece que: "...la cantk/ad de 

datos que pueden ser transportaclos a ía superficie por unidad de tiempo a I hit por 

segundo es muy inadecuada." Y I1iS adelante SC lee: "...sistenas anteriores han prohado 

que no es conjIable cuando las velocidades de los datos son rnayores a 3 bits/s clehiclo a las 

re/lexiones acz’isticas en las uniones de ía herraniienta y a las variaciones en La geonietrIa 

de ía tuherIa y del pozo." y, posteriormente, inanifiesta: "ía teleinetria de pit/so de lodo 

requiere an fluido c/c taladrado ineclianainente denso, volviØndolo iniIil en aplicaciones 

coino el laladrado subbalcinceado (UBD) en ci cual son necesarios a deseados los fluidos 

de baja dens ic/ad y aireados." 

Finalmente Ia solicitud at final de la pÆgina 7 estahlece que: "El sisterna y ci n,Øtodo 

descritos pzieden suininisircir c/c rnanera ventajosa un sistetna c/c teieinetrIa 

electroniagnØtico, robusto, y tic, baja polencia con una velocidaci c/c datos increinentacia Con 

relación a los sisteinas de teleme/ria de pulso c/c lodo y o/ros sis/emas c/c teleineiria 

convenciona/es 

Como conclusion final la serial PSK utilizada en ci sisterna de telemetrIa particular 

increnienta (a velocidad del sistema de te!ernet.rIa mientras que reduce (a atenuacion y (a 

distorsión, 
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Dc acucrdo con lo anterior queda completarnente estahiecido como la presente iiivención si 

resuelve 1.111 problema tØcnico. 

Con base en todas las anteriores explicaciones quedan respondidas todas y cada una de las 

ohservaciones planteadas por su Despacho y por lo tanto solicito que se consideren como 

superadas. 

2.2. AnÆlisis de patentabilidad 

N ovedad 

Se considera por pane de su Despacho que ci docurnento Dl US4468665 (Downhole digital 

power anpliIier for a rnesurement while drilling telemetry system), afectarfa Ia novedaci de 

la presente invenciOn. A este respecto ci soiicitante desea manifcstar Jo siguiente: 

La referencia Dl esta dirigida a un ainpiificador digital de poteucia en el fondo del pozo 

para un sisterna de telemetria de medición mientras se perfora. En particular Dl enseIa que 

ci amplificador digital dc potencia en ci fondo del pozo acepta sefiales elØctnicas del 

montaje del sensor externo, procesa las seales para formar una corriente de datos binaria y 

modula una frecuencia portadora derivada de manera precisa que luego es amplifleada para 

Ia transmisiOn externa. (Columna 7, linea 63 a columna 8, lInea 2). El documento Dl 

tamhiØn enseæa que cada dato es modulado con una rnodulación bifase a una velocidad de 

frecuencia portadora de 2.5 Hz a 20 Hz. (Col. 8, lineas 7 - 24), 

La reivindicación 1 de la presente solicitud en contraste, establece especIficamente, "Un 

transrnisor de nioduiación por desplazarniento de fase (PSK) que convierte las scflales 

digitales .indicativas de los parÆmetros y condiciones en el fondo del pozo en una seæal de 

transmisiOn PSK, que tiene una secuencia portadora de nos niÆs de I Hz y una constelación 

de seæal con mªs de 4 estados de fase". La anterioridad se refiere a una inodulación de 2 

fases y no a nun de cuatro fases. Esta serial PSK generada pot’ ci transmisor PSK incrernenta 

Ia velocidad de datos para ci sisterna de telernetrIa. Por lo tanto Ia anterioriclad no ensefia ni 

sugiere Lin sistema de lelcmetrma que genere una, sefial PSK con una frecuencia portadora 

baja y mÆs de 4 fases, 

Adicionairnente, la reivindicación 12 establece: "modular en fases la serial de transmisiOn 
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digital sobre uiia seæai portadora de baja frecuencia de 110 rnÆs de I lIz para obtener win 

serial PSK con rnis de cuatro estados de fase" 

Por todo to anterior queda completamente claro que la presente solicitud si es nueva y 

posee nivel inventivo con relaciOn a Dl. 

3. Solicitudes concedidas en otros paises para esta misma invenciOn. 

A nianera informativa, pongo en conocirniento del Examinador que las patenles 6,750,783 

de los Estados Unidos, 2310215 de la FederaciOn Rusa, 242565 de Mexico 0 017 169 de 

Indonesia y 2003281430 de Australia equivalentes a la presente solicituci cotombiana ha 

sido otorgadas. A6ti cuando entiendo que estas decisiones de ninguna manera obligan al 

Despacho para decidir de igual forma, considero que por tratarse de una pregunta fÆciica la 

cleterminación de Ia existencia de novedad y nivei inventivo, las decisiones de otras oficinas 

de patentes constituyen Un antecedente persuasivo en la materia. 

En vim-tud de lo anterior, solicito que se acepten las razones expuestas en ci presente 

clocumento y en consecuencia, se otorgue ci privilegio de patente de invención para ci 

mvento que se trarnita en este expediente. 

Atentarnente, 

ALVARO CORREA ORDOEZ 

C.C,No.79.143.366 de UsaquCn 

1’.P20.281 

Anexos: CapItulo reivindicatorio rnodi ficado 
Forrnuiario de rnodificación 
Recibo 

/BOCDMS- I 47955-V I -112004000033-08 10,DOC 
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Espacio reservado para el adhesivo de radicacióri 
Industria y Cornercio 
SUPERfNTENDENCTA 

Nft

FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES 

0 SOLICITUD DE 

rreccion de H Materiel :\_] 
Modificaci6n de una (IiL itud 

NuflF)ALLILURTDN ENERGY SERVICES, INC 

SOLICITANTE IDENTIFICACION 

Direcciori 0200 Bellaire Boulevard, Houston,Toa 
77072, Estado Urudos de Amrica C.C.NIT 

Nacionalidad o Dc)miciiio. Etados Unidos de Am&r Ccl 

Lugar deConstituciun rtados Urndos de America E Oti 

Telefono Fax Cual 

E-Mail Ntineuo - 

Nombre: ALVARO CORREA (I)RDOEZ IDENTIFICACION 

REPRESENTANTE DirecciOn: Avenida82No.I0-62 Piso6o. C.C. NIT 
0 APODERADO 

C.E. Otro 
TelØfono: 634 1500 Fax; 3762211 Cual  

E-Mail: patcnts.bogotniihakernet.com N6mero 79.143.366 TP 20,281 

(DINUmero de expethente 

04. 130.206 

Descripcióndelacorreccjonornodificacionsolicitada Presento a su despacho forniulario de mcdi-

ficaciones con nuevo captulo reivindicatorio con uesto_pot 14_reivinc]1cac1onejar 

- subsanar lasobservacioj’e dol examende fondo - 

GJ Comprobantede Pago No C9.-5,791 Fecha 26-E4E2009 

Anexos 

F_x_1 Comprobante de pago de Ia tasa. 

Lillil Poderes, si fuere el 

LIIIJ Documento que acredita la existencia 
y 

representaciôn legal de las partes, cuando sean personas jurIdicas. 

f40MBRE \I\ROORR1 \(IO I 

79.14 I P 20281 

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina. 

2000-F03 



REIVINDICACIONES 

iYun sistema de teiemetrIa en el fonda de un pozo que 

comprende: 

Un sensor que detecta parimetros y condiciones en ci 

fonda del pozo: 

Un mddulo electrónico que convierte los parÆmetros y 

46 condiciones en ci fondo del pozo en seæales digitales 

indicativas de los parÆmetros y condiciones en ci fonda 

del pozo; 

ci móduio electrónico comprende, ademÆs, un transmisor 

de modulación par desplazamiento de fase (PSK) que 

convierte las seæales digitales indicativas de los 

parÆmetros y condiciones en ci fonda del pozo en una 

seæal de transmisiÆn PSK, que tienc una sccucncia 

portadora de no mÆs de 1 Hz y una constclación de seæal 

con rnas de 4 estados de fase; y 

una aritenia que recibe la senal de transmisión PSK, y la 

antena transrnite la senal de transmisión PSK a la 

superficie. 



2. El sistema de la reivindicaoión 1, en donde la 

constelación de seæales consiste de 8 estados de fase. 

3. El sistema de la reivindicación 1, en donde la 

constelación de seæales consiste de 16 estados de fase. 

1. El sistema de la reivindicación 1, en donde la 

constelación de seæales incluye 32 estados de fase a 

rilÆs. 

S. El sistema de la reivindicación 1, en donde la 

constelación de seæales incluye 256 estados de fase. 

6. El sistema de la reivindicación 1, en donde la 

constelaciÆn de seæales incluye 1024 estados de fase. 

7. El sistema de la reivindicación 1, en donde la seæal de 

transmisión PSK tiene un periado de sImboia de par lo 

menos cerca de 4 ciclos patadores. 

B. El sistema de la reivindicación 1, en donde la sefial de 

transrnisión PSE tiene un periado de simbala de cerca de 

3 ciclas port-.adores. 

9. El sistema de la reivjndicación 1, en donde la seæal de 

transmisión PSE tiene un perioda de sImbola de cerca de 



2 ciclos portadores. 

10. Hi sistema de is reivindicacidn 11 en donde is 

frecuencia portadora es de cerca de 0,5 Hz. 

11. El sisteins de la reii,.vindicación 1, en donde is seæai 

de transmisión PSK as tambiØn modulada en amplitud. 

Uri mØtodo pars expiorar mientras se taladra, en donde 

el mØtodo comprende: 

Taiadrar un pozo a travØs de una formacidn con una’ braas 

de taladro \sujetada a una sarta de taiadrado que inciuye 

un paquete sensor; Detectar sefiales ind,icadoras de las 

propiedades de is formación; 

Determinar información de telemetria de a partir de las 

sedales detectadas; 

Suministrar la información de telemetria a un transmisor 

PSK; 

Codificar la información de telemetria pars obtener una 

seæai de transmisión digital; 

modular en fases la seSal de transmisión digital sabre 

una seflal portadora de baja frecuencia de no mÆs de 1 Hz 

pars obtener una seflal PSK con mÆs de cuatro estados de 

fase; y 

Transnnitir la sedsi PSK a un receptor de superficie. 

13. 51 mØtodo de la reivindicación 12, en donde 1a 



constelación de seæales inciuye 32 estados de fase o 

rnÆs. 

14. El mØtodo de la reivindicación 12, en doride la 

constelación de seæales incluye 256 estados de fase. 

CHANCE ME/BO(;!) S-147Q]3-V!-P20040000)3-OS!O DOE 
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[57] ABSTRACT 

A downhole digital power amplifier comprises a device 
which, through digital means, provides a sinusoidal, 
variable frequency, variable power and variably phase-
shift modulated Output for the transmission of data from 
a downhole sensor arrangement to an uphole receiver. 
Selection and variation of frequency, power and rnodu-
lation are made through digital inputs. The device pro-
vides these functions at extra law frequencies (ELF) 
low-to-high power output, and varying phase-shift key-
ing. The. downhole digital power amplifier (68) com-
prises, in a preferred embodiment, an input shift register 
(81) for receiving a digital bit stream, a programmable 
frequency divider (82), a dead man timer circuit (84), a 
counter (86), a sync circuit (88), a PROM (90) (pro-
grammable read-only memory) for generating a digital 
sinusoidal output, a DAC (92) (digital-to-analog con-
verter) for converting the digital sinusoidal output to. an 
analog sinusoidal output, a power supply control circuit 
(94), an analog divider (96), and a conventional power 
amplifier (98). The dead man timer circuit detects nor-
mal operation and a fault condition, and controls the 
power supply control circuit to "power down" the 
amplifier when reception of a digital bit stream is not 
imminent during normal operation, and controls the 
power supply control circuit to periodically generate a 
"failure informant" message during a fault condition. 

18 Claims, 8 Drawing Figures 
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DOWNHOLE DIGITAL POWER AMPLIFIER FOR 
A MEASUREMENTS-WHILE-DRILLING 

TELEMETRY SYSTEM 

BACKGROUND OF THE INVENTION 

1 Field of the Invention 
This invention relates to a downhole digital power 

amplifier, and more specifically a device which, 
10 through digital means, provides a sinusoidal, variable  

frequency, variable power and phase-shift modulated 
output for the transmission of data from a downhole 
sensor arrangement to a coupling transfer device, or the 
like. Selection of and variation for frequency, power 15 
and modulation are made by digital inputs, and the 
device provides these functions at extra low frequencies 
(ELF), low-to-high power output, and varying phase-
shift keying. Although the subject invention has a range 
of applications, the invention has particular utility as a 20 
downhole digital power amplifier for use in a measure-
ments-while-drilling (MWD) system. 

The incentives for downhole measurements during 
drilling operations are substantial. Downhole measure-
ments while drilling will allow safer, more efficient, and 25 
more economic drilling of both exploration and produc-
tion wells. 

Continuous monitoring of downhole conditions will 
allow immediate response to potential well-control 
problems. This will allow better mud programs and 30 
more accurate selection of casing seats, possibly elimi-
nating the need for an intermediate casing string, or a 
liner. It also will eliminate costly drilling interruptions 
while circulating to look for hydrocarbon shows at 
drilling breaks, or whilb logs are run to try to predict 35 
abnormal pressure zones 

Drilling will be faster and cheaper as a result of real-
time measurement of parameters such as bit weight, 
torque, wear and beating condition. The faster penetra-
tion rate, better trip planning, reduced equipment fail  40 

-

ures, delays for directional surveys, and elimination of a 
need to interrupt drilling for abnormal pressure detec-
tion, could lead to a 5 to 15% improvement in overall 
drilling rate. 

In addition, downhole measurements while drilling 45 
may reduce costs for consumables, such as drilling flu-
ids and bits, and may even help avoid setting pipe too 
early. Were MW]) to allow elimination of a single 
string of casing, further savings could be achieved since 
smaller holes could be drilled to reach the objective 

so 

horizon, Since the time for drilling a well could be 
substantially reduced, more wells per year could be 
drilled with available rigs. The savings described would 
be free capital for further exploration and development 
of energy resources, 55 

Knowledge of subsurface formations will be im-
proved. Downhole measurements while drilling will 
allow more accurate selection of zones for coring, and 
pertinent information on formations will be obtained 
while the formation is freshly penetrated and least af- 60 
fected by the mud filtrate. Furthermore, decisions re-
garding completing and testing a well can be made 
sooner and more competently. 

There are two principal functions to be performed by 
a continuous MWD system: (1) downhole measure- 65 
merits, and (2) data transmission. The subject invention 
pertains to an element in the data transmission aspect of 
MW]). 

2 
2. Description of Prior Art 
The transmission of data or other information from 

downhole sensors or telemetry systems has typically 
incorporated such techniques as (1) mud-pressure pulse, 
(2) insulated conductor, (3) acoustic generation, and (4) 
electromagnetic waves. These techniques utilize an 
analog input and analog circuitry to provide the desired 
frequency, power and modulation outputs. The use of 
analog devices and techniques has proven in the past to 
be bulky and relatively inaccurate, particularly at extra 
low frequencies and high power. Because of this, trans-
mission rates and frequencies are normally set at a single 
value. 

In a mud-pressure pulse system, the resistance to the 
flow of mud through a drill string is modulated by 
means of a valve and control mechanism mounted in a 
special drill-collar sub near the bit. The communication 
speed is fast since the pressure pulse travels up the mud 
column at or near the velocity of sound in the mud, or 
about 4,000 to 5,000 fps. However, the rate of transmis-
sion of measurements is relatively slow due to pulse 
spreading, modulation-rate limitations, and other dis-
ruptive limitations such as the requirement of transmit-
ting data in a fairly noisy environment. 

Insulated conductors, or hard-wire connection from 
the bit to the surface, is an alternative method for estab-
lishing downhole communications. The advantages of 
wire or cable systems are that: (1) capability of a high 
data transmission rate is provided; (2) power can be sent 
downhole; and (3) two-way communication is possible. 
This type of system has at least two disadvantages; it 
requires a special drill pipe, and it requires special tool-
joint connectors. 

To overcome these disadvantages, a method of run-
ning an electrical connector and cable to mate with 
sensors in a drill-collar sub was devised. The trade-off 
or disadvantage of this arrangement is the need to with-
draw the cable, then replace it each time a joint of drill 
pipe is added to the drill string. in this and similar sys-
tems the insulated conductor is prone to failure as a 
result of the abrasive conditions of the mud system and 
the wear caused by the rotation of the drill string. Also, 
cable techniques usually entail awkward handling prob-
lems, especially during adding or removing joints of 
drill pipe. 

In addition, hardwire systems use high frequencies 
which utilize smaller components to circumvent size 
problems downhole. While the data rate is higher, the 
number of analog components required is great. In addi-
tion, in acoustic-type systems, an acoustic (or seismic) 
generator is located near the bit. Acoustic methods use 
the higher frequencies which are not only affected by 
acoustic noise during drilling, but also by higher signal 
attenuation through the conducting media. Accord-
ingly, it is considered highly desirable to develop a 
transmitter which will occupy a small area, generate 
frequency in the ELF range at high power, and yet be 
capable of modulating data at a moderate rate with 
comparatively low loss. Power for this generator would 
have to be supplied downhole. The very low intensity 
of the signal which can be generated downhole, along 
with the acoustic noise generated by the drilling system, 
make signal detection difficult. Reflective and refrac-
tive interference resulting from changing diameters and 
thread makeup at the tool joints compound the signal 
attenuation problem for drill-pipe transmission. More-
over signal-to-noise limitations for each acoustic trans-
mission path are not well defined. 
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Finally, the last major previously known technique 
comprises the transmission of electromagnetic waves 
through a drill pipe and the earth. In this connection 
electromagnetic pulses carrying downhole data are 
input to a toroid positioned adjacent a drill bit. A pri-
mary winding, carrying the data for transmission, is 
wrapped around the toroid and a secondary is provided 
by the drill pipe. A receiver is connected to the ground 
at the surface and the electromagnetic data is picked up 
and recorded at the surface. 

Downhole arrangements and devices known in the 
prior art are typified by Zill et al�U.S. Pat, Nos. 
3,618,001 and 3,750,098 which disclose a downhole 
acoustic logging control system, wherein a single chan-
nel is arranged to provide at least two degrees of ampli-
fication of electrical signals in a sequence synchronized 
with transmissions of acoustic energy from the transmit-
ter. In such an arrangement, control of gain selection 
originates in the downhole device, and there are no 
digital commands. More specifically, as shown in FIG. 
3 of the aforementioned patents, a mechanical gain 
select relay and associated mechanical contacts are 
controlled, via a mode control unit, by a sequence 
counter. In such an arrangements the varying degrees of 
amplification of the variable gain amplifier may only be 
chosen in a fixed sequence (for example, low, medium, 
high gain). Thus, such an arrangement is burdened by 
the disadvantages of inflexibility in designating a partic-
ular gain value (as is accomplished, for example, by the 
use of a digital command). 

Another arrangement in the prior art is disclosed in 
Baldwin et al�U.S. Fat. No. 3,518,619. That patent 
discloses a well logging system employing a three-con-
ductor logging cable for transmitting signals and power 
between the surface and an acoustic logging tool. As 
seen in the patent, the downhole arrangement has an 
amplifier and gain control system controlled from the 
surface by a switch system so as to switch gain values 
between certain predesignated values. The disclosed 
arrangement also includes a downhole switch con-
trolled by an uphole switch for selecting an orienting 
output signal of the circuit or a rotating switch signal of 
the circuit in the downhole device, such signals being 
selected for transmission to the surface. It is to be em-
phasized that only certain gain values may be selected 
by connecting a switch line to respective contacts under 
the influence of a solenoid. Thus, the arrangement of 
the subject patent is again burdened by the disadvan-
tages of lack of flexibility and lack of capability of desig-
nating precisely the particular gain value selected. 

SUMMARY OF INVENTION 

The present invention relates to a downhole digital 
power amplifier, and more specifically a device which, 
through digital means, provides a sinusoidal, variable 
frequency, variable power and phase-shift modulated 
output for the transmission of data from a sensor ar-
rangement to a coupling transfer device, Selection of 
and variation for frequency, power and modulation are 
made through digital inputs, and the device provides 
these functions at ELF, low-to-high power output, and 
varying phase-shift keying. 

More specifically, the inventive downhole digital 
power amplifier receives inputs necessary for proper 
operation from a serial data stream generated by a mi-
croprocessor-controlled shift register located some dis-
tance from the amplifier (in the preferred embodiment, 
in an electronics package located in the drill string), 

4 
The amplifier of the present invention is primarily digi-
tal, and yet it is capable of producing a sinusoidial out-
put at a selected frequency, power and modulation. The 
amplifier also provides a "failure informant" capability 

S which, upon detection of a discrepancy in operation, 
causes a preset code to be transmitted periodically, thus 
informing the uphole system and personnel at the sur-
face of a "fault condition" in the downhole electronics, 
In addition, in accordance with the present invention, 

10 the downhole digital power amplifier is capable, upon 
digital command, of changing its frequency over a 
range from 0,2 Hz to 100 Hz., its power over a range 
from 400 mw. to 100 watts, and its modulation phase-

15 
shift over a range from 00 to 180°. 

OBJECTS OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a downhole digital power amplifier for use in a 
measurements-while-drilling telemetry system. 

20 It is an additional object of the present invention to 
provide a downhole digital power amplifier which, via 
digital means, provides a sinusoidal,, variable frequency, 
variable power and phase -shift modulated output for 

25 
the transmission of data from a sensor arrangement to a 
coupling transfer device, for ultimate transmission 
uphole to the surface. 

It is an additional object of the present invention to 
provide a downhole digital power amplifier having the 

30 capability of selection of and variation for frequency, 
power and modulation through the use of digital inputs 
or commands. 

It is an additional object of the present invention to 
provide a downhole digital power amplifier which pro-

35 vides the above-mentioned functions at extra low fre-
quencies (ELF), low-to-high power output, and vary-

ing phase-shift keying. 
It is an additional object of the present invention to 

provide a downhole digital power amplifier having a 
, "failure informant" capability. 

THE DRAWINGS 

Other objects and advantages of the present invention 
will become apparent from the following detailed de-

45  of preferred embodiments thereof taken in 
conjunction with the accompanying drawings, wherein: 

FIG. 1 is a perspective view from the end of a drill 
string disclosing a drill collar and a toroidal coupled 
MWD system for continuously telemetering real time 

o 

data to the surface; 
FIG. 2 is a schematic view of the MWD telemetering 

system including a block diagram of a downhole elec-
tronic system which is structurally internal to the drill 
collar and an uphole signal pickup system; 

55 FIG. 3 is a plan view of the uphole system for picking 
up MWD data signals; 

FIG, 4 is a block diagram of the downhole digital 
power amplifier contained within the downhole elec-
tronics system shown in FIG. 2. 

60 FIG. 5 is a sinusoidal waveform used to describe the 
operation of the sine table PROM contained within the 
downhole digital power amplifier of the present inven-
tion. 

FIG. 6 is a schematic of the dead man timer in the 
65 downhole digital power amplifier of the present inven-

tion. 
FIG. 7 is a schematic of the sync circuit in the down-

hole digital power amplifier of the present invention. 
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FIG. 8 is a schematic of the power supply control 
circuit in the downhole digital power amplifier of the 
present invention. 

DETAILED DESCRIPTION 

Referring now to the drawings, wherein the numerals 
indicate like parts, there will be seen various general 
views of a toroidal coupled, MWD telementary system 
in which the subject invention has particular application 
and detail views of preferred embodiments of electrical 
isolation and structural assemblies in accordance with 
the subject invention. 

Context of the Invention 

Before providing a detailed description of the subject 
structural assemblies it may be worthwhile to outline 
the operating context of the invention. In this connec-
tion and with reference to FIG. 1, there will be seen a 
conventional rotary rig 20 positioned to drill a bore hole 
22 through variant earth strata. The rotary rig 20 in-
cludes a mast 24 of the type operable to support a trav-
eling block 26 and various hoisting equipment. The 
mast is supported upon a substructure which straddles 
annular and ram blowout preventors 30. Drill pipe 32 is 
lowered from the rig through surface casing 34 and into 
a bore hole 36. The drill pipe 32 extends through the 
bore hole to a drill collar 38 which is fitted at its distal 
end with a conventional drill bit 40 which is rotated and 
penetrates through the earth strata, 

The drill collar 38 provides weight on the drill bit 40 
to facilitate penetration. Such drill collars typically are 
composed of thick side walls and are subject to severe 
tension, compression, torsion and column bending 
loads. In the subject system, the drill collar further 
serves to house a data transmit toroid 42 comprising a 
core for the windings of a downhole data telemetering 
system. Finally, the subject drill collar 38 also functions 
as a support to hang a concentrically suspended teleme-
teriug tool 44 operable to detect and transmit downhole 
data to the surface concomitantly with normal opera-
tion of the drilling equipment. 

The telernetering tool 44 is composed of a number of 
sections in series. More specifically, a battery pack 46 is 
followed by a sensing and data electronics transmission 
section 48 which is concentrically maintained and elec-
trically isolated from the interior of the drill collar 38 by 
a plurality.of radially extending fingers 50 composed of 
a resilient dielectric material. 

Turning now to FIGS. 2 and 3, there will be seen 
system diagrams for a toroidal-coupled MWD teleme-
try system. In this system, drill bit, environmental and-
/or formation data is supplied to the tool data electron-
ics sections 48. This section includes an on/off control 
53, and AID converter 54, a modUlator 56 and a micro-
processor 58. A variety of sensors 60, 62, etc. located 
throughout the drill string supply data to the electronics 
section 48. 

Upon receipt of a pressure pulse command via trans-
ducer 66, or expiration of time-out unit, whichever is 
selected, the electronics unit will power up, obtain the 
latest data from the sensors, and begin transmitting the 
data to a power amplifier 68. 

The electronics unit and power amplifier are pow-
ered from nickel cadmium batteries 70 which are con-
figured to provide proper operating voltage and cur-
rent. 

Operational data from the electronics unit is Sent to 
the downhole digital power amplifier 68 which estab-

6 
lishes the frequency power and phase output of the data. 
The data is then shifted into the power amplifier 68. The 
amplifier output is coupled to the data transmit toroid 
42 which electrically approximates a large transformer 

5 wherein the drill string 32 is the secondary. 
The signals launched from the toroid 42 are in the 

form of electromagnetic wave fronts 52 traveling 
through the earth. These waves eventually penetrate 
the earth’s surface and are picked up by an uphole sys-

10 tern 72. 
The .uphole system 72 comprises radially extending 

receiving arms 74 of electrical conductors. These con-
ductors are laid directly upon the ground surface and 
may extend three or four hundred feet away from the 

15 drill site. Although the generally radial receiving arms 
74 are located around the drilling platform, as seen in 
FIG. 3 they are not in electrical contact with the plat-
form or drill rig 20. 

The radial receiving arms 74 intercept the electro-
20 magnetic wave fronts 52 and feed the corresponding 

signals to a signal pickup assembly 76 which filters and 
cancels extraneous noise which has been picked up, 
amplifies the corresponding signals and sends them to a 
low level receiver 78. 

25 A processor and display system 80 receives the raw 
data output from the receiver, performs any necessary 
calculations and error corrections and displays the data 
in a usable format. 

Further referring to FIG. 2, the downhole system 
30 houses all electronic assemblies and subassemblies, and 

is responsible for gathering data from sensors near the 
drilling bit, and subsequently transmitting this data from 
depths as great as 1.5,000+ feet to the surface. The major 
components of the downhole system include a down-

35 hole mechanical assembly, an electronics unit, a down-
hole digital power amplifier, and various other elements 
(not shown). 

In more specific terms, the downhole system includes 
internal sensors 60, a sensor assembly 62, an A/D con-

40 verter 54, a microprocessor 58, a modulator 56, a pres-
sure transducer 66, an on/off control unit 53, the down-
hole digital power amplifier 68, and a battery pack 70. 

In operation, drill bit, environmental or formation 
data are supplied to the A/D converter 54 by a variety 

45 of sensors 60 and 62 located throughout the drill-string. 
Upon receipt of a pressure pulse command from pres-
sure transducers 66, or upon expiration of a time-out 
procedure, whichever is selected, the electronics unit 
(that is, the A/D converter 54, microprocessor 58 and 

50 modulator, 56) powers up to obtain the latest data from 
the sensors 60 and 62, and begins transmitting the data 
to the power amplifier 68 (which is preferably located 
in the upper portion of the mechanical assembly of the 

� drill-string);. - 
55 Operational data from the electronics unit (the A/D 

converter 54, microprocessor 58 and modulator 56) is 
sent to the downhole digital power amplifier 68, and 
this establishes the frequency, power and phase output 
of the data. The data is then shifted into the power 

60 amplifier 68, and the power amplifier output is coupled 
to the drill string by conventional means in order to 
provide transmission of the data to the uphole receiver 
72. 

It is to be noted that the electronics unit (A/D con-
65 verter 54, microprocessor 58 and modulator 56) and the 

downhole digital power amplifier 68 are powered by a 
battery pack 70, including nickel-cadmium batteries 
configured to provide proper operating voltage and 
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current. The signal transmitted to the uphole receiver frequency which is then amplified for external transmis-
72 is in the form of an electro-magnetic wave front sion. The assembly, as previously mentioned, contains a 
traveling through the earth, the wave eventually pene- special mud-pressure transducer 66 and associated cir-
trating the earth’s surface and being picked up by con- cuitry to receive commands through which specific 
ventional signal pickup assembly 76 included within the 5 data may be requested and transmitted to the uphole 
uphole receiver system 72. For example, the uphole receiver 72. 
receiver 72 may include radial receiving arms located All signal lines are time-multiplexed and converted 
around, but not in contact with, the drilling platform, from analog to digital with 12-bit resolution. The serial-
These arms intercept the electromagnetic wave front bit-data string consists of 50 cycles of unmodulated 
and feed the corresponding signal to a receiver elec- 10 carrier, followed by a 2 bit sync code and sequence 
tronics unit (not shown) which filters and cancels any verifier of 6 bits. Each dataword is 13 bits in length (the 
extraneous noise which has been picked up during most significant bit is an overrange indicator) with bi-
transmission, and as well amplifies the corresponding phase modulation performed at a rate (R,,) consistent 
signal and sends it to a low-level receiver (also not with carrier frequencies (Q as follows: 
shown). The latter receiver is a conventional receiver, 15 
but can be specially designed so as to be capable of 
synchronizing to the upcoming frequency, receiving  
extremely low-level signals, determining phase relation-
ship of the signal, rejecting additional noise, and format-
ting the data into a T’FL output suitable for process or 20 
input. 

The uphole receiver system 72 can also be provided 
with a conventional processor/display assembly 80 
which receives the raw data TTL output from the re-
ceiver, performs any necessary calculations and error 25 
corrections, and displays the data in a usable format on 
a CRT screen. 

Downhole Digital Power Amplifier 

The downhole system, as previously mentioned, in- 30 
eludes a downhole electronics assembly which may be 
a two-foot long cylinder containing the hardware nec-
essary to process external sensor data and to provide a 
serial data stream (modulated signal) for transmission to 
the uphole receiver 72. The electronics assembly may 35 
be externally powered by NICAD batteries, as previ-
ously mentioned. The assembly may, in addition, be 
housed in a downhole pressure tube, and may be shock-
mounted at the top and the bottom so as to prevent 
disturbance of the internal electronic circuitry. The 40 
major subassemblies of the downhole electronics assem-
bly include microprocessor $8, internal sensors 60, A/D 
converter 54, pressure transducer 66, and on/off control 
unit 53. 

The downhole electronics assembly is functionally a 45 
single-thread microprocessor-based data collection and 
transmission unit. The principal functional requirement 
to be carried out is the sampling of the internal and 
external sensors 60 and 62, respectively and the conver-
sion of the analog and parallel digital data into a single 50 
serial modulated bit stream. The final step is to amplify 
the bit stream and provide it for transmission to the 
uphole receiver 72. 

The high power-consuming elements are turned on 
by a series of pressure commands transmitted through 55 
the downflow mud from the surface, such commands 
being sensed by a pressure transducer or sensor, Alter-
natively turn on can be achieved by a preset tinier. 
However, the electronics package is intended to be 
normally in the semiquiescent mode, with power on 60 
only to the microprocessor memory and clock. 

In addition to the directional data, the downhole 
electronics assembly also incorporates a number of self-
test and house-keeping sensors. Functionally, the down-
hole electronics assembly accepts electrical signals from 65 
the external sensor assembly 62, processes them, along 
with internal house-keeping data, to form a serial binary 
data stream, and modulates a precisely-derived carrier 

2.5 Hz. 1 
ni’s 

5Hz, 2BPS 
10 Hz, 4BPS 
20 Hz. 8 BPS 

The modulation rate is controlled by the microproces-
sor 58 consistent with the carrier frequency selection. 

Moreover, the microprocessor 58 is programmable 
by use of PROM’s such that overall control and se-
quencing may be easily changed. All sequences will be 
in response to mud-pressure commands or a preset 
timer. 

The downhole digital power amplifier 68 receives 
data from the electronics portion (A/D converter 54, 
microprocessor 58 and modulator 56) of the downhole 
system, and acts upon that data to furnish a modulated 
signal for transmission to the uphole receiver 72. The 
power amplifier 68 contains, as will be seen below, a 
bi-phase modulator and a dead man timer, in addition to 
the actual power amplifier circuitry. The frequency 
output and modulation are controlled completely by 
digital signals, as explained below. 

FIG. 4 is a detailed block diagram of the downhole 
digital power amplifier 68 contained in the downhole 
system of FIG. 2. As seen in FIG. 4, the downhole 
digital power amplifier 68 includes shift register 81, a 
programmable frequency divider 82, a dead man timer 
84, a counter 86, a sync circuit 88, a PROM (program-
mable read-only memory) 90, a digital-to-analog con-
verter (DAC) 92, a power supply control circuit 94, and 
analog divide-by-N circuit 96, and a power amplifier 98. 

The power amplifier 68 of FIG. 4 also includes a 
bi-phase modulator made up of PROM 90 and DAC 92. 
As previously mentioned, frequency, power output and 
modulation are controlled completely by digital signals, 
as will now be explained. 

To set the frequency and power output, a 16-bit word 
CMDD is shifted into the shift register 81. Each bit is 
shifted in by placing data on the CMDD line and creat-
ing a rising edge on the STROBE line, the latter strob-
ing the data into the register 81. The first eight bits 
determine the power output and the last eight bits deter-
mine the frequency. Multiple frequencies may be ob-
tained via a programmable frequency divider 82 con-
nected to the output of the 16-bit shift register 81. 

As further seen in FIG. 4, the output of the divider 82 
is provided to an 8-bit counter 86, the latter driving the 
PROM 90. The PROM contains two sine tables, one for 
the positive part of a sine wave, and the other for the 
negative part of the sine wave, 
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FIG, 5 is a graphical representation of a sine wave, 
and relates the particular portion (positive or negative) 
of the sine wave to the contents of the PROM 90 of 
FIG. 4. The arrangement of the PROM 90 allows the 
most significant bit to control whether a positive or 
negative half sine is to be generated when the counter 
goes from U to 127 (the binary equivalent). Thus, a most 
significant bit of 0 indicates the positive portion of the 
sine wave, while a most significant bit of 1 indicates the 
negative portion of the sine wave. This bit must of 
course be changed only when the counter 86 arrives at 
0, and the sync circuit 88 makes sure that this is the case. 
That is to say, the sync circuit 88 generates a FLAG 
signal, the inverse of which indicates when the CMDD 
line can be changed. When the counter 86 goes to 0 
(from 127), the state of the CMDD line is latched and is 
held until the next count of 0. 

The power output of the downhole digital power 
amplifier is Set by running the output of DAC 92 into a 
programmable analog divider 96 which is controlled by 
the first eight bits from the 16-bit shift register 81. A 
division of 1/255 of the maximum power out can be 
obtained in this manner. If power out can be measured 
by the processor controlling the power amplifier 98, the 
output power can be held at a relatively constant level, 
even if the load impedance changes. 

As will also be shown in more detail below, modula-
tion is selected, in the downhole digital power amplifier 
68, by the combined operation of the 8-bit counter 86 
and the sync circuit 88. 

The dead man timer (DMT) circuit 84 is used to sense 
a "lack of control" or abnormal (fault) condition, If the 
CMDD lines does not change state periodically, the 
"lack of control" or fault condition is indicated. The 
circuit 84 will "time out" and cause a string of zeros to 
be provided as an output by the power amplifier 98 for 
about 30 seconds to indicate that the "lack of control" 
or fault condition exists. The DMT 84 will then wait for 
15 minutes or so, and then cause the message to be sent 
Once again, continuing the procedure until the CMDD 
line indicates normal operation (changes state). During 
nontransmission times, power is cut off to most of the 
circuitry and elements of the downhole system 60 (FIG. 
1) by the combined operation of the dead man timer 84 
and power supply control 94. 

The power supply control circuit 94 selectively re-
sponds to either the DMT circuit 84 or the KEY input 
(an input which tells the downhole amplifier 68 that 
data is coming, and that it is time to "power up" all 
circuits and devices). That is to say, the power supply 
control circuit 94 permits power to be removed from all 
circuitry, except the shift register 81 and the DMT 
circuit 84, when data is not being provided to the down-
hole power amplifier 68, and allows power to be applied 
to that circuitry when reception of data by the down-
hole digital power amplifier 68 is imminent. As a result 
of this feature, significant savings in battery life within 
the downhole system is achieved by elimination of the 
application of power to unnecessary devices during 
certain times, thus preventing Current drain on the bat-
tery pack 70. (FIG. 2) and lengthening the life of the 
battery pack 70. Replacement of the battery pack 70 
more frequently necessarily involves more frequent 
need to raise the drill string of the drilling system, thus 
involving significant loss in drilling time and significant 
expense. 

Finally, with respect to the power supply control 94, 
it is to be noted that the input from the DMT 84 over-

10 
rides the KEY input in the case of conflict therebe-
tween. In addition, as previously mentioned, and as will 
be discussed in more detail below, power supply control 
94 may be controlled selectively by either the KEYB 

5 input of the dead man timer 84 itself. 
FIG. 6 is a detailed. schematic of the dead man tinier 

circuit 84 of FIG. 4. As seen therein, the dead man timer 
circuit 84 comprises monostable multivibrator 110 and 
astable multivibrator device 112, and associated resis-

10 tors and capacitors, as well as NOR gates 114 and 116 
connected as shown. The multivibrator 110 and astable 
multivibrator device 112 are CD4528BM and 7555 de-
vices, respectively, manufactured by Radio Corpora-
tion of America and Intersil Inc., respectively. 

iS In normal Operation, the CMDD input is a variable 
bit stream which is provided to the dead man timer 
circuit 84, and specifically to the 1A input of the mono-
stable multivibrator 110. The monostable multivibrator 
110 responds to the transitions in the CMDD input by 

20 setting the inverted 1Q output low. This low output 
resets the astable multivibrator device 112 so that OUT 
goes (and stays) low. Since NOR gates 114 and 116 will 
each have one input low, KEYB will control the power 
supply control circuit 94 via PWRON. Therefore, 

25 when KEYB is high (that is, when data reception is 
imminent), the power supply control circuit 94 will 
"power up" all of the circuitry of the downhole digital 
power amplifier 68. Conversely, when KEYB is low 
("no data" condition), only necessary electronics will 

30 be "powered up". In either event, the inverted 1Q out-
put to sync circuit 88 will remain low for reasons to be 
explained below, 

In the abnormal or "fault" condition, CMDD is lost 
(constantly low or high) and the inverted 1Q Output of 

35 multivibrator 110 is high. Thus, astable multivibrator 
device 112 is not reset and NOR gate 114 has a low 
output. This blocks KEYB from controlling PWRON, 
turning control over to the astable multivibrator device 
112 instead. As a result of the operation of astable multi-

40 vibrator 112, OUT goes low for 15-30 seconds at a time, 
and then returns to a high state for approximately 15 
minutes. The result is that the downhole digital power 
amplifier 68 periodically sends a "fault informant" mes-
sage to the surface. 

45 FIG. 7 is a detailed schematic of the sync circuit 88 of 
FIG. 4. As seen therein, sync circuit 88 comprises D-
type flip-flop 120, AND gates 122 and 124, inverter 126, 
NOR gate 128 and D-type flip-flop 129. 

In operation, when the 8-bit counter 86 experiences a 
50 zero state, flip-flop 120 is clocked so as to cause a Q 

output to be provided to the PROM 90 (FIG. 4) and to 
AND gate 122, the other input of which receives the 
inverted output of dead man timer 84. The inverted 1Q 
output 1Q of dead man timer 84 is also provided (via 

55 inverter 126) to AND gate 124, the other input of which 
receives input CMDD (corresponding to the serial data 
bit stream provided to the register 80 in FIG. 4). 

AND gates 122 and 124 are connected, with con-
verter 126 and NOR gate 128, in such a configuration 

60 that, under normal operational conditions (inverted 1Q 
low), CMDD controls the setting of flip-flop 120 (via a 
feedback loop), while, under "fault" conditions (in-
verted 1Q high), the Q output of flip-flop 120 controls 
the flip-flop 120 (via the feedback loop). More specifi-

65 cally, when inverted 1Q goes low, AND gate 122 issues 
a low output and AND gate 124 has an output of 
CMDD; therefore, NOR gate 128 has an output of 
inverted CMDD. Conversely, when inverted 1Q goes 

S 
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high, AND gate 124 has a low output and the output of 
AND gate 122 is Q, so that the output of NOR gate 128 
is inverted Q. In the first instance, inverted CMDD 
controls the setting/resetting of flip-flop 120, which is 
clocked by ZERO from 8-bit counter 86 (FIG. 5) when 5 
the counter 86 reaches a zero state. In the second in-
stance, the flip-flop 120 is configured as a divide-by-two 
circuit. 

The flip-flop 129 generates FLAG which tells the 
microprocessor 58 (FIG. 2) that a zero count in counter 10 
86 (FIG. 4) is approaching. More specifically, QD is the 
most significant bit and QA the third most significant bit 
in the counter 86. With Qj, low, the flip-flop 129 is 
cleared. When Q and QD are both high, Q goes high 

15 and FLAG is "on". When QA goes low and QD Stays 
high, nothing happens. Finally, when QA and QD are 
both low (at zero count), Q goes low and FLAG is off. 

FIG, 8 is a detailed schematic of the power supply 
control circuit 94 of FIG. 4. As seen therein, power 20 
supply control circuit 94 includes resistor 130, NPN 
transistor 132, PNP transistor 134, zener diodes 136 and 
138, P?P transistor 140, and NFN transistor 142, con-
nected as shown. 

In operation, when PWRON (generated by the dead 25 
man timer 84) goes high, indicating that all electronic 
elements of the downhole digital power amplifier 68 
(FIG, 4) are to be "powered up", transistors 132, 134, 
140 and 142 are all turned on. This causes the + 12 VS, 
�12 vs and +5 VS, respectively, to be supplied to 30 
appropriate elements of the downhole digital power 
amplifier 68. 

However, once PWRON goes low, transistors 132, 
134, 140 and 142 turn oft, and power supply to the 
various elements of the downhole digital power ampli- 35 
tier 68 ceases. 

In describing the invention, reference has been made 
to a preferred embodiment and illustrative advantages 
of the invention. Those skilled in the art, however, and 
familiar with the instant disclosure of the subject inven- 40 
tion, may recognize additions, deletions, modification, 
substitutions and/or other changes which will fall 
within the purview of the subject invention and claims. 

We claim: 
1. A downhole digital power amplifier for use in 45 

downhole telemetry applications, wherein the down-
hole digital power amplifier has the capability of select-
ing frequency, power and modulation modes, said 
downhole digital power amplifier comprising: 

50 digital input means for selecting at least one of fre-
quency and power, and for additionally selecting a 
modulation mode of the downhole digital power 
amplifier; 

generating means for generating a sinusoidal output 55 
characterized by said selected at least one of said 
frequency and power, and modulated in accor-
dance with said selected modulation mode; and 

transmitting means for transmitting said generated 
sinusoidal output from the downhole digital power 60 
amplifier through the earth to the earth’s surface. 

2. The downhole digital power amplifier for use in 
downhole telemetry applications as defined in claim 1, 
wherein: 

frequency is selected and a digital bit stream is pro- 65 
vided to said digital input means, said digital input 
means comprising a shift register having a plurality 
of bits for indicating said selected frequency. 

12 
3. The downhole digital power amplifier for use in 

downhole telemetry applications as defined in claim 1, 
wherein: 

power is selected and a digital bit stream is provided 
to said digital input means, said digital input means 
comprising a shift register having a plurality of bits 
for indicating said selected power. 

4. The downhole digital power amplifier for use in 
downhole telemetry applications as defined in claim 1, 
wherein: 

a digital bit stream is provided to said digital input 
means, said digital input means comprising a shift 
register; 

said digital input means comprising means for provid-
ing a clock signal, and a programmable frequency 
divider for receiving and frequency-dividing said 
clock signal in accordance with a frequency-
indicating portion’  of said digital bit stream so as to 
develop a frequency divider output; 

said digital input means further comprising a counter 
responsive to said frequency divider output from 
said programmable frequency divider for counting 
in accordance therewith, said counter counting to a 
zero state and issuing a corresponding zero output; 

said digital input means further comprising a sync 
circuit responsive to said zero output from said 
counter for issuing a corresponding output; and 

said operating means comprising a programmable 
read-only memory for issuing digital outputs corre-
sponding in value to successive amplitude valuesof 
a sinusoidal waveform, 

said programmable read-only memory being respon-
sive to said corresponding output of said sync cir-
cuit for changing from a positive-going portion of 
said sinusoidal waveform to a negative-going por-
tion of said sinusoidal waveform only when said 
counter has achieved said zero state. 

S. The downhole digital power amplifier for use in 
downhole telemetry applications as defined in claim 4, 
said generating means further comprising: 

a digital-to-analog converter connected to said pro-
grammable read-only memory for receiving and 
converting said digital outputs to analog form so as 
to provide a corresponding analog output; and 

an analog divider responsive to said corresponding 
analog output of said digital-to-analog converter 
and to a further portion of said digital bit stream for 
dividing said analog output to produce an analog 
divided output comprising said sinusoidal output; 

said transmitting means comprising a power amplifier 
for receiving said analog divided output and re-
sponsive thereto for issuing an amplified output for 
transmission to the earths surface. 

6. The downhole digital power amplifier for use in 
downhole telemetry applications as defined in claim 1 
and further comprising: 

detecting means for detecting a fault condition and 
responsive thereto for periodically generating a 
failure informant signal for transmission 

7. The downhole digital power amplifier for use in 
downhole telemetry applications as defined in claim 6, 
wherein: 

said detecting means comprises a dead man timer 
circuit for receiving a digital input and responsive 
thereto for detecting normal operation or a fault 
condition of said downhole digital power amplifier, 
and responsive to detection of said fault condition 
for generating a power-off signal of a first duration 
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periodically interrupted by a power-on signal of a 
relatively small second duration; and 

a power supply control circuit responsive to said 
power-on signal and said power-off signal for ap-
plying and not applying, respectively, power to 
said generating means, whereby to generate said 
failure informant signal. 

8. The downhole digital power amplifier for use in 
downhole telemetry applications as defined in claim 7, 
wherein: 

said dead man timer circuit receives a further digital 
input indicating when reception of said digital 
input is to be expected, said dead man timer circuit 
being responsive to detection of said normal opera-
tion for generating said power-off signal when 
reception of said digital input is not expected and 
for generating said power-on signal when recep-
tion of said digital input is expected. 

9., The downhole digital power amplifier for use in 
downhole telemetry applications as defined in claim 4, 
wherein said sync circuit comprises a 1)-type flip-flop 
having a data input, a clock input for receiving said zero 
output from said counter, and a Q output for issuing said 
corresponding output, said data input being connected 
to selector means for selecting the digital bit stream 
under normal, non-fault conditions of operation of the 
downhole digital power amplifier, and for selecting the 
Q output of the 1)-type flip-flop under abnormal, fault 
conditions of operation of the downhole digital power 
amplifier, whereby setting/resetting of the D-type flip-
flop is controlled by the digital bit stream and the zero 
output of the counter under normal conditions, and the 
1)-type flip-flop functions as a divide-by-two circuit in 
response to the zero output of the counter under fault 
conditions. 

10. A digital power amplifier for use in telemetry 
applications, wherein the downhole digital power am-
plifier has the capability of selecting frequency, power 
and modulation modes, said downhole digital power 
amplifier comprising: 

digital input means for selecting at least one of fre-
quency and power, and for additionally selecting a 
modulation mode of the digital power amplifier; 
and 

generating means for generating a sinusoidal output 
characterized by said selected at least one of said 
frequency and power, and modulated in accor-
dance with said selected modulation mode. 

11, The digital power amplifier for use in telemetry 
applications as defined in claim 10, wherein frequency is 
selected and a digital bit stream is provided to said 
digital input meals, said digital input means comprising 
a shift register having a plurality of bits for indicating 
said selected frequency. 

12, The digital power amplifier for use in telemetry 
applications as defined in claim 10, wherein power is 
selected and a digital bit stream is provided to said 
digital input means, said digital input means comprising 
a shift register having a plurality of bits for indicating 
said selected power. 

13. The digital power amplifier for use in telemetry 
applications as defined in claim 10, wherein: 

a digital bit stream is provided to said digital input 
means, said digital input means comprising a shift 
register; 

said digital input means comprising means for provid-
ing a clock signal, and a programmable frequency 
divider for receiving and frequency-dividing said 

14 
clock signal in accordance with a frequency-
indicating portion of said digital bit stream so as to 
develop a frequency divider output; 

said digital input means further comprising a counter 
5 responsive to said frequency divider output from 

said programmable frequency divider for counting 
in accordance therewith, said counter counting to a 
zero state and issuing a corresponding zero output; 

said digital input means further comprising a sync 
10 circuit responsive to said zero output from said 

counter for issuing a corresponding output; and 
said generating means comprising a programmable 

read-only memory for issuing digital outputs corre-
sponding in value to successive amplitude values of 

15 a sinusoidal waveform, 
said programmable read-only memory being respon-

sive to said corresponding output of said sync cir-
cuitfor changing from a positive-going portion of 

2" 
said sinusoidal waveform to a negative-going por-
tion of said sinusoidal waveform only when said 
counter has achieved said zero state. 

14. The digital power amplifier for use in telemetry 
applications as defined in claim 10, wherein said sync 

25 
circuit comprises a D-type flip-flop having a data input, 
a clock input for receiving said zero output from said 
counter, and a Q output for issuing said corresponding 
output, said data input being connected to selector 
means for selecting the digital bit stream under normal, 

30 non-fault conditions of operation of the digital power 
amplifier, and for selecting the Q output of the 1)-type 
flip-flop under abnormal, fault conditions of operation 
of the digital power amplifier, whereby setting/reset-
ting of the 1)-type flip-flop is controlled by the digital 
bit stream and the zero output of the counter under 
normal conditions, and the 1)-type flip-flop functions as 
a divide-by-two circuit in response to the zero output of 
the counter under fault conditions. 

15. The digital power amplifier for use in telemetry 
,40 applications as defined in claim 13, said generating 

means further comprising: 
a digital-to-analog converter connected to said pro-

grammable read-only memory for receiving and 
converting said digital outputs to analog form so to 

45 provide a corresponding analog output; 
an annalog divider responsive to said corresponding 

analog output of said digital-to-analog coverter and 
to a further portion of said digital bit stream for 
dividing said analog output to produce an analog 

50 divided output; and 
a power amplifier for receiving said analog divided 

output and responsive thereto for issuing an ampli-
fied output comprising said sinusoidal output. 

16. The digital power amplifier for use in telemetry 
55 applications as defined in claim 10, further comprising: 

detecting means for detecting a fault condition and 
responsive thereto for periodically generating a 
failure informant signal for transmission. 

17. The digital power amplifier for use in telemetry 
60 applications as defined in claim 16, wherein: 

said detecting means comprises a dead man timer 
circuit for receiving a digital input and responsive 
thereto for detecting normal operation or a fault 
condition of said digital power amplifier, and re-

65 sponsive to detection of said fault condition for 
generating a power-off signal of a first duration 
periodically interrupted by a power-on signal of a 
relatively small second duration; and 

L] 
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SUPERINTENDENCIA DE INDUSTRIA V COMERCIO 
DIVISION DE NUEVAS CREACIONES 

Radicación No. 04-130206 
Clasificación Internacional (IPC): GOIV 1/22 
Concepto TØcnico No. 1732 

Coma resultado del examen definitivo, realizado con fundamento en el artIculo 48 
de la Decision 486 de la ComisiOn de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

DescripciOn: Folios: 30 a 59 como se radicO inicialmente 
Folios: 140 a 163 modificado por el solicitante 

Reivindicaciones: Folios: 60 a 69 como se radicô inicialmente 
Folios: 164 a 167 modificado por el solicitante 
Folios: 198 a 201 respuesta a requerimiento 

Dibujos: Folios: 71 a 75 coma se radicO inicialmente 

Prioridad: 

Rta. Del solicitante: 

2. Objeto de la invención 

Folios: 169 a 175 modificado por el solicitante 

Folio: 1 
(5 Julio. 2002, US, N° 10/190.165). 

Folios: 190 a 201 

La presente solicitud se titula "SISTEMA DE TELEMETRIA 
ELECTROMAGNETICA DE BAJA FRECUENCIA QUE EMPLEA MODULACION 
POR DESPLAZAMIENTO DE FASE DE ALTA CARDINALIDAD". Folio NO 1. 

El objeto de la presente solicitud es un sistema de telemetrIa para transmitir datos 
electromagnØticos con modulaciOn de cambio de fase, desde una herraniienta de 
taladro en el fondo de una excavaciOn para un pozo petrolero. 

El problema planteado par la solicitud consiste en que en las operaciones de 
taladrado y producciOn de petróleo se demanda una gran cantidad de información 
relacionada con los parÆmetros y condiciones del fondo del pozo, por lo cual es 
necesario un mØtodo para incrementar la velocidad de transmisión de los datos 
que supere los problemas propios de transmitir datos usando vibraciones y no 
necesite de fluidos de taladrado densos. 

Para solucionar el problema anterior, la solicitud plantea un sistema de 
transmisión de datos electromagnØtico con modulaciOn de cambio de fase. 

El objeto de la solicitud definido anteriormente se clasificO en la GOIV 1/22. 

3. De la solicitud de Patente 

3.1. Reivindicaciones (articulo 30 D 486) 



Coma respuesta al Oficio No. 014896 del 21 de noviembre del 2008, el solicitante 
presento un nuevo capitulo reivindicatorio compuesto par 14 reivindicaciones. Tal 
capitulo no solventa las objeciones antes hechas par la oficina por cuanto: 

El solicitante presenta un sistema de telemetrIa en la reivindicaciones I pero se 
limita a enumerar los componentes de este sistema sin establecer las relaciones 
funcionales a de estructura que existe entre estos componentes. En el presente 
caso al tratarse de un sistema de telemetria la reivindicaciOn deberIa haber 
establecido el tipo de conexión, los circuitos que se conforman, el cableado, etc., 
que son precisamente las caracteristicas que permiten establecer el aporte del 
solicitante. 

Par otra parte el solicitante presenta un transmisor PSK que convierte las seæales 
indicativas de los parÆmetros del pozo en una senal de transmisión PSK. Sin 
embargo no presenta la configuraciOn los circuitos, a el esquema que permite que 
el transmisor realice esto, tan solo se centra en describir la seæal PSK, Ia cual no 
tiene carÆcter tØcnico parque esta seæal es un resultado no una caracterIstica 
tØcnica del sistema. 

Las reivindicaciones 2 a 11, se refieren ünicamente a la senal de transmisión 
PSK, 10 cual es un producto del sistema de telemetrIa NO un componente coma 
tal del sistema. Adicionalmente informaciôn tal como: los estados de fase, ciclos 
portadores, frecuencia, etc., no son caracteristicas tØcnicas del sistema, sino 
información que contiene la  seæal PSK. 

El mØtodo de exploraciOn de la reivindicación 12 corresponde a un mØtodo de 
procesamiento de seæales es decir procesamiento de datos. Este mØtodo en lugar 
de estar definido por medic de caracteristicas tØcnicas, esta definido per medic de 
instrucciones para el manejo de datos: 

� Determinar información de telemetrIa. 
� Suministrar la informaciôn a un transmisor PSK. 
� Cod ificar la informaciôn de telemetrIa. 
� Modular en fases ía seæal de transmisiÆn digital. 
� Transmitir la seæal PSK. 

� De los pasos anteriores se puede deducir que el procedimiento presentado es un 
mØtodo de manejo de información, Ia cual no tiene carÆcter tØcnico. 

Las reivindicaciones 13 y 14 se refieren a caracteristicas no tØcnicas del mØtodo 
reclamado, par cuanto la seæal de transmisión y la informaciôn que esta 
transporta no son elementos validos para definir un mØtodo patentable. 

En conclusion, el pliego reivindicatorio calificado no cumple con Jo establecido en 
el artIculo 30 de la DecisiOn. 

4. Noes una invención (articulo 15 D 486) 

Las modificaciones realizadas al capitulo reivindicatorio no solventan las 
objeciones que tiene la oficina con respecto a este punta. 

En primer lugar, las reivindicaciones 2 a 11 se refieren a la infarmaciOn que 
transporta o que contiene una seæal digital P8K. Elementos tales como los 
estados de fase, los ciclos portadores, el periodo de la seæal, se refieren a la 
información que la senal transporta. AsI las cosas la cuando se caracteriza un 
sistema tal como un sistema de telemetrIa par media de la información contenida 
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en la seæal de transmisiôn, lo que se esta reclamando es presentación de 
info rmación. 

La definición de la invención par media de la informaciOn o los datos contenidos 
en una seæal, es una forma de presentación de información, lo cual esta incurso 
dentro de las restricciones a la patentabilidad establecidas en el Art. 15 f) D 486. 
Coma se dijo anteriormente esta definición no es valida ya que el sistema de 
telemetrIa debe definirse por media de los componentes del sistema, la coriexión 
de estas camponentes, la relaciôn estructural, la relación electromagnØtica, etc., 
pero no par caracterIsticas de carÆcter NO tØcnico tales como datos, información, 
usos, etc. 

Par su parte, los mØtodos de las reivindicaciones 12 a 14 caracterizados por el 
manejo de información, se pueden ver como secuencias IOgicas de operacion, 
que al ser implementadas (cargadas, instaladas) en un sistema de telemetrIa, no 
son otra cosa que un conjunto de instrucciones, capaces de hacer que el sistema 
ejecute determinada tarea u obtenga determinado resultado, que es justamente Ia 
que se entiende par soporte lógico coma tal. Esto hace evidente que la invención 
se encuentra dentro de las excepciones a la patentabilidad senaladas en el inciso 
e) del Art. 15. 

5. Determinación del Estado de  la TØcnica 

Considerando que la solicitud reclama prioridad a la fecha de 5 julio de 2002, se 
buscaron documentos del estado de la tØcnica relacionados, con fecha de 
publicacion anterior a esta. Se realizo bUsqueda de documentos relevantes deritro 
del estado de Ia tØcnica, entendiendo coma estado de Ia tØcnica la definiciOn 
provista en el Art. 16 D 486, y las excepciones fijadas en el Art. 17 de la misma. 

Se encontró coma anterioridades los documentos  relacionados a continuación 
que afectan la patentabilidad del objeto de la presente solicitud 

N° Documento* Titulo Fecha de publicación 
DOWNHOLE DIGITAL POWER 

DI US4468665 AMPLIFIER FOR A 
1984-08-28 MEASUREMENT.WHILE-DRILLING 

TELEMETRY SYSTEM  

5.1. lnforrnacion derivada de las antecedentes. 

La anterioridad Dl se relaciona con amplificador digital de potencia el cual a 
travØs de medios digitales proporciona una salida sinusoidal, variable en 
frecuencia y madulada par desplazamiento de fase (PSK), para la transmisiOn de 
datos en sistemas de medida mientras se taladra (MWD). 

6. AnÆlisis de patentabilidad (articulo 14 D486) 

En cumplimiento del Art. 14 D486 se pracedió a evaluar los requisitos de 
novedad, nivel inventivo y aplicabilidad industrial, con el fin de establecer la 
patentabilidad de la invención reivindicada de la solicitud en estudia. 

U. Novedad (artIculo 16 D486) 



El requisito de novedad se evaluÆ por comparación entre Ia solicitado y los 
documentos encontrados en el estado de la tØcnica y que se relacionan con el 
objeto reivindicado 

La reivindicación 1 de la solicitud en estudia presenta un sistema de telemetrIa en 
el fondo de un pozo que tiene las siguientes caracteristicas tØcnicas: 

- Un sensor que detecta parÆmetros y condiciones en el fondo de un pozo 
- Un módulo electrónico que convierte los parÆmetros en senales digitales 
- Un transmisor de modulación por desplazamiento de fase (PSK), que convierte 

las seæales digitales en una seæal de transmisiOn PSK. 
- Una anteria que recibe la senal de transmisiôn PSK. 

El dispositivo relacionado en la anterioridad DI comprende: 

- Un sensor 60 y un arregla de sensores 62 que toman los datos de las 
formaciones del pozo (Fig. 2) 

- Un convertidor anÆlogoldigital 54 que convierte los parÆmetros tomados por 
los sensores en senales digitales. 

- Una herramienta de telemetrIa 44 (Fig. I) operable para detectar y transmitir 
datos a la superficie a travØs del transmisor 42 (cal. 5 lInea 39 a cal. 6 lmnea 5), 

- Un transmisor de datos toroide 42 (Fig. 1, col. 5 lInea 35) 

Como se ye esta anterioridad comprende tados los elementos caracterIsticas del 
objeto reclamado en la reivindicacióri I. 

Como se observa, al hacer la comparación elemento por elemento entre Ia 
solicitado y el estado de la tØcnica, se encuentra que las caracterIsticas 
esenciales reclamadas en la reivindicación I son idØnticas a Ia comprendido en el 
documenta Dl (folios 203 a 208), razón por la cual la reivindicación I no cumple 
con el requisito de novedad. 

7. Respuesta a los argumentos del solicitante: 

7.1. De la solicitud de patente 

El solicitante presenta un nuevo capItulo reivindicatorio compuesto por 14 
reivindicaciones, sin embargo solo se aæadieron elementos a las reivindicaciones 
I y 12, sin solventar los problemas de claridad y definiciOn expuestos par la 
oficina. Par tal motivo el nuevo capItulo reivindicatario no cumple con Ia 
establecido en el articulo 30 de la Decision. 

Ahora bien, la reivindicación I niodificada relaciona un sensor y un mOdulo 
electrOnico. Estas elementos son comunes en tados los sistemas de medida 
electrOnicas. Tal coma se menciono en el Oficia No. 14896, el objeto relacionada 
en Dl es un sistema para la transmisiOn de datos en sistemas de medida 
mientras se taladra. Obviamente este sistema implica sensores y dispositivos 
electrOnicos (tal coma se demostrO arriba en el punto 6) de manera que la 
introducción de tales elementos en las reivindicaciones modificadas no aporta 
ninguna caracterIstica esencial que sustente la novedad del sistema reclamado. 

El solicitante argumenta que no es clara lo que se quiere decir con que "no tiene 
carÆcter tØcnico" y que este no es un requisito que se deba exigir par cuanta va 
mÆs allÆ de lo que establece la ley. 

El artIculo 30 de la DecisiOn establece que "Las reivindicaciones definirÆn la 



mater/a que se desea proteger mediante la patente. Deben ser claras y concisas y 
estar enteramente sustentadas por la descripciOn. ..". Los productos 0 

procedimientos se definen por medio de caracteristicas tØcnicas, tal como se 
aclara en el Manual And mo de Patentes: 

"Las reivindicaciones deben contener todas las caracterIsticas tØcnicas esenciales 
de ía invenciOn las cuales definen ía invención y hacen o pudieran hacerla 
distintiva del estado de la tOcnica. Estas caracteristicas esenciales definen ía 
soluciOn a/ problema tOcnico que intenta resolver ía invenciOn". (Manual Andino 
sección 4. Las reivindicaciones). 

Como se puede ver, la definiciôn de una invención debe estar dada por 
caracteristicas con estricto carÆcter tØcnico, es decir caracteristicas que permitan 
definir estructural y funcionalmente el objeto reclamado. La oficina a reiterado en 
varias ocasiones que para el presente caso las caracteristicas tØcnicas validas 
para definir el sistema de telemetrIa son las relaciones estructurales que existen 
entre los componentes del sistema, es decir las conexiones, los circuitos, las 
relaciones electromagneticas, el cableado, etc. Ninguna de estas caracteristicas 
aparece en el pliego de manera que la solicitud no cumple COfl 10 establecido en el 
articulo 30 de la Decisión. 

For otro lado el solicitante argumenta que "no hay nada mÆs tØcnico que una 
seæal electromagnØtica dado que es un elemento fIsico que es medible y que 
produce unos efectos tangibles y reales". 

Al respecto cabe aclarar que una seæal que contiene material descriptivo funcional 
no es ni un proceso ni un producto, por el contrario, la seæal es una forma de 
energIa, que no tiene estructura fisica ni materia tangible. Par otra parte, no se 
admite que la reivindicación defina la invención por el resultado a alcanzar. For tal 
motivo un sistema para generar senales tal coma un sistema de telemetrIa no 
puede caracterizarse par la seæal ya que esta es precisamente el resultado que se 
alcanza con el uso de este sistema. 

Al respecto el solicitante manifiesta que una seæal es ’un producto de la tØcnica o 
ingenio humano, es una aplicaciOn de la tecnologIa para provocar alguna 
transformación a propósito en el mundo real". Esto concuerda con lo establecido 
par la oficina ya que un producto de la tØcnica a aplicación de la tecnologIa es el 
resultado del usa de elementos tØcnicos no un elemento tØcnico coma tal. 

Dado Ia anterior, se concluye que una seæal no es una caracteristica tØcnica por 
Ia cual no puede hacer parte de los elementos esenciales de una reivindicación. 
Igualmente la oficina aclara al solicitante que una seæal coma tal no puede ser 
patentable. Cabe aclarar que una seæal electromagnetica no es comparable con 
un polimorfo, ya que este Ultimo se refiere a un producto qulmico tangible, 
mientras que una seæal es un resultado intangible. 

For otra parte la oficina no concuerda con el solicitante primero porque las 
objeciones de la oficina estÆn dirigidas a que una senal no puede considerarse 
como caracteristicas esencial de la invenciÆn y segundo porque el solicitante 
manifiesta que la invención esta dirigida a "un sistema que se encuentra 
debidamente definido", ya que coma se ha demostrado anteriormente, el sistema 
reclamado no se ha definido correctamente. 

Con respecto al mØtodo para explorar mientras se taladra el solicitante manifiesta 
que no es un procedimiento de manejo de información en vista de que Ia que se 



maneja es una serial y una serial es portadora de información no informaciôn 
coma tat. 

Al respecto la oficina reitera que et procedimiento que se pretende proteger Se 
refiere precisamente at manejo de la informaciOn que transporta la serial, de modo 
que si se trata de un procedimiento de manejo de informaciôn o datos. 

Manifiesta el solicitante que "Parece existir una confusiOn entre Ia que es una 
serial electromagriØtica y Ia que es informaciÆn". 

Como se dijo anteriormente la oficina ha objetado el mØtodo para explorar porque 
se refiere at manejo de la informaciÆn contenida en la serial electromagnØtica. 
Nuevamente se reitera que las objeciones de la oficina estÆn dirigidas a la 
utitizaciôn en las reivindicaciones de elementos que no tienen carÆcter tØcnico, es 
decir la oficina no ha objetado que se pretenda proteger una serial, ha objetado 
que se esta caracterizando la materia por medio de una serial la cual no tiene 
carÆcter tØcnico. 

El solicitante argumenta que para hacer algo rutinario ese algo debe existir, por to 
cual las reivindicaciones tat y como se corrigieron describen caracterIsticas del 
transmisor PSK que convierte una serial PSK con una frecuencia portadora menor 
que 1 Hz y mÆs de cuatro estados de fase lo cual segün el  solicitante no existia 
par to cual segün et  solicitante las objeciones de la oficina no aplican. 

Para responde to anterior primero se debe tener en cuenta que a diferencia de lo 
expresado por el solicitante, la oficina considera que la reivindicaciOn 1 corregida 
tan solo presenta una enumeraciôn de etementos to cual no es una descripciOn 
del transmisor PSK, de manera que tat como se demostrO en los pÆrrafos 
anteriores, et sistema de tetemetria reclamado no es nuevo por lo cual el mØtodo 
de operacion de tal sistema efectivamente se refiere a un procedimiento usual y 
rutinarlo de un sistema conocido. Por otra parte cabe aclarar que los mØtodos de 
operaciOn (uso) no son patentables en nirigCin caso ya que to que se patenta es el 
prod ucto no la forma de usarto. 

Ahora bien el solicitante insiste en que una serial electromagnØtica es patentable, 
y soticita que se de P01 superada esta objeciôn. 

49 En los pÆrrafos anteriores la oficina presento las razones por las cuales una serial 
electromagnetica no tiene carÆcter tØcnico. Por otra parte, la oficina considera que 
la discusiOn no se refiere a si una serial es o no patentable, sino a que una 
invención no puede definirse por medlo de senates. Al respecto se reitera: una 
serial es una forma de energIa por to cual no es un elemento estructural de un 
sistema, sino un resultado del uso del sistema to que hace que una serial no 
tenga carÆcter tØcnico. 

Finatmente el solicitante manifiesta que el mØtodo reclamado si resuelve un 
problema tØcnico por cuanto "Ia serial PSK utilizada en el sistema de telemetria 
particular incrementa la velocidad del sistema de telemetrIa mientras que se 
reduce Ia atenuaciOn y la distorsión." 

De lo anterior se puede extraer que quien en teorla resuelve el problema en el 
transporte de información y vetocidad de transmisión, es el transmisor PSK que es 
el que produce la serial de transmisión. El mØtodo reclamado se trata 
simplemente de las indicaciones de operación del transmisor y de la forma como 
se realiza el procesamiento de la informaciOn to cual como se dijo anteriormente 
no puede protegerse mediante patente. 



En conclusion la oficina ratifica las objeciones presentadas en cuanto a la claridad 
y definiciôn de la materia a proteger dado que la solicitud de la referenda no 
cumple con lo establecido en el artIculo 30 de la DecisiOn 486. 

7.2An6Iisis de patentabilidad 

El soUcitante considera que la anterioridad Dl US4468665 no afecta la novedad 
de la presente solicitud por cuanto la anterioridad se refiere a una modulaciOn de 
2 fases y no a una de 4 fases tat como reclama el solicftante. AdemÆs argumenta 
que "la anterioridad no enseæa ni sugiere un sistema de telemetrIa que genere 
una seæal PSK con una frecuencia portadora baja y mÆs de 4 fases". 

El estudio de patentabilidad realizado a la solicitud, se realizo teniendo en cuenta 
Unicamente los elementos de carÆcter tØcnico presentados en las 
reivindicaciones. Las reivindicaciones 2 a 11 especifican Ia información contenida 
en una seæal electromagnetica, por tat motivo el contenido de estas 
reivindicaciones no aclara ni especifica ninguna caracterIstica esencial del 
sistema que permita inferir una modulaciOn de 4 fases. Ahora bien la 
reivindicaciOri 1 tan solo rnenciona algunos de los componentes del sistema de 

. telemetria, peroºæningün momento especifica la configuraciOn de estos 
comonentes de manera que se pueda llegar al resultado reclamado 

AsI las cosas, la novedad de la solicitud fue afectada al realizar la comparación de 
elemento por elemento con (a anterioridad Dl, donde se encontró que esta 
anterioridad comprende todos los elementos que reclama la reivindicaciôn I de 
manera que la materia reclamada no es nueva. 

El solicitante tamblØn reclama que la reivindicación 12 comprende la etapa de 
modular en fases la senal de transmisión digital sobre una seæal portadora. 

La oficina aclara que en el estudio de novedad no procede para la reivindicaciOn 
12 dado que esta reivindicaciôn se refiere a un mØtodo para el procesamiento de 
datos Ic cual no se considera invenciOn. 

En conclusiOn la oficina reitera que las reivindicaciones calificadas no son nuevas 
per lo cual no curnplen con lo establecido en el artIculo 16 de la DecisiOn. 

Dados los motivos anteriores la oficina considera que el objeto de la solicitud no 
cumple con las disposiciones de la Decision 486, por lo cual la materia reclamada 
no puede considerarse patentable. 

En consecuencia y por todo Ic expuesto anteriormente, se recomienda Negar las 
reivindicaciones: I a 14 (folios:198 a 201 ). 

Bogota, D.C., 
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