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Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi firma, 
domiciliada en Bogoti, en la Carrera 11 No. 86-53, piso 6, obrando como apoderada 
de la sociedad Ethicon, Inc., con domiciho en Somerville, New Jersey, Estados 
Unidos de Am6fica, sohcitante de la patente de la referencia, pido a usted que se 
proceda a examinar si la invenci6n, cuya patente se tramita en el expediente de la 
referencia, es patentable. 

Adjunto al presente memorial los recibos Nos. 08 - 1,955 // 08 - 1,964 y 08 - 
1,973 de 8 de enero de 2008, por la suma de $420.000.00, con lo cual queda cubierta 
la tasa oficial correspondiente a dicho estudio. 

Sefior Superintendente, 
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C.C.39.779.452 de Usaqu6n 
T.P. 68.228 
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El problema planteado en esta solicitud es satisfacer la necesidad de suministrar 
un conector que evita el cierre cuando se incrementa la presi6n sobre un nivel 
predeterminado. 

Para solucionar este problerna t6cnico la solicitud en estudio proporciona un 
conector el6stico que tiene medios de retenci6n sobre el extrerno de un conducto 
que se inserta dentro del conector y estA diseflado para que, cuando se exceda 
una presi6n determinada, permita el flujo por el exterior de dicho extrerno, 
evitando as! que se bloquee el flujo. 

Clasificaci6n Internacional de Patentes (IPC): A61 B 1/12, 1/00, F1 6L 33/16 

3. De la solicitud de Patente 

Descripci6n (articulo 28 D. 486) 

Antes de entrar en detalles especfficos, se le dan al solicitante ciertas indicaciones 
generales, algunas de las cuales son aplicables a este caso y todas deber6n ser 
tenidas en cuenta en las eventuales modificaciones: 

El titulo o nombre de la invenci6n debe concordar con lo que se reclama en el 
capitulo reivindicatorio. Esto es, si en las reivindicaciones se reclama un producto, 
tal producto debe ser mencionado en el tItulo, y si en las reivindicaciones se 
reclama un procedimiento o un sistema o un m6todo, tambi6n debe ser 
mencionado allf. Normalmente, el tftulo debe contener mkimo diez palabras 
aunque eventualmente pueden ser m6s. 

En Colombia, la mcixima autoridad en cuestiones del lenguaje es [a Academia 
Colombiana de la Lengua. En caso de duda sobre el significado de las palabras, se 
debe acoger la definici6n que trae el Diccionario de la Real Academia Espahola 
(DRAE). 

En Colombia, es de uso obligatorio el Sistema Internacional de unidades. Esto 
implica, tambi6n, que la coma decimal es de uso obligatorio. Cuando aparezca 
algOn valor con unidades diferentes a las exigidas, deber6 incluirse su 
correspondiente conversi6n al Sistema Internacional. 

La parte t6cnica de la solicitud se divide en tres secciones, debidamente 
separadas, preferiblemente en este orden: Capitulo descriptivo, capitulo 
reivindicatorio y dibujos o figuras. Ninguna de estas secciones podr6 Ilevar 
membretes (encabezamientos o pies de p6gina) ajenos ai contenido t6cnico de la 
solicitud. 

Por lo menos el capftulo descriptivo debe estar debidamente paginado y estar 
escrito a doble espacio, con el fin de facilitar la referencia a los apartados del texto. 
La terminologia empleada en la descripci6n y en las reivindicaciones debe ser igual 
para designar las diferentes partes, piezas, elementos, detalles o aspectos de lo 
que se mencione en ellas; los cuales, a su vez, deben estar designados con 
n6meros o signos de referencia. 
Dentro del texto de la descripci6n y las reivindicaciones se aconseja encerrar entre 
par6ntesis el n6mero o signo de referencia cada vez que se mencione el detalle 
correspond iente, con el fin de distinguirlo de otros tipos de nomeros o signos que 
eventualmente aparezcan alff. 

Las reivindicaciones deben estar numeradas individual y consecutivamente (1, 2, 
... 5, 6, etc.) El capitulo reivindicatorio no debe tener subtitulos. 
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Normalmente se pueden encontrar dos categorfas de reivindicaciones: una, la de 
producto y [a otra, de procedirniento. 
En [as reivindicaciones se deben definir los alcances de la protecci6n que desea el 
solicitante. En consecuencia, las reivindicaciones forman un cuerpo aparte de la 
descripci6n y corno tal debe -ser redactado: la primera vez que se mencione un 
nornbre dentro de las reivindicaciones deberia estar acompahado de un artfculo 
indeterminado; y, la inclusi6n -entre par6ntesis- de un nornero de referencia no 
sustituye la definici6n del elernento o aspecto al que se refiere, simplemente sirve 
de informaci6n complementaria. Se debe entender que la descripci6n sirve para 
interpretar las reivindicaciones y, en consecuencia, si en una reivindicaci6n se 
reclama un aparato, por ejernplo, no se deberfan mencionar aspectos del 
funcionamiento del aparato dentro de [a reivindicaci6n, limitcindose a definir 
Onicamente los elernentos que constituyen el aparato. I 

Cada una de las figuras debe estar debidarnente identificada, preferiblernente con 
un n6mero consecutivo: Figura 1, figura 2, ... 
Las figuras deben ser realizadas siguiendo las reglas del dibujo t6cnico. 
Se prefiere que dentro de las figuras no se incluya ning6n texto. Cada uno de los 
detalles ilustrados en las figuras deber6 estar sefialado con un nOrnero o signo de 
referencia, el cual serci el mismo en todas las figuras en donde se encuentre el 
detalle en cuesti6n. 

La patente de modelo de utilidad no puede incluir los procedirnientos, por 
definici6n. Si alguna de las reivindicaciones de una solicitud de patente de modelo 
de utilidad reclarna un procedirniento, debe ser suprimida. 

Durante, el an6lisis del texto de la descripci6n y de, las ilustraciones anexadas, se 
observaron los siguientes clefectos: 

1) En el titulo o nombre de la invenci6n no se menciona el m6todo que se 
reclama en las reivinclicaciones 10 a 18. 
2) El solicitante debe aclarar el t6rmino reprocesador(es) que aparece, por 
primera vez en el titulo, pues no se entiende, el alcance de este calificativo. 
3) En la p6gina 1, folio 7, aparece por primera vez el termino 10menes cuyo 
significado (plural de, una unidad de medida: lumen) segOn el Diccionario de, la 
Real Academia EspaFiola (DRAE), no concuerda, con el contexto. 
4) En la pAgina 2, folio 8, aparece la expresi6n requiere que estas superficies 
sean manualmente fimpiadas y talladas con fluido de esterilizaci6n en la cual el 
t6rmino talladas no concuerda con el contexto. 
5) En la misma p6gina 2 aparecen varias expresiones num6ricas en las cuales 
se hace mal uso de, la coma (por ejemplo: 6,041,794). 
6) En la misma p6gina 2 aparece la expresi6n para acoplarse con un puerto 
conectado al lumen en e/ lumen en donde, adem6s de objetar el Wmino lumen 
se objeta el senticlo cle la expresi6n, porque no es claro. 
7) En la p6gina 4, folio 10, aparece por primera vez una expresi6n num6rica 
(0 

. 
84 kg /CM2 ) en la cual se omite emplear la coma decimal -que es cle, uso, 

obligatorio en Colombia-. 
8) En la figura 2, folio 51, aparecen ilustradas dos figuras separadas, sin 
relaci6n gr;Afica entre s! y sin denominaci6n individual. 
9) En la pdgina 8, folio 14, aparece la expresi6n La figura muestra un 
aparato... en donde se debe aclarar a qu6 figura -de las once con 
denominaci6n propia- se refiere. 
10) En la misma p6gina 8 aparece por primera vez una expresi6n en cloncle se 
incluye una sigla (HEPA) sin que estL& acompahada cle, su correspondiente 
significado. 
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125 11) En las p6ginas 8 y 9, folios 14 y 15, aparece la expresi6n Un despliegue visual 22 cuyo significado no corresponde al contexto. 12) En la Pdgina 10, folio 16, aparece por primera vez la expresi6n tanque de ruPtura 56 que requiere una explicaci6n. 
13) En la pdgina 13, folio 19, aparece por primera vez la expresi6n presuriza, derivada del verbo Presurizar,. el cual, segOn el DRAE, significa (Del ingl. to pressurize). 

1 - tr. Mantener la presi6n atmosf6rica nonnal en un recinto, independientemente de la presi6n exterior, Como en la cabina de pasajeros de un avi6n. 
Significado que no concuerda con el contexto. El solicitante deber;§ sustituir este t6rmino -Y sus derivados: presurizacift sobrepresurizaci6n que aparecen en diversos sitios de la solicitud- por una expresi6n que se ajuste a lo que desea divulgar. 
14) En la p6gina 14, folio 20, aparece la expresi6n La velocidad de flujo de la bomba (32) y su porcentaje en tiempo proveen una indicaci6n... que carece de 
significado. 
15) En la p6gina 16, folio 22, aparece la expresi6n el conector del conductor de 
/UZ cuyo significado es ajeno al contexto. 
16) En la p6gina 19, folio 25, aparece la expresi6n una superficie externa (318) 
en la cual se menciona un n6mero de referencia que no se encuentra en 
ninguna figura. Un defecto sirriflar ocurre con el n6mero de referencia (322) de 
la expresi6n conector (322) que aparece en la misma p6gina. Incidentalmente, 
se sugiere que los nOmeros de referencia aparezcan encerrados entre 
par6ntesis para evitar confundirlos con otro tipo de n6meros que eventualmente 
aparecen en la solicitud. 
17) En la pgigina 20, folio 26, aparece por primera vez la expresi6n una 
lengOeta de manguera (340) cuyo significado no corresponde a lo ilustrado 
como tampoco corresponde al contexto. 
18) En la pAgina 22, folio 28, ie menciona tres veces un sello 308. Pero en la 

ptigina 18, folio 24 se habia definido 308 como los pasadores 308. Se debe 

hacer la aclaraci6n respectiva. 

19) En la figura 11, folio 57, se muestra una flecha, en la parte superior, que no 

tiene su correspondiente n6mero de referencia. 

20) En la pAgina 25, folio 31, aparece por primera vez la sigla ID, cuyo 

significado no se encuentra adyacente. 

21) En la misma p6gina 25 aparece la expresi6n y1b. Al 
respecto, el Diccionario 

panhisp6nico, de dudas de la Real Academia Espanola y de la 
Asociaci6n de 

Academias de la Lengua Espanola, primera edici6n, 
octubre de 2005, p6gina 

681, dice: 
y1b: Hoy es frecuente el empleo conjunto de las conjunciones 

copulativa y 

disyuntiva separadas por una barra oblicua, calco del ingl6s oandlor)), con 

la intenci6n de hacer explicita /a posibilidad de elegir entre la suma o a 

alternativa de dos opciones: ((Se necesitan traductores de ingl6s YIO 

franc6s)) - Se olvida que la , conjunci6n lo I puede expresar en espahol 

ambos valores conjuntamente, rticularmente aplicable 
El examinador ha subrayado la Oltima frase porque es 

pa 

a este caso. . 
os valores de presi6n en unidades 

22) En la p6igina 26, folio 32, 
aparecen van 

diferentes a las del Sistema Internacional.
 

23) En la p;kgina 35, folio 41, 
aparece la expresi6n 0.2 ji en la cual, por una 

parte, se omiti6 usar la coma 
declimal; y, por otra parte 

, 
faltan las unidades, 

s6lo estA el prefijo: p (micro). , 
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La descripci6n no cumple *con los requisitos de claridad y divulgaci6n 

completa, lo que dificulta o impide su comprensi6n y ejecuci6n de acuerdo al Art. 
28 de la Decisi6n 486 

Reivindicaciones (articuld 30 D 486) 
Durante el andlisis del texto de las reivindicaciones se observaron los siguientes 
defectos: 

1) En la reivindicaci6n 1, folio 45, aparece por primera vez en el capitulo 
reivindicatorio el tdrmino lumbn que fue objetado arriba, con relaci6n a la 
descripci6n. 
2) En las reivindicaciones 8, 9 y 16, folios 47 y 49, aparecen valores 
num6ricos en los cuales se omite emplear la coma decimal -de uso obligatorio 
en Colombia-. 
3) En la reivindicaci6n 12, folio 48, se reclama e/ m6todo de conformidad con 
/a reivindicaci6n 11, caracterizadd ademcis porque la porci6n de sellado se 
desvia hacia la primera posici6 

’ 
n pero, en la reivindicaci6n 11 no se menciona /a 

porci6n de sellado cosa que si se hace en la reivindicaci6n 10, por lo que [a 
reivindicaci6n 12 deberia depender de la 10, no de la 11. 
4) En la reivindicaci6n 18, folio 49, se reclama un m6todo... caracterizado 
ademcis porque e/ primer flujo comprende un fluido... pero, como lo que se 
define aqui es un producto, no una etapa de un m6todo, no se puede 
caracterizar el m6todo por este producto; se suglere sustituir la expresion 
objetada por m6todo... donde e/ primer flujo comprende un fluido... (se subraya 
el t6rmino que reemplaza a la parte objetada). 

9Debe entenderse que las reivindicaciones dependientes de las reivindicaciones 
objetadas son, asimismo, objetadas, por razones ancilogas. 

*Las reivindicaciones no cumplen con los requisitos de definici6n y claridad, de 
acuerdo al Art. 30 de la Decisi6n 486. 

Se deben presentar, entonces, nuevos capitulos descriptivo y reivindicatorio, 
ambos completos, junto con un nuevo juego de dibujos, donde se hayan corregido 
todas las objeciones que se han hecho arriba. Esto con el fin de evitar -cuando 
solo se presentan algunas p6ginas sueltas corregidas- que el lector tenga que 
desplazarse desde un sitio a otro de la solicitud y luego regresar a donde estaba 
antes sin perder la ilaci6n de la lectura, porque esto produce confusi6n y afecta 
negativamente la claridad de dichos capitulos. 

Se le advierte al interesado que las modificaciones sugeridas arriba podrian 
resultar inconducentes si se mantienen las objeciones a la patentabilidad que se 
insin6an adelante. 

4. Determinaci6n del Estado de la T6cnica 

e La fecha que se ha tenido en cuenta para determinar el Estado de la T&cnica 
es la 

Fecha de presentaci6n de la solicitud prioritaria 2005-05-31 

e Se realiz6 la b6squeda en el estado de la t6cnica de documentos relacionados 
con la solicitud teniendo en cuenta la fecha indicada; y durante la bosqueda de 
anterioridades se encontraron los siguientes documentos, que forman parte de la 
familia de patentes de la presente solicitud: Publicaci6n US 2006/0269442 Al 
del 2006-11-30; publicaci6n EP 1 728 466 A3 del 2006-12-27 y patente 
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EP 1 728 466 131 del 2009-01-14. Se anexa la copia de las primeras pelginas de 
estos documentos junto con la copia de un Gapftulo reivindicatorio presentado 
como modificaci6n el 2008-05-28 ante la USPTO (para que tenga sentido la 
siguiente copia); la copia de una negaci6n previa, fechada 2008-09-26 de la 
USPTO; la copia del Informe de 136squeda Europeo; y, la copia del capitulo 
reivindicatorio admitido por la Oficina Europea, en su versi6n en ingl6s. Tambi6n 
se encontraron los siguientes documentos que forman parte del estado de la 
t6cnica m6s cercano al obieto de la solicitud: 

n.0 Documento Titullo Fecha de 
publicacl6n 

Patente EP 0 071 058 B1, cuyo ((Washing device of endoscope 
D1 inventor es tatuya Yamaguchi, quien fluid pipes))(Un dispositivo 1987-11-11 le cedi6 sus derechos a la Olympus lavador para las tuberfas de un 

Optical Co., Ltd. endoscopio) 
((Device and method for 

Patente US 5 840 251, cuyo inventor cleaning, disinfecting and drying 
D2 es Yasuo lwaki, quien le cedi6 sus an endoscope))(Un dispositivo y 1998-11-24 derechos a la Nitto Medical un m6todo para limpiar, 

Corporation desinfectar y secar un 
endoscopio) 

Patente US 6 354 312 131, cuyos 
inventores son Szu-Min Lin Paul T ((Connector %vithout 

D3 Jacobs, Paul Leonard, R?drigo 
Berho, Douglas W. Fett y Ketih occlusion))(Un conector sin 2002-03-12 

Schubert, quienes le cedieron sus oclusi6n) 
derechos a [a Ethicon, Inc. 

Se anexa la copia de las pAginas pertinentes de estos documentos 

NOTAS: No se realizaron las evaluaciones de los derricis requisitos de 
patentabilidad, porque se hicieron a1gunas objeciones respecto, a la definici6n y la 
claridad de las reivindicaciones; esto es, no se pudo practicar un andlisis 
comparativo, por ausencia de materia. 

A pesar de lo anterior, con base en las ensefianzas de los documentos 
encontrados hasta ahora, y con fundamento en la negaci6n previa de la USPTO y 
el Informe de 136squeda Europeo, mencionados arriba, se prev6n objeciones 
respecto, al nivel inventivo del objeto de la solicitud. 

Teniendo en cuenta lo anterior, se le sugiere al solicitante que, si considera que el 
objeto de la solicitud re6ne los requisitos para ello -en especial los determinados 
por el articulo 81 de la Decisidin 486-, cambie la modalidad de su solicitud a 
patente de modelo de utilidad. De aceptar esta sugerencia, deberd expresarlo asf 
y deberAi realizar los ajustes que considere necesarios en el capitulo 
reivindicatorio para que no se encuentre ninguna objeci6n previsible -en el 
momento en que la Oficina examine su solicitud para verificar el cumplimiento de 
los requisitos, bajo esta nueva modalidad-. 

Esta sugerencia se hace en concordancia con lo dispuesto en el articulo 35 de la 
mencionada Decisi6n. 

6. Anfilisis preliminar de los documentos DI a D3: 

Los nOmeros de referencia que se citan adelante son los propios de cada 
documento bajo andlisis. 
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En D1 se ensefla, entre otras cosas, un conector (71) que comunica una cavidad 
de un dispositivo (1) con un fluido surninistrado por un reprocesador de 
endoscopios (74), en donde el dispositivo inlcuye un puerto (60) que tiene una 
abertura configurada para permitir el flujo dentro de la cavidad y donde el puerto 
incluye una superficie exterior. El conector (71) comprende: una canalizaci6n de 
flujo configurada para estar en comunicaci6n fluida con el puerto; un miembro 
resiliente (eldstico) que incluye una superficie de sello m6vil que estd configurada, 
a su vez, para estar engarzada con la superficie exterior del puerto cuando el 
reprocesador de endoscopios surninistre un flujo de fluido hacia el conector bajo 
una primera presi6n de flujo tal que el flujo de fluido se pueda dirigir dentro de la 
abertura y donde la superficie de sello est6 configurada para desengarzarse de la 
superficie exterior del puerto cuando el reprocesador de endoscopios suministre el 
flujo de fluido a una segunda presi6n de flujo, de tal manera que el flujo de fluido 
pueda ser dirigido sobre la superficie exterior (ver figura 5 de DII). 
Se subraya que D1 revela que el conector (71) estd fabricado con un material 
plegable, de donde se deduce que el conector es capaz de engarzarse en la 
superficie exterior del puerto a una primera presi6n de flujo de fluido y de 
desengarzarse a una segunda presi6n de flujo de fluido, mayor que la primera. 
Esta deducci6n no implica ninguna actividad inventiva, porque se trata de un 
conocimiento adquirido por la experiencia y que es de dominio de cualquier 
persona del nivel medio en la t6cnica. 
D1 tambi6n ensefia que el conector (71) tiene una porci6n curvada inferior, que 
forma parte de la superficie de sello del conector (71). Esta porci6n tambidn forma 
un reborde anular que termina en’un extremo distal libre. 

En D2 se ensefia, entre otras cosas, un dispositivo para limpiar, desinfectar y 
secar un endoscopio, en el cual el cuerpo tubular, la tuberia de entrada, la tuberla 
que se desprende lateralmente de la tuberia de entrada y el recipiente de fluido 
ubicado dentro de dicho cuerpo tubular estdn hechos con una cualquiera de las 
siguientes sustancias: polietileno, resina de polivinilo, polipropileno, policarbonato, 
poli6ster, poliestireno, silicona, cloruro de polivinilideno y acetato de polivinilo 
(reivindicaci6n 8 de D2). 

En D3 se ensefia, entre otras cosas, un conector (119) configurado para conectar 
por medio de fluidos una cavidad de un endoscopio (120) con un flujo de fluido 
surninistrado por un reprocesador de endoscopios, en donde el dispositivo incluye 
un puerto (134) que tiene una abertura que est6 configurada para permitir el flujo 
dentro de la cavidad y donde el puerto incluye una superficie exterior (144) y una 
superficie interior. El conector (1,19) comprende un pasaje de flujo configurado 
para estar en comunicaci6n fluida con el puerto, medios de sello (149) para sellar 
por medio de engarce con el puerto sobre la superficie de sello (140); y, unos 
medios (222) para: dirigir el flujo sobre por lo menos una porci6n de la superficie 
interior del puerto, para limpiar la superficie interior; y, para dirigir el flujo de fluido 
sobre por lo menos una porci6n de la superficie exterior (144) del puerto, para 
limpiar dicha superficie exterior. 

6. Conclusl6n: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados 
negativamente por la falta de claridad de la descripci6n y las reivindicaciones y por 
la falta de definici6n, de sustento y de concisi6n de estas Oltimas. 
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(19) United States 
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(54) ENDOSCOPE REPROCESSOR 
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OCCLUSION 
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(US); Todd Morrison, Dana Point, CA 
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(22) Filed: May 31, 2005 

Publication Classification 

(51) Int. CL 
A 61L 2.116 (2006.01) 

3; .1 

(52) U.S. CL .............................................. 422/28; 422/300 

(57) ABSTRACT 

An occlusion minimizing connector connects a lumen in a 
lumen device to a source of sterilization fluid in an endo-
scope reprocessor. ’Me connector has a sealing portion 
shaped to engage a surface on the lumen device. The sealing 
portion is formed of a resilient material biasing a sealing 
surface into contact with the surface on the lumen device. 
The biasing is such that the seal is maintained when pressure 
within the flow passage is below a predetermined level 
preventing leakage of the flow past the sealing portion. 
When pressure within the flow passage is above the prede-
termined level fluid leaks past the sealing portion to bathe 
the surface on the lumen device. Thus, the surface will not 
be occluded during a cleaning process. 
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Application/Control Number: 11/141,431 
Art Unit: 1797 

Page 3 

opening, wherein the opening is configured to permit the fluid flow into the lumen, and 

wherein the port includes an outer surf’qice, the connector 71 comprising: a flow path 

configured to be placed in fluid communication with the port; and a resilient member 

including a movable sealing surface, wherein the sealing surface is configured to be 

engaged with the outer surface of the port when the endoscope reprocessor supplies 

the fluid flow to the connector at a first flow pressure such that the fluid flow can be 

1,10"IN directed into the opening, and wherein the sealing surface is configured to be 

disengaged from the outer surface of the port when the endoscope reprocessor 

supplies the fluid flow to the connector at a second flow pressure such that at least a 

portion of the fluid flow can be directed over the outer surface. See Figure 5. 

It is noted that Yamaguchi discloses that the connector 71 is fabricated from a 

pliant material. Thus, the Examiner holds that the pliant connector would have been 

capable of engaging the outer surface of the port at a first pressure of fluid flow and 

disengaging from the outer surface of the port at a second, higher pressure of fluid flow. 

I.-N As to claims 20, 21, 25, and 26, Yamaguchi discloses an arcuate portion (curved 

lower portion) as part of the sealing surface of the connector 71. This same portion also 

forms an annular flange terminating in a free distal end. 

5. Claims 30 and 31 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Lin et aL (US 6,354,312). 

Lin et al. teaches a connector 119 configured to fluidly connect a lumen of a 

lumen device 120 to a fluid flow supplied by an endoscope reprocessor, wherein the 

lumen device includes a port 134 having an opening, wherein the opening is configured 
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to permit the fluid flow into the lumen, and wherein the port includes an outer surface 

and an inner surface, the connector 119 comprising: a flow passage configured to be 

placed in fluid communication with the port; sealing means 149 for sealing engaging the 

port; and flow directing means 222 for directing the fluid flow over at least a portion of 

the inner surface of the port to clean the inner surface and for directing the fluid flow 

over at least a portion of the outer surface of the port to clean the outer surface. See 

Figure 6; col.8, line 45 to col.9, line 14. 

Drawings 

6. The drawings are objected to because the Figures contain arrows without 

corresponding reference numerals. Specifically, in Figure 4, an arrow pointing to the 

arcuate portion of the connector lacks a reference numeral. In Figure 7, an arrow on 

the lower right side of the drawing lacks a reference numeral. Corrected drawing sheets 

in compliance with 37 CFR 1. 121 (d) are required in reply to the Office action to avoid 

abandonment of the application. Any amended replacement drawing sheet should 

include all of the figures appearing on the immediate prior version of the sheet, even if 

only one figure is being amended. The figure or figure number of an amended drawing 

should not be labeled as "amended." If a drawing figure is to be canceled, the 

appropriate figure must be removed from the replacement sheet, and where necessary, 

the remaining figures must be renumbered and appropriate changes made to the brief 

description of the several views of the drawings for consistency. Additional replacement 

sheets may be necessary to show the renumbering of the remaining figures. Each 
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maintained when pressure within the flow passage is be-
low a predetermined level preventing leakage of the flow 
past the sealing portion. When pressure within the flow 
passage Is above the predetermined level fluid leaks past 
the sealing portion to bathe the surface on the lumen 
device. Thus, the surface will not be occluded during a 
cleaning process. 
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Step 28. Continue Block Test 

EP 1728 466 131 

[0080] As disinfectant In-use solution Is pumped 
through the channels, the ficw rate through the channels 
is also measured as In Step 15. 

Stop 29. D In 

18 

Step 37. Pressurize the endosoppe body and measure 
leek rate 

[00891 Repeat Step 6. 
5 

100811 The drain pump 72 is activated to remove the 
disinfectant solution from the basin and the channels. 10 

Stop 30. Blow a] r 

[00821 During the drain process stadia air is blown 
through all andoscope channels simultaneously to Mn-
imize potential carfyover. 

FINAL RJNSE 

Step 31. Fill basin 

[00831 The basin is filled with sterile warm water (45 
OC ) that has been pawed through a 0.2 IL filter. 

Stop 32. PJnse 

[DO" The rinse water Is circulated vAthin the ando-
scope channels (via the channel pumps 32) and overthe 
mderlor of the andoscope (via the circulation pump 70 
and the sprinkler arm 60) for I minute. 

Stop 33. Continue Block test 

[00851 As rinse water Is pumped through the channels, 
the flow rate through the channels is measured as in Step 
15. 

Step 34. Drain 

Stop 38. Indicate program completion 

[00913] The successful completion of the program Is 
indicated on the touch screen. 

Step 39. IDL-pressurize the andoscope 

[00911 From the time of program completion tothe time 
at which the lid is opened, pressure within the endoscope 

15 body Is normalized to atmospheric pressure by opening 
the vent valve S5 for 10 seconds every minute. 

Stop 40. Iderift the user 

20 [0092] Depending on customer-selected configure-
Con, the systernwill prevent the lid from being opened 
unti I a valid user identification code Is entered. 

25 

30 

[00861 The drain pump 72 is activated to remove the 40 

rinse water from the basin and the channels. 

Step 35. Blow ai r 

[0087] During the drain process stadia air is blown 
through all and pe channels simultaneously to Mn-
irnize potential carryover. 

Step 36. Repeat rinse 

[00881 Steps 31 through 35 are repeated two more 
times(atotal oF3 pDst-disinfection rinsw)toensure max-
Imum reduction of disinfectant residuals from the endo-
scope 200 and surfaces of the reprocessor. 

45 

W 

Step 41. Store program Information 

[0093] Information about the completed program, in-
cludlng the user ID, andosoope ID, specialist ID, and pa-
tent ID are stored along with the sensor data obtained 
throughout the program. 

Stop 42. Print program record 

[0094] If a printer is connected to the system, and if 
re,quested by the user, a record of the disinfection pro-
gramwill be printed. 

Step 43. Remove the andoscope 

[0095] Once a valid user Identification code has been 
entered, the lid may be opened (using the foot pedal as 
In step 1, above). The andoscope Is then disconnected 
from the lush lines 30 and removed from the basin 14a. 
The lid can then be closed using both the hardware and 
saftare buttons as described In stop 4, above. 
[00961 The invention has been described with refer-
ence to the preferred embodiments. Obviously, modIfi-
cations and alterations will o= r to others upon mad ng 
and understanding the preceding detailed description. It 
Is Intended that the Invention be mruftGd as Including 
all such modifications and alterations insofar as they 
come within the scope of the appended claims or the 
equivalents thereof. 

65 ciakns 
FINAL LEAK TEST 

1. A connector (300; 322; 34Z 354; 400; 420) for con-
nednA a lumen In a lumen device (200) to a source 

10 



61) 
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of fluid in an endoscope reprocessor, the connector with the firstseal Ing surface (31 B)thereby preventing 
comprising; leakage of the flow them past 

acoupling configured toengagewitha port(228; 4. Aconnedoraccording to claim I wherein the sealing 
228a; 230; 232) connected to the lumen on the 5 portion (304; 334; 346, 364; 404; 428) is formed in-
lumen device (200) wherein the port includes a tegral with the connector (300; 322: 342: 354, 400; 
first sealing surface (318); 420). 
a lam passage; 
a seal ing portion (304; 334: 346; 364; 404; 428) & A connector according to claim I wherein the first 
connected with the flow passage and compris- 10 sealing surface (318) Is cylindrical and wherein the 
ing a second sealing surface shaped to engage sealing portion (304, 334: 346; 384:404: 428) corr?-
the first sawing surface; prises an annular flange sized to seat against the 
the sealing portion being formed of a resilient first sealing surface (318). 
material; and 
the sealing portion being adapted toengagewlth Is S. AconnecloraDcording to claim I wherein the sealing 
the first sealing surface under a condition of a portion (304; 334, 346: 364: 404: 428) comprises a 
first low (314: 336; 348: 368: 410) In the con- free distal edge. 
nector, 

7. Aconnectoracoording to claim I wherein the sealing 
characterlsed bytheseallng portion (304; 334; 346; 20 portion (304; 334: 348; 3S4: 404; 428) Is formed of 
364: 404: 428) being movably connected with the silicone. 
flow passage and being further adapted to disen-
gagefrom the first sealing surface (318) underdcDn- B. A connector according to claim I wherein the first 
dItIon of a second low (316: 338: 350; 368: 412), flow (314: 336; 348; 366; 410) is associated with a 
dfferentfrom thalratflow(314; 336; 348; 386:410), 25 premureatthosaallng portion lawthan 0.83bar(12 
in the connector (300; 322; 342; 354; 400; 420). psig) and the second flow (316; 338; 350; 368; 412) 

Is associated with a pressure at the sewing portion 
I A connector according to claim I wherein the msil- greater than 0.83 bar (12 psIg). 

lent material of the sealing portion (304; 334; 346; 
364; 404, 420) biases the second sealing surface 30 9. A connector according to claim I wherein the first 
into contactwith the first sealing surface (318) when flow (314; 336; 348; 366; 410) is associated with a 
engaged therewith, the biasing being such that the pressure at the saall rig portion (304: 334: 346: 364: 
second sealing surface seals againstthe first sawing 404; 428) greater then 035 bar (5 psig) and the sec-
surface when pressure within the flow passage as- ond flow (316,338; 350; 368; 412) is associated with 
eDciated with the first low (314; 336; 340; 366; 410) 35 a pressure at the sealing portion less than M5 bar 
Is below a predetermined level preventing leakage (5 psig). 
of the flow there past and that the second surface 
does not sea] against the first surFace (318) when 10. A method of connecting a port (228; 228a; 230; 232) 
pressurewlthin the flow passage associated with the onalumendevice(20O)toanendrm pereproms-
second flow (316; 338; 350; 368; 412) is above the 40 sor and flowing fluid through the port; the method 
predetermined level thereby allowing flow over the comprising the steps of 
first sealing surface (318). 

attaching a coupling on the encloscope reproc-
3. A connector according to claim I wherein the resil- essorto the port (228; 228a; 230: 232), the cou-

ient material of the sealing portion (304; 334; 346; 45 pling having a flow passage therethrough and a 
364; 404, 428) biases the second sealing surface sealing portion (304; 334; 346; 364; 404; 428) 
away from contactwith the first seal Ing surface (318) attached to the low passage, and being formed 
when engaged therewith. the biasing being such that of a resilient material; 
the nd sealing surface does notseal agalnetthe flowing a first flow (314; 336: 348: 368: 410) 
first sealing surface when pressure within the. flow 50 through theflow passage and intothe port (228; 
passa e associated with the firatflow (314,338; 348; 22ft 230; 232); 
368; 410) Is below a predetermined level allowl ng 
leakage of the flow there past and wherein the sew- characterlsed by: 
Ing portion (304; 334; 346; 364; 404; 428) Is oriented 
such that when pressure within the flow passage as- 55 the sealing portion (304; 334; 346; 364; 404; 
soclated with the second flow (316; 338; 350: 368; 428) being movably attached to the flow pas-
412) is above the predetermined level, such pres- sage and being moveable from a first position 
sum urges the second sealing surface into contact to a second position; 

I I 
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the resilient material biasing the sealing portion 
(304; 334; 346; 364; 404; 425) into one of the 
first position or second position: 
the step of flowing a first flow (314; 336;,346-. 
366; 410) causing the sealing portion (304; 334; 
346; 364; 404; 428) to move into the first posi-
Von; 
the method further Including the stop of flowing 
a second, different, low (316; 338; 350; 368; 
412) through the flow passage causing the seW-
Ing porUon (304; 334: 346; 364; 404; 428) to 
move into ft second position; and 
wherein one of the first position and the second 
position comprises a seding position in whch 
the sealing portion (304; 334; 346; 364; 404: 
428) seals against a first sealing surface (318) 
on the port (228; 228a; 230; 232) to prevent low 
them past and wherein the otharof the first Po.. 
sition and the nd position comprises a non-
sealing position In wbich the sealing porHon 
(304; 334; 346; 364; 404; 428) is away from the 
first sea I I ng s u rface (318) to a] low flow over the 
first sealing surface (318). 

PatentansprOche 

1. Verb] rider (300: 322; 342, 354: 400: 420) zurn Ver-
binden einas Lumens in einer Lumenvorrichtung 

5 (200) mit einer Fluidquelle in einem Endoftp-Re-
prozessor, wobal der Verbinder aulWelst: 

sine Kopplung, die so ausgestaltat Ist, dass sle 
an einen Port (228; 228a; 230; 232) anschliallt 

10 der mit dam Luman auf der Lumenvordchtung 
(200) verbundan [K wobel der Port alno arsta 
Dichtfliche (318) urriftrost; 
elnen Str8mungsdurchless; 
einen Dichthamich (304; 334; 346; 364; 404; 

15 428), der mft dam Str6mungsdurchlass varbun-
den ist und sine z4mite Dichififiche aLftmist, die 
so geformt ist, dasssie an der ersten Dichtfidche 
anilegt 
wobei darDichtbareich ausell nem nachgiebigen 

20 Material gablIdet Ist: und 
wobel der Dichthemich so ausgaleM ist, class er 
unter der Bedinguing einer erstan Str6mung 
(314; 416, 348; 366; 410) In dam VerbInder an 
der ersten Dichtflitche an! iegt 

11. A method according to claim 10 wherein the first po- 2S 

sition is the scaling position. 

12. A method according to cIaJ m 11 wherein the sealing 
portion (304; 334; 346; 364; 404; 428) Is biased to-
ward the first position, 30 

13. A method acoording to clelm 10 wherein the sealing 
portion (304; 334; 346, 364; 404; 428) is biased to-
ward the first posilon. 

35 

14. A method according to claim 10 wherein the second 
flow (316; 338; 350; 388; 412) has a higher pramure 
than the first flow (314; 336; 348; 366; 410). 

15. A method according to claim 14 wherein the higher 40 

pressure Is created by Increasing volume of thq seo-
ond flow (316; 338; 350; 368; 412). 

16. A method according to claim 14 wherein the second 
low (316; 338; WO; 368; 412) has a pressure above 45 

0.83 bar (112 psig). 

17. A method according to claim 10 wherein the second 
flow (316; 338; 350,,368: 412) Is In a cifferent direc, 
ton than the first flow (314; 336; 348; 366; 410). 50 

2. 

18. A method according to clalml0wheraln the firstflow 
(314; 336; 348; 366; 410) comprises a fluid selected 
from a list consisting of: a washing fluid, an anflrrd-
crobial agent, and combinations thereof. ab 3. 

12 

dadurch gelkenrizellchriiek dass der Dichtbamich 
(304; 334; 346; 364: 404: 428) bewegllch mIt dam 
Str6mungsdurchlass verbunden Ist und welter so 
ausgelegt ist, dassersich von derersten Dichftche 
(318) unter der Bedingung elner zmalten Str8mung 
(316; 338; 350; 368; 412) 16st, die von der erstan 
Str8mung (314: 416, 348; 386; 410) In dam erstan 
Verbinder (300; 322; 342; 354; 400; 420) unter-
schiedlich ist. 

Verbinder nach Anspruch 1, bei dam das nachgie-
bige Material des Dichtbarelchas (304; 334: 346: 
364; 404; 428) die zweite Dichffliche in den Kontakt 
m1t der arsten Dichilffliche (318) vorballastat, vmnn 
ale dam anilegt, wobel die Vorbelastung derart Ist, 
dass die zweite Dichtfidche gegen die erste IDicht-
flAche abdIchtet, werin derlDruck Innerhalbdes Str6-
mungsdurchlasses, der mit der ersten Str6mung 
(314; 416, 348; 366; 410) verknOpft Ist, unterhalb 
sines vorbastimirriten Wartes liegt, um ein Entwei-
chen der Str6mung an diesen vorbeii zu verhindern, 
und dass die zwelts Fifiche nicht gegen die ersts 
Fliche (318) abdichtet, wenn der Druck innerhalb 
des Str6mungsdurchlasses, der mft der zwelten 
Str6mung (316; 338; 350; 368; 412) verknOpft ist, 
oberhalb des vorbeaftrirden Wartes Ilegt, so dass 
sine Str6mung Ober die arste DIchtfifte (318) er-
laubt wird. 

Verbinder nach Anspruch 1, bei dam das nachgie-
bIge Matedal des DIchtberalchas (304: 334; 346: 
364; 404; 428) die zwelte [Mchtfidche wag aus, dam 
Kontakt mit derersten Dichtfliche (31 8)vorbelastst, 
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Description 

This Invention relates to a washing device of 
andoscope fluid pipes. An encloscope generally 
comprises various pipes through which air, water 
and other liquids are conducted. After, therefore, 
the application of an enclascops, It Is necessary to 
thoroughly wash not only the peripheral surface 
of the ondoscope but also the Intedor of the liquid 
pipes. The conventional proem of washing the 
Interior of the liquid pipes has the drowbadw that 
a washing liquFd-pouring pipe has to be attached 
to the mouthpieces of the respective fluid pipes; 
the operafflon of the valvas of the fluid pipes by 
their control valves is accompanied with 
troublesome worla, and the detailed parts of the 
control valves and those parts of a cylinder which 
are covered with a piston tends to be washed very 
ImperfecOy. 

it is accorcOngly the object of this Invention W 
provide a washing device of endoscape fluid 
pipes which allows for the my fitting of a 
washing liquid-feading device to the respective 
andoscops fluid pipes and effscts the reliable 
washing of the interior of the fluid pipes and their 
valve devices. 
To attain the above-mantioned c4lect? this 

Invention provides a washing device of a pipe of 
an endompe comprising at least one valva’for 
controlling the operation of said pipe said valve 
being formed of a cylinder which Is detachably 
fitted with a valve member leaving an opening 
exposed to the outside when sold valve member 
Is removed, the sold washing device charac-
terized by comprising at least one connector 
which, when the valve member is removed, com-
municates with the opening of the cylinder In 
liquid tJghtness and which Is provided with an 
Inlet port communicating with the Interior of said 
cylinder and a washing llquld-fe"ng tube which 
Is connected to the connector and communicates 
with the Inlet port whereby a washing liquid Is 
conducted Into the cylinder and the pipe earn-
municadng therewith through said tube and Inlet 
porL 
This Invention can be more fully understood 

from the fbilowing detailed description when 
taken In conjunction with the accompanying 
drawings, In which: 

Fig. I shows the anangement of an andompe 
adopted to be fitted with a fluid pipe-washing 
device according to a first embodiment of this 
Invention; 

Fig. 2 Indicates the arrangement of a water-

storage tank; 

Fig. 3 Is a lateral sectional view of a valve device 

of an endoscape fluid pipe, 

Fig. 4 I’llustivies the manner In which the fluid 

pipe-washing device according to the first 

embodiment of the Invention Is applied to the 

endoscope shown In Fig. 1; 1 

Fig. 6 Id a lateral sectional viewafthe connector 

of the fluid pipL-washing device according to the 

first embodiment of the Invention when con-
nected to the andoscope sham In Fig. 1; 

Fig. 6 sets forth the arrangement of an anda-
scope adopted to be fted with a fluid pipe-
washing device awarding to a second ernbodl-
ment of the Invention; and 

5 Fig. 7 Is a sectional view of an encloscope fluid 
pipe-washing device according to a third embodi-
ment of the Invention. 

Description Is now given with referen toFIgs. 
I to 5 of an andoscope fluid pipe-washIng device 

to according to a first embocUment of the Invention. 
Reference numeral I donates an encloscops, 

which comprises an Insertion section Z control 
section 3, light gWde cable 4 and connector 9. 
Fluid pipes to be described IaW extend through 

16 the andoscope 1. An air pipe 5 and water pipe 8 
extend through the Insertion section 2, control 
section 3 and light guide cable 4. The converged 
downstream ends of the air pipe 5 and water pipe 
0 are connected to an air-water eJeWng nozzle 7 

20 fitted to the dIstal and of ft Insertion section 2. 
The tip of the air-water ejecting nozzle 7 is 
directed toward the outer surface at an observe-
tion window a. The nazzle 7 ejects water or air to 
the outer surface of the observation window 8 for 

26 cleaning. A connector 9 Is fitted to the extended 
and of the light guide cable 4. The connector 9 
comprises first and second air-afectIng mouth-
pieces 10, 11 communicating with the air pipe 5, a 
water-electing mouthpiece 12 communicating 

30 with the water pipe 0 and a suction mouthpiece 13 
communicating with a suction pipe to be 
described later. When the connector 9 Is fitted to a 
light source device (not shown), the first air-
Injecting mouthpiece 10 Is connected to an air 

35 pump hold In a light source device. The second 
air-afeating mouthpiece 11 and water-olecting 
mouthpiece 12 are respectively connected to an 
aIr-olecting pipe 16 and water-electing pipe 16 
attached to the water storage tank 14 (Fig. 2). 

40 Reference numeral 14a denotes an additional 
connector detachably fitted to the connector 9. 
Said additional connector 14a Is used when the 
alr-ejecting pipe 16 and water-electing pipe 118 
fitted to the water storage tank 14 are respecdvely 

49 connected to the aforesaid second air-alecting 
mouthpiece 11 and water-olecting mouthpiece 12. 
The suction mouthpiece 13 To connected to a 
auction device (not shown). A suction pipe 17 
extends through the Insertion section 2, control 

W section 3 and light guide cable AL A UvatIng 
implement-guiding channel 18 Is concurrently 
used as the distal end portion of the suction pipe 
17. The distal end of the treating Implement-
guiding channel 18 is open at the distel and 2a of 

411 the Insertion section 1. The proximal end of said 
treating Implement-guiding channel 18 can-
atitutes a port 19 open to the outside to allow far 
the Insertion of treating Implements. A forceps 
plug 20 Is detachably fitted to the port 19. The 

60 forceps plug 20 Is formed of, for example, an 
elastic ring to allow for the Insertion of a trwUng 
implement such as forceps into the treating 
Tmplemerrt-guldlng channel 18. 
The channel 18 is connected to the pro)drrfal 

0 end of the suction pipe 17 by means of a suction 
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0 071 056 
valve 21. An alr-watar valve 22 Is ad In the 
intermediate part of the air pipe 5 and water pipe 
6. The suction valve 21 and air-water valve 22 are 
arranged In parallel In the proximity of the lateral 
wall of the control action 3 as shown in Fig. 3. 
The air-water valve 22 consists of a blind cylinder 
23 acting as a valve seat and a hollow piston 24 
acting as a valve member. The open end portion 
25 of the cylinder 23 has larger Inner and outer 
diameters than any other part of the cylinder 23. 
The open and portion 25 is tightly Inserted Into a 
penetrating hole 27 bored In the wall 26 of the 
control section 3. When a M ring 28 is threadedly 
fitted around the peripheral wall of the outer end 
portion of the cylinder 23, the wall 28 Is securely 
clamped between the set ring 28 and the flange 
29. A threaded cylindrical fitting ring 31 Is detach-
ably engaged with the outer periphery of a larger 
diameter section 30 formed an the Inside of the 
open end portion 25. The engaged end portion of 
the fitting ring 31 Is provided with a flange 32 
projecting into the ring 31. The piston 24 acting as 
a valve consists of a larger diameter Inner and 
pardon 33 and a smaller diameter outer end 
portion 34. The Inner end portion 33 slides 
through the cylinder 23. A release hole 35 extends 
exially through the piston 24. The other end 
portion 34 of the piston 24 projects from the 
cylinder 23. A compression call spring 36 Is 
wound about the outer and pardon 34 of the 
piston 34. This compression coil spring 36 Is 
Interposed between the flange 32 and a finger 
plate formed at the outer end of the piston 24 to 
urge the piston 24 outward. The piston 24 Is 
normally kept In a projecting waMng position 
with the and face of the Inner section 33 premed 
against the flange 32. When the fitting ring 31, Is 
taken off, the piston 24 can be easily pulled out of 
the cylinder 23. An air-water pipe-doalng peri-
pheral wall 38 Is formed In the Inner end region of 
the Inner section 33 of the piston 24. An annular 
communication groove 39 Is formed In the peri-
pheral wall of the outer and region of the Inner 
section 33 of the piston 24. 

In the cylinder 23, the Influx end of the water 
pipe 6 Is open to the communication groove 39 of 
the piston 24 when kept In a waiting position. The 
efflux and of sold water pipe 8 is open to the pipe-
closing peripheral wall 313. When the piston 24 Is 
pushed In, the annular communication groove 39 
Is set between the Influx and and efflux. end of the 
water pipe 0. The Influx end of the air pipe 5 Is 
open to the bottom of the cylinder 23. The efflux 
end of the air pipe 5 is positioned In the Inter-
mediate part of the cylinder 23. When the piston 
24 Is pushed In, the efflux end of the air pipe 6 Is 
closed by the aforesaid pipe-clo3ing peripheral 
wall 38 of the piston 24. While the piston 24 
remains in a waiting position, the water pipe 6 Is 
shut off by the pipe-dozing peripheral wall 38. At 
this time, the air pipe 5 is left open and com-
munIcates with the outside through the release 
hole 3L Therefore, all air streams are drawn off to 
the outside, maldng It Impossible to introduce air 
streams. Namely, while the piston 24 remains In a 

waiting position, neither air streams nor water is 
supplied. When air streams are supplied, it is 
advised to put the underside of the finger tip on 
the finger plate 38 thereby to close the release 

9 hole 35 and stop the release of air streams. When 
wMr is Introduced, It Is advised to push In the 
p1sion while the release hole 36 Is dosed with the 
finger top thereby to shut off the air pipe 6 and 
open the water pipe 0 by means of the annular 

to communication groove 39. 
Uke the air-water valve 22, the auction valve 21 

comprises a cylinder 41, piston 42, open and 
section 43 of the piston 42, set ring 44, larger 
diameter hole 45, fitting ring 46, flange 47, Inner 

is and region 48, outer end region 49, release hole 
50, compression coil spring 51 and finger plate SL 
Formed In the Inner and region 48 of the piston 42 
am an air hole 53 and axially extending guide 
groove 64. A pin 66 is inserted Into the guide 

20 groove 54 to stop the rotation of the piston 42. 
The auction end of the auction pipe 17 Is con-
nected to the bottom of the cylinder 23. A hole 56 
communicating with a treating Implement-guld-
Ing channel 16 Is provided at a point which faces 

26 the air hole 63 when the piston 42 Is pushed In. 
Wh lie the piston 42 remaIns In a waiting position, 
the communication hole 66 Is closed by the 
peripheral wall of the Inner and region 48 of the 
piston 42. At this time, external air streams alone 

so are sucked In through the release hole 50, but not 
through the treating Implement guiding channel 
18. When the piston 42 Is pushed In with the 
release hole 50 dosed with the finger, then the air 
hole 53 and communication hole 56 are aligned 

as with each other, assuring the auction of air 
streams through the auction pipe 17. 

Description Is now given of a washing device A 
(FIgs. 4 and 5) usedto clean theverious pipes 6, 6, 
17 of the endoecape 1. The washing device A 

40 comprises a pair of connectors 60, 61, which are 
respectively fitted into the openings of the cylln-
ders 23, 41 In liquid tightness, after removing the 
assembly of the call spring 30 and piston 24 and 
the assembly of the coil spring 61 and piston 42. 

45 The connectors 50, al are substantially cylindrical 
and respectively provided with alr-water Inlet 
parts Goa, 61a. The connectors (10, 01 are fitted 
Into openings 63,64 formed In the front portion of 
a box-ehaped socket body M Ring-shaped elastic 

EO pecidngs 67, (18 respectively engageable with the 
larger diameter sections 30,46 of the cylinders 23, 
41 are fitted around the peripheries of the engage-
meryt sections 05, 66 of the connectors 60, 61 
which project from the front part of the socket 

U body V1 The peripheral edges of the openings 63, 
64 are respectively loosely fitted Into the annular 
engagement groove$ 69, 70 formed In the ped-
pheral walls of the connectors 60, 61, thereby 
enabling the relative positions of the connectors 

60 60, 01 to be varied, and consequently fully 
absorbIng a slight displacement occurring 
between the cylinders 23, 41 from the various 
factors Involved In their manufacture and their 
different types. The connectors 60, 61 are can-

66 nocted to a connection pipe 73 provided In the 
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socket body 62 by means of the corresponding 
pliant tubes 71, 72. The connectors 60, 81 com-
munloste through the conneaMon pipe 73 with a 
liquid-conducting tube 74 extending out of the 
connection pipe 73. The lateral wall of the socket 
body 62 is provided with members 75, 76 which 
cause the socket body 62 to be engaged with the 
ondoscope I when the connectors 60, 61 are fitted 
Into the cylinders 23, 41. The engagement mem-
bers 75, 75 respectively comprise engagement 
levers 77,78 whose intermediate parts are swing-
ably fitted to the lateral wall of the socket body 62. 
The engagement levers 77, 78 act at one end as 
engagement pawls 81, 82 ongageable with the 
stopped engagement portions of the M rings 28, 
44, and are used at the other and as control 
sections 83, 84. Compression coil springs 86, 86 
am respectively Interposed between the lateral 
wall of the socket body 82 and the control sec-
tions 83,84to urge the engagemem: levem77,78, 
thereby causing the engagement pawls 81, 82 to 
be engaged with the stopped engagement sea-
tions 79, 60 of the set rings 28, 44. The liquid-
conducting tube 74 Is connected to aiwashing 
liquid feeder 87 (Fig. 4). Where the washing 
device A [a applied, the pistons 24,42, fitting rings 
31, 46 and compression coil springs 36, 51- are 
removed from the valves 21, 22 to open the 
cylinders 23, 41 at one and (Fig. 5). The eonnec-
tars 80, 61 are respectively Inserted Into the 
openings of the cylinders 23, 41, and the socket 
body 62 Is pushed In. Atthis time, the pawls 81, 82 
of the engagement levers 77,79 respectively slide 
over the outer peripheral wall of the set rings 20, 
44 and are engagedwith thestepped engagement 
sections 70, 80, thereby causing the socket body 
62 to be securely set In place. A pressurized 
washing liquid (rinsing water, detergent solution, 
or sterIlIzIng liquid) Is supplied from a washing 
liquid source 87 through the liquid-conducting 
tube 74. The washing liquid Is diverted In two 
directions In the connection pipe 73. One diver-
slon of the washing liquid flows Into the cylinder 
23 at the air-water valve 22 through the Inlet part 
60a of the connector 60, and the pipes q, 8 
communicating with the cylinder 23, and is drawn 
out through the air-water nozzle 7, air-ejecting 
mouthpieces 10, 11 and water-olecting mouth-
piece M As a result It Is possible to wash the 
Interior of the cylinder 23 and the pipes 5, 8 
communicating with the cylinder 23. The other 
diversion of the washing liquid which flows Into 
the other connector 01 through its Inlet port 61a 
runs Into the suction pipe 17 and treating Impie-
ment-gulding channel 18 which am made to 
communicate with this washed cylinder 41 of,the 
suction valve 22, and is drawn off at the opposite 
ends of the pipe 17 and channel I& Consequently 
It Is possible to wash the Interior of the cylinder 
41, suction pipe 17 and treating Implement-guld-
Ing channel I& The forceps plug 20, pistons 24,42 
and fitting rings 31, 46 taken off the endoscope 1 
are Individually cleaned, forexample, by a brush. 
With fdregolng embodiment, the connectors 60, 
61 are respectively engaged wfth the cylinders 23, 

41, making it possible to clean the Interior of the 
cylinders 23,41 and pipes 6, 6,7 at the same time. 

It Is possible to provide the connectors 60, 61 of 
the foregoing embodiment separately and attach 

5 Individual engagement means thereto, and fix the 
connectors 60, 61 respectively to the Winders 23, 
41. 

Description Is now given with reference to Fig. 6 
of the arrangement of an andoscaps 80 adapted 

To to be fitted with a fluid pipe-washing device 
according to a second embodiment of the Inven-
tion. This endoscope 90 Is constructed by Insert-
ing a gas pipe 91 for supplying an uninflammable 
gas such as carbon dioxide Into the control 

15 section 3 of the endoecope 1 of the foregoing 
embodiment and Inserting a gas valve 92 into the 
gas pipe 91 In parallel with the valves 21, 22. Uke 
the valves 21, 22, this gas valve 92 consists of a 
cylinder 93 and piston 94. The piston $4 Is 

20 detachably fitted to the cylinder 93 by means of a 
fitting ring S& 

The washing device of the andoscope 90 is 
constructed by providing similar connectors to 
the connectors (10, 61 of the preceding embodl-

26 ment In parallel relationship In such a state as Is 
InsertIble In water tightness Into the opening of 
the cylinder 93 stripped of the piston 94. In other 
words, the second embodiment of Fig. 6 com-
prises three connectors which can be respectively 

30 fitted Into the cylinders; 23,41, 93 of the valves 21, 
22, 92 at the same time. 

Description Is now given with reference to Fig. 7 
of an andoscope fluid pipe-washing device 
according to a third embodiment of this Inven-

35- tion. With this embodiment, an Individual connec-
tor Is not fitted Into the openings of the cylinders 
23, 41. Instead, a connector 102 Is formed of a 
box-shaped socket body 101 which comprises an 
Inlet part 100 communicating with the openings 

40 of the cylinders 23,41. The peripheral edge of the 
opening of the socket body 101 Is fitted with a 
packing I M which Is premed against the surface 
of the control section 3 of the andoscope 1, 
thereby enabling the socket body 101 to be 

49 connected to the control section 3 In liquid t1ght-
new. The engagement pawls 106 of the engage-
ment levers 105 acting as engagement means 104 
constructed substantially in the same manner as 
In the foregoing embodiments are made 

60 engageable with engagement projections 107 
provided art the periphery of the Winders 23,41. 

With Me aforementioned andoscape fluid pipe-
washing device of this Invention, the valves of the 
endoscope pipes are removed to open the corm-

as eponding cylinders. The connectors are fitted Into 
said openings to supply a washing liquid from its 
source, and a washing liquid Is Introduced Into 
the cylinders and the pipes communicating with 
said Winders for washing. In other words, only 

60 the fitting of the connectors Into the openings of 
ft corresponding cylinders allows for the easy 
washing of the Interior of the cylinders and the 
endoscope pipes communicating with the cVlln-
ders, making It unnecessary to control the pipe 

as valves and simplifying the washing operaflan. D , ) 
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[57] ABSTRACT! 

Aportion of the endoscope that has been withdrawn from the 
human body is inserted into the hibraler body of the device 
and pressurized water, a liquid detergen4 a liquid disinfec-
tant and air are sequentially forced thmugh a water Wjecting 
pipe, an inlet pipe and injection pipes that communicate with 
the tubular body, whereby not only the outer surface of the 
cndoscopc but also the inner ducts through it are cloaned, 
disin&cted and dried in a convenient and ado manner. 

6 a 

19 Claims, 3 Drawing Sheets 
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optional1y followed by drying with pressure air in the 
manacr already described above. 

Since glutaraldchydc generates a to3ic gas, its use 
involves a certain danger, however, according to the method 
just described above, the endoscope can be disinfected in a 
closed circuit without the risk of gas exposure. In addition 
to this safety feature, the immersion disin&cdozi which is 
performed within the tubular system has the advantage that 
glutualdchydo need be used in an amount which is loss than 
a twentieth of the usual quantity, whereby the cost of 
disinfecting operations is significantly reduced. 

As described on the foregoing pages, the present inven-
tion provides an inexpensive device with which an 
endoscopr., as it has the connector portion coupled to a light 
source unit, can be cleaned, disinfected and dried in a 
convenient and safe manner once the endoscape is inserted 
into the tubular body of the device (ie., without the need to 
detach or roinscrt the cridoscopc for performing the. indi-
vidual operations). Thus, the invention offers great benefits 
not only to medical staff concerned with the operation of 
endoscopes but also to the many patients examined with 
endoscopcs. 

What is claimed is: 
1. A device for cleaning, disinfecting and drying an 

andoscope, said endoscope having an insertion portion for 
being inserted into a patient and a forceps socket, said device 
comprisinw. 

a tubular body having a top, a bottom opposite said top, 
an upper part adjacent said top, a lower part adjacent 
said bottom, an outlet at said bottom and an opening at 
said top, said opening receiving said insertion portion 
of said endoscopq 

a water inlet pipe extending from said upper part of said 
tubular body, 

a branch pipe branching from said inlet pipe and connect-
ing to said forceps socket of said endoscope; 

at least one injection pipe extending from at least one of 
said inlet pipe and said branch pipe, said at least one 
injecting pipe injecting at lout one of air, a detergent 
and a disinfectant; and 

a fluid reservoir positioned within said tubuLu body at 
said lower part, said fluid reservoir receiving said 
insertion portion of said cndoscopo. 

2. The device for cleaning, disinfecting and drying an 
endoscopo according to claim 1, finthor comprising a rubbcr 
seal ring connected to said opening of said tubular body. 

3. The device for cleaning, disinfecting and drying an 
ondoscopo according to claim 1, wherein mid undoscope 
includes a tapered portion, and; 

mid opening further including an inclined inner surface 
for contacting said tapered portion of said endoscape. 

4. The device for cleaning, disinfecting and drying an 
cudoscopc according to claim 1, wherein said fluid reservoir 
includes a top having a funnel shape, said top including a 
flared mouth having a plurality of effluent holes. 

S. The device for cleaning, disinfecting and drying an 
endoscope according to claim 1, further comprising a valve 
positioned between add fluid reservoir and said outlet, said 
valve regulating and "ping an cfflucut flow. 

6. ’Me device for cleaning, disinfecting and drying an 
endoscopeac rding to claim 1, further comprising a rubber 
stopper for closing said outlet. 

7. The device for cleaning, &infecting and drying an 
undoscopc according to claim 1, wherein said tubular body, 
inlet pipe, branch pipe and fluid reservoir comprise a 
transparent, flexible synthetic resin, 

said tubular body allowing an exterior and an interior of 
said cadoscope to be cleaned simultaneously. 

S. The device for cleaning, disinfecting and drying an 
endoscope according to claim 7, wherein said tubular body, 

5 inlet pipe, branch pipe and fluid reservoir comprise one of 
polyethylene, polyvinyl rosin, polypropylene, 
polycarbonate, polyester, polystyrene, silicone, polyvi-
nylidene chloride and polyvinyl acetate. 

9. The device for cleaning, disinfecting and drying an 
10 

cndoscopc according to claim 1, wherein said tubular body 
has an inner diameter of 10 to 17 rom and said insertion 
portion of said endoscope has an outer diameter of 3 to 10 
MM_ 

10. The device for cloaning, disinficting and drying an 
cndoscope, according to claim 1, wherein said tubular body 

15 has an inner diameter of 17 to 23 mm and said insertion 
portion of said endosoope has an outer diameter greater than 
10 mm. 

11. Tbc device for cleaning, disinfecting and drying an 
endoscope according to claim 1, wherein said tubular body 

2o comprises a material having a thickness of no more than 1 
Earn. 

12. The device for cleaning, disinkcting and drying an 
endoscope according to claim 1, wherein said inlet pipe 
includes a fust end adjacent said tubular body and a second 

25 cad opposite said first cud, said device having a plurality of 
add injection pipes including: 

a first injection pipe, extending from said second end of 
said inlet pipe, through which air is supplied under 
pressure; 

30 a second Nection piM extending from about said first 
end of said inlet pipe through which add dutcrgent and 
said disinfectant are supplied; and 

a third injection pipe, extending from said branch pipe 
throngh which said detergent and said disinfectant are 

35 
supplied. 

13. The device for cleaning, disinfecting and drying an 
ondoscope according to claim 12, further comprising a stop 
valve positioned on said branch pipe between said inlet pipe 
and said third injection pipe. 

14. TIm device for cleaning, disinfecting and drying an 
40 endoscope according to claim 12, further comprising a tube 

comprising silicone rubber coniLcctrd to said branch pipo. 
15. A method of cleaning, disinkcting and drying an 

endoscope comprising: 
inserting a portion of an endow pe that has been with-

45 drawn from a human body into a top receptacle of a 
tubular body-, 

supplying pressurized water into a first path connected to 
the tubular body and into a second path connected to a 
forceps duct running through the endosoope, said water 

so washing the tubular body and the forceps duct; 
providing means for collecting the water around a suction 

port at a distal end of the inserted portion of the 
endoscope; 

.55 applying suction onto the water via the suction port to 
wash a suction duct running through the endosoope; 

injecting a detergent into said tubular body, said detergent 
cleaning an outer uudacc of the inserted portion and the 
forceps duct of the cndoscope; 

60 providing means for coUecting the detergent in an area 
around the suction por4 

applying suction onto the detergent thereby cleaning the 
suction duct; 

injecting a disinfectant into said tubular body, said disin-
65 fectant disinfecting the outer surface of the inserted 

portion of the endoscope and the forceps duct of the 
Bndoscope; 

DZ 
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provided by applying a pressure over the upper plate 196 and 
moving the piston body 195 in the first direction 233. As 
expected, when the pressure is completely relieved, the 
piston moves in a second direction 235 until the lowcr? plate 
198 rests against the locator ring 212. 

Referring to FIG. 4, in this embodiment, the inner bore 
204 comprises a valve 206 which is preferably comprised of 
a ball 222 and a valve spring 224. As will be explained more 
fully below, the valve 206 allows fluid communication 
between the fluid source and the endoscope 120 when the 
fluid pressure in the upper section 155 of the central bore 
153 is high enough to dislodge the ball and hence open the 
valve 206. The upper portion of the inner bore 204 is 
narrowed towards the upper aperture 208 by a tapered 
portion 226 where the ball 222 of the valve 206 is received. 
The diameter of the ball 222 is larger than the diameter of 
the upper aperture 208. The lower portion of the inner bore 
204 is narrowed by a radial seat 228 on which the valve 
spring rests as in the manner shown in FIG. 4. At rest, the 
valve spring 224 urges the ball 222 against the upper 
aperture 208 and provides a secure seal with the upper 
aperture 208 of the inner bore 204. 

The operation of the connector 119 is as follows: 
Referring to FIGS. IA-113 the endoscope device 120 is 

placed into the tray 122 in the inner chamber 104 of the 
chamber 102. According to principles of the present 
invention, the tray 122 may also comprise some fluid. ’17he 
connection between the endoscope 120 and the system 100 
can be established through the connector 119 of the present 
embodiment. As discussed above, the connector 119 con-
tains a connection compartment 154 to receive the port 134 
of the endoscope 120. The port 134 is admitted into the 
connection compartment 154 by opening the entrance 177 
and sliding the lip portion 138 of the port 134 through the 
horizontal slots 176 of the connection compartment 154. In 
order to open the entrance 177 the lock plate 180 is moved 
against the spring housing 186 of the lock assembly 162. 
Once the port 134 is placed into the compartment 154, the 
lock plate 180 is released to close the entrance 177 and to 
retain the port 134 in the connection compartment 154. 
Upon connecting the connector 119 to the port 134, the 
chamber 102 is scaled for the cleaning and sterilization 
process. 

FIG. 5A illustrates the connection between the port 134 
and the connector 119 while also showing the relative 
orientation of the piston surface 232 of the piston body 195 
to the scaling surface 140 at an initial fluid pressure. At this 
initial pressure level, the piston body 195 is in a first position 
so that the piston surface 232 is not in contact with the 
scaling surface 140 of the port 134. Further, at this initial 
pressure, the valve 206 remains in its off state and closes off 
any fluid flow between the upper portion 155 of the central 
bore 153 and the connection compartment 154 through the 
valve housing 204. Thus, the initial pressure is not high 
enough to move the piston assembly downwards or to 
displace the ball 222 of the valve 206 from its fluid tight fit 
against the upper aperture 208 of the inner bore 204. As 
opposed to prior art connectors, in its loosely connected 
state, the connector 119 allows fluid from the tray 122 (See 
FIG. 1A) to flow around and sterilize and clean the outer 
surface 144 of the port 134. The agitation of the fluid in the 
chamber enhances the cleaning and sterilization of the areas 
around the piston surface and the sealing surface. As dis-
cussed in the background section, the prior art connectors 
cause occluded areas at the connection surfaces such as the 
sealing surface 140, side surface 141 and track surface 142 
of the port 134. In the prior art, such occluded areas require 
another cleaning and sterilization step to treat -the occluded 
areas. 

8 
FIG. 5B shows the connector 119 at an intermediate fluid 

pressure where the piston body 195 is urged into a lower 
position (in the direction of arrow 233) wherein the o-ring 
236 on the piston surface 232 is in contact with the sealing 

5 surface 140 of the port 134. In this second position, the 
sealed state between the o-ring 236 and the scaling surface 
140 prevents any fluid flow between the piston surface 232 
and the sealing surface 140, thereby occluding the sealing 
surface 140. As in the previous pressure level, the ball 222 

lo remains seated at the upper aperture 208 of the inner bore 
204 and thus prevents any fluid flow into or out of the port 
134. 
As illustrated in FIG. 5C, the connector U9 is at a high 

fluid pressure when the piston body 195 is still at the lower 
15 position where the o-ring 236 on the piston surface 232 is in 

contact with the sealing surface 140. However, this 
increased pressure level opens the valve 206 by overco i 
the strength of the spring 224 and then moving the bail 222 
downward (in the direction of arrow 233) in the valve 

20 housing 204 thereby allowing fluid flow into the endoscope 
120. As understood, the movement of the piston body 195 is 
closely related to the strength of the spring 202, while the 
action of the valve 206 depends on the strength of the valve 
spring 224. If the compressive force required to compress 

25 the valve spring 224 is less than the compressive force 
required to compress the spring 202, the valve 206 opens 
before the piston body 195 is urged into a lower position, 
and initiates the fluid flow over the occluded areas. 

3 
It is to be understood that the pressure activated device 

0 described above can include a solenoid or pneumatic device. 

Ile system of the present embodiment allows for the 
operator to perform cleaning and/or sterilization without 
creating occluded areas between the connector 119 and the 

35 
himen device. It will be understood that the present inven-
tion is susceptible to modification in order to adapt it to 
different uses and conditions. In order to better describe the 
concept of the alternative embodiments and to clearly indi-
cate the corresponding modifications on the connector 119, 

40 
the following embodiments will be described with the 
assistance of simplified illustrations. In this respect, the 
connector 119 of the present invention, as shown in FIG. 5, 
will be briefly redescribed using a simplified illustration of 
the connector 119 shown in FIG. 6. 

45 FIG. 6 shows the connector U9 which is connected to the 
port 134 of the endoscope 120. As described above, the 
connector 119 comprises the housing 149 having the lower 
end 150, the upper end 151 and the central bore 153. The 
lower end 150 of the housing 149 comprises the connection 

50 compartment 154 where the port 134 of the endoscope is 

received. The lateral openings 171 of the connection com-

partment 154 allow an outside fluid, such as the solution in 

the tray 122 (See FIG. 1A), to enter into the connection 

compartment 154 and contact the outer surface 144 of the 

55 port 134. The solution may be a cleaning, rinsing, disinfec-

tant and sterilization sohition. The upper end 151 of the 

housing 149 comprises the tubing connector 158 so that the 

upper portion 155 of the central bore 153 is connected to the 

inner conduit 118 which is also connected to the fluid source 

60 (not Show,’)-
The central bore 153 comprises the piston assembly 194 

which is centered within the central bore 153. The piston 

assembly 194 comprises the piston body 195 having upper 

and lower plates 196 and 198, and the piston spring 202, 

65 which is concentrically placed around the piston body 195 

and in the coaxial spring housing 220. The inner bore 204 

comprises the valve 206 and is centrally longitudinally 
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located within the piston body 195. The inner bore 204 ing 149 having lower and upper ends 150 and 151, and a 
extends between the upper aperture 208 located at the upper central bore 153. The lower end 150 of the housing 149 
end 196 of the piston body 195 and the lower apertae 210 comprises the connection compartment 154 where the port 
located at the lower end 198 of the piston body 195. The 134 of the endoscope 120 is received so that the endoscope 
inner bore 204 connects the upper portion 155 of the central 5 120 can be connected to the connector 119. As in the 
bore 153 to the connection compartment 154. The valve 206 previous embodiment, lateral openings 171 around the con-
is positioned within the inner bore 204 and comprises the nection compartment 154 allow an outside fluid, such as a 
ball 222 and the valve spring 224. Ile valve spring 224 sterilizing solution in the tray 122 (See FIG. 1A), to enter 
urges the ball 222 towards the upper aperture 208 and forms into the connection compartment 154 so as to treat the outer 
a fluid tight seal therein. The lower end 198 of the piston 

10 
surface 144 of the port. Ile upper end 151 of the housing 

body comprises a piston surface 132 to sealably contact with 149 comprises a tubing connector 158 to connect the fluid 
the sealing surface 140 of the port 134 when the piston body source (not shown) to the connector 119. 
195 is moved toward the sealing surface 140 with the In this embodiment, the central bore 153 comprises a 
increasing fluid pressure as in the manner described above. piston assembly 194. As in the previous embodiments, the 

FIG. 7 shows a second embodiment of the connector 119 1S piston assembly 194 comprises a piston body 195 having an 
bore of the present invention. In this embodiment, the connector inner 204. However, in this embodiment, the piston 

119 comprises a housing 149 having lower and upper ends body 195 may comprise an extension portion 242 allached 
150 and 151, and a central bore 153. The lower end 150 of to the piston body 195, as in the manner shown in FIG. 8. 
the housing 149 comprises the connection compartment 154 A side wall 244 of the extension portion 242 extends 

peripherally perpendicularly from an upper aperture 208 where the port 134 of the endoscope 120 is received so that 
the endoscope 1-20 can be connected to the connector 119. 

20 defined by an upper plate 196 of the piston body 195 (See, 
As in the previous embodiment, lateral openings 171 around 

FIG. 7). In this configuration, the inner bore 204 may 
continuously extend from a lower aperture 210 defined by the connection compartment 154 allow an outside fluid, such the lower plate 198 to an aperture 246 defined by the upper as a sterilizing solution in the tray 122 (See FIG. 1A), to end of the side wall 242 of the extension portion 240. In this enter into the connection compartment 154 so as to triat the 25 embodiment, the aperture 246 will be referred to as the 

outer surface 144 of the port 134. ’17he upper end 151 of the upper aperture of the inner bore 204 hereafter. The lower 
housing 149 comprises a tubing connector 158 to connect plate 198 of the piston body comprises the piston surface 
the fluid source (not shown) to the connector 119. 132 to scalably contact with the sealing surface 140 of the 

The central bore 153 comprises a piston assembly 194 port 134 when the piston body 195 moves toward the sealing 
which is centered within the central bore 153. The piston 30 surface 140. 
assembly comprises a piston body 195 with an upper plate A piston spring 202 is concentrically placed around the 
196, a lower plate 198 and an inner bore 204. The inner bore piston body 195 and in the spring housing 220. The piston 
204 extends along the body 195 and between the upper spring 202 biases the piston body 195 toward a second 
aperture 208 defined by the upper plate 196 and the lower direction 235. In particular, in this embodiment, an annular 
aperture 210 defined by the lower plate 198. A piston -spring 35 plate 248 encloses a pressure chamber 250 above the upper 
202 is concentrically placed around the piston body 195 and plate 196. The pressure chamber can be alternatively placed 
in the spring housing 220. The inner bore 204 connects the under vacuum or pressure. As shown in FIG. 8, the annular 
upper portion 155 of the central bore 153 to the connection plate 248 is placed about the extension portion 240 and is 
compartment 154 so that when the connector 119 is con- appropriately sized to permit the extension portion 240 to 
nected to the endoscope port 134 a fluid communication 4o slip freely through the annular plate 248. A circumferential between the endoscope 120 and the fluid source (not shown) sealing edge 252 may be arranged on the annular plate and 
can be established. As shown in FIG. 7, as a departure from between the annular plate 248 and the extension portion 240 
the first embodiment, the inner bore 204 does not contain a so as to provide a scalable contact between the annular plate 
valve. The lower plate 198 of the piston body comprises the 248 and the wall 242 of the extension portion 240. Tle 
piston surface 132 to sealably contact with the sealing 45 annular plate 248 can be attached to the inner bore using 
surface 140 of the port 134 when the piston body 195 is suitable means, such as gluing, as in the manner shown in 
moved towards the sealing surface 140. FIG. 8. A flow orifice 254 through the connector housing 149 

During the operation, the piston body 195 is moved by the connects the pressure chamber 250 to a fluid source. When 
flow rate of the fluid so that at a predetermined reduced flow the pressure chamber 250 is filled with a fluid from the fluid 
rate the piston body remains at its initial position as in the 5o source (not shown), the pressure of the fluid urges the piston 
manner shown in FIG. 7. At this reduced flow rate, the fluid body in the first direction 233. 
flows through the inner bore 204 so as to clean and sterilize During the operation, the piston body 195 is moved by the 
the sealing surface 140. However, as the flow rate of the fluid fluid pressure in the pressure chamber 250. In this 
is increased toward a higher flow rate, the pressure over the embodiment, at the beginning of the process, the fluid may 
piston body 195 and, hence, the compressive force over the 55 be flown through the inner bore 204 so as to pretreat the 
spring 202 increases. As a result, at a predetermined higher outer surface 144 of the port 134. Since the port 134 is 
flow rate, the piston body moves toward the port 134 (in the loosely connected to the connector 119, the fluid cleans and 
direction of arrow 233) to seal the connection between the sterilizes the outer surface 144. The pressure in the pressure 
port 134 and the connector 119, while still allowing fluid to chamber is then increased to urge the piston toward the port 
flow through the inner bore 204. When the piston Surface 60 134 until the piston surface 132 comes in contact with the 
132 seals the sealing surface 140, as in the manner described sealing surface 140 thereby sealing the connection between 
above, fluid from the fluid source flows into the endoscope the connector 119 and the port 134. This allows sterilant 
120. In this embodiment, the compressive force on the fluid from the fluid source to flow into the endoscope 120. 
spring 202 determines the flow rate necessary to seal the port In this embodiment, upon completion of the process, the 
134. 65 pressure in the chamber 250 is relieved which results in the 

FIG. 8 shows a third embodiment of the connector 119 of , piston body moving back as a result of the compressive force 
the present invention. The connector 119 comprises a hous- on the spring 202. 
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