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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RAD: 14­120185­  ­4
DEP: 2020  DIRECCION DE NUEVAS CREACIONES 
TRA: 11  PCT­PATENTE DE INVENCION CAPITULOS I Y II 
ACT: 430   REQUERSOLICITA                    

FECHA:  2015­07­28 14:35:35
EVE:  378  FASE NACIONAL INCLUIDO CAPITULO I 
FOLIOS:   6

Como resultado del  examen de fondo realizado, con fundamento en el Artículo 45 de la 
Decisión 486 de la Comisión de la Comunidad Andina, se comunica:

1. Documentos estudiados  

    
Descripción: Rad. N° 14-120185-00000-0000 04/junio/2014
Reivindicaciones: Rad. N° 14-120185-00000-0000 04/junio/2014
Dibujos: Rad. N° 14-120185-00000-0000 04/junio/2014
Prioridad: PT 10600 11/noviembre/2011

    
                                      
2. Análisis de la Prioridad

Se acepta la reivindicación de  prioridad porque ésta solicitud fue presentada dentro del 
plazo establecido (Art. 9 D 486) y su contenido técnico corresponde con el de la prioridad 
reivindicada.

3. Objeto de la invención

De acuerdo con lo establecido en el numeral 1.2.2.2 del Capítulo Primero del Título X de la 
Circular Única para efectos del examen de patentabilidad, se tendrá en cuenta la tasa 
pagada por el solicitante al momento de comenzar el examen para las reivindicaciones 
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adicionales; esto es que cuando la solicitud contenga más de diez (10) reivindicaciones y 
no se haya pagado la tasa complementaria, sólo se estudiarán las cubiertas por la tasa 
pagada. Por lo tanto, se estudiaran las reivindicaciones 1 a 11.

Título de la  solicitud: “Sistema de enfriamiento interno para sellos mecánicos y uso del 
mismo” (Fl. 1).

El problema planteado en esta solicitud, consiste en lograr un sistema de enfriamiento de 
sellos mecánicos, con el que se logre aumentar la eficiencia de los equipos de bombeo en 
donde están instalados, de tal manera que se eviten tiempos de inactividad, servicios de 
mantenimiento y los problemas medioambientales originados por las fugas provocadas.

Para  resolver  este  problema  técnico,  la  solicitud  en  estudio  propone  un  sistema  de 
enfriamiento interno para sellos mecánicos que comprende un circuito interno en el cuerpo 
del sello mecánico, un punto de entrada del fluido, un punto de salida del fluido y dos 
anillos raspadores protectores. 

El  objeto  de  la  presente  solicitud  se  relaciona  con  la  Clasificación  Internacional  de 
Patentes (CIP): F 16 J 15/34.

4. Reivindicaciones relativas a un uso o a un segundo uso  (Art 14 y 21 D 486)

Las reivindicaciones 10 y 11, al  mencionar  que el  sistema de enfriamiento se aplica a 
determinados  sellos  y  a  bombas  centrifugas,  hace  referencia  a  la  forma de  utilizar  la 
invención. De acuerdo al artículo 14, los usos no pueden ser objeto de protección. En 
consecuencia,  las  reivindicaciones citadas no comprenden  materia  patentable  y  por  lo 
tanto, se sugiere eliminarlas.  

5. De la solicitud de patente 

Reivindicaciones (Art 30 D 486, Art 22 PCT)

El capítulo reivindicatorio no es claro porque:

 La reivindicación 2 y  las expresiones:  “…donde circula  un fluido de enfriamiento…” 
reivindicación  1)  “…para  la  zona  de  sello  de  anillo  estacionario  y  sello  de  tapa.” 
(reivindicación 7),  “…donde el fluido de enfriamiento se proyecta por pulverización al  
área  del  sello  secundario  desde  el  eje  de  la  manga.” (reivindicación  9);  describen 
funciones,  efectos,  ventajas  o  resultados  a  alcanzar,  los  cuales  no  son  aspectos 
susceptibles de patente. Para mayor claridad, el producto reclamado se debe definir 
técnicamente  mediante  sus  características  estructurales.  Se  sugiere  al  solicitante 
eliminar la reivindicación y las expresiones citadas.

 La  expresión:  “al  menos”  (reivindicación  1),  es  impreciso,  por  lo  cual  no  permite 
distinguir la invención del estado de la técnica.  Se sugiere sustituirlo por un término 
preciso o un rango concreto.

6.  Determinación del Estado de la Técnica

El estado de la técnica se determinó con base en la fecha de presentación de la solicitud 
de prioridad:  noviembre  11 de 2011,  y  se encontraron los siguientes  documentos  que 
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anticipan el objeto de esta solicitud:

Ítem Documento Título Fecha de Publicación

D1 DE 20217585
‘Sperrdruckdichtung mit 

Pumfunktion’
06/Mayo/2004

D2 EP 447.898
‘Improvements in barrier seal 

systems’
25/Septiembre/1991

D3 US 4’872.689
‘Mechanical seal with heat 

exchanger’
10/Octubre/1989

El documento  D11 divulga un sello con acción de bombeo,  con el  cual se sella un eje 
rotativo con un alojamiento que comprende unas copas acoplables (15) que tiene un canal 
de alimentación (32) y un canal de retorno (38) (reivindicación 1)

El  documento  D22 divulga  un  sello  barrera  para  sellar  un  espacio  anular  entre  un 
alojamiento y un eje rotativo que se extiende por el agujero del alojamiento (resumen).

El documento D23 divulga sellos que incluyen un par de miembros de sellado dispuestos 
en proximidad relativa respecto a un eje rotatorio (resumen).

7. Examen de Patentabilidad (Art 14 D486)

Novedad (Art 16 D486)
 
La  reivindicación  1  consiste  en:  “Un  sistema  de  enfriamiento  interno  para  sellos 
mecánicos, que comprende: - un circuito interno en el que el cuerpo del sello mecánico  
que consiste de una conexión...” (Ver página 14 del radicado No 14-120185-00000-0000). 

Comparación de las características técnicas esenciales, con las del estado de la técnica:

Características 
esenciales

D1 D2 D3

Un  sistema  de 
enfriamiento  interno 
para  sellos  mecánicos 
que comprende: 

Sello  de  presión  con 
acción  de  bombeo 
caracterizado por:

Sello  mecánico  con 
intercambiador  de  calor 
caracterizado por: 

Mejoras  en  sistemas  de 
sellos caracterizadas por: 

Un circuito interno en el 
cuerpo  del  sello 
mecánico  que  consiste 
de  una  conexión 
efectuada  en  el 
diámetro  más  grande 
del  sello  con  un 
diámetro de entre 2.5 y 
6.0  mm  que  se 
conectara a una cámara 
previamente 
implementada  dentro 
del  cuerpo,  que 
involucra en su periferia 
el  área  donde  se 
aplicara  el  sello 
secundario. 

Un  eje  (3)  al  que  lo 
rodea  un  alojamiento 
(1),  copas  de 
acoplamiento  (15)  que 
tienen  un  canal  de 
alimentación  (32)  y  un 
canal  de  retomo  (38) 
que  conectan  con  los 
sellos  (11)  y  (23) 
(reivindicación  1).  El 
conducto  de  circulación 
(32),  (36),  (37)  y  (38) 
conduce  el  fluido  para 
refrigerar  o  lubricar  los 
sellos  (11)  y  (23) 
(Transducción  de  la 
descripción,  Pág.  16, 
Párr. 2). 

Un  intercambiador  de 
calor (12) que hace parte 
del  sello  y  que  consiste 
en un cuerpo hueco que 
incluye  las  paredes  (43), 
(44),  (45)  y  (46).  Dicho 
cuerpo  (12)  se  extiende 
axialmente  hacia 
posiciones  axiales 
espaciadas  en  lados 
opuestos entre los anillos 
(28)  y  (32)  para  que 
ambos  anillos  estén 
expuestos  a  una  zona 
anular  que  existe  entre 
sus  superficies  y  la 
superficie  interior  del 
intercambiador  de  calor 

Un sello interno (66) está 
espaciado axialmente  del 
sello  exterior  (46).  Los 
sellos  interno  y  externo 
junto con la camisa (36) y 
el  plato  (18)  forman  una 
cámara  (68).  La  carama 
esta en comunicación con 
el  conducto  (28)  en  el 
plato  por  donde  se 
suministra  el  fluido  a  la 
cámara  desde  el  un 
reservorio  (Col.  4,  líneas 
11 a 17). El anillo primario 
tiene  una  pluralidad  de 
ranuras (82) formadas en 
el  diámetro  interior,  las 
cuales  facilitan  el 

1 http://worldwide.espacenet.com/publicationDetails/biblio?CC=DE&NR=20217585U&KC=&locale=en_EP&FT=E 

2 http://worldwide.espacenet.com/publicationDetails/description?
CC=EP&NR=0447898A2&KC=A2&FT=D&ND=&date=19910925&DB=&locale=en_EP 

3 https://docs.google.com/viewer?url=patentimages.storage.googleapis.com/pdfs/US4872689.pdf 
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(12)  (Col.  4,  líneas  35 a 
55; Col. 5, líneas 1 a 4).

movimiento  del  fluido  a 
través de la cámara (68) a 
las  caras  de  los  sellos 
(Fig. 2; Col. 4, líneas 31 a 
35).

Un punto de entrada del 
fluido de enfriamiento.

Una entrada (52) para el 
medio  de intercambio  de 
calor (Col.  5, líneas 15 a 
18).

Una  línea  de  suministro 
de  fluido  desde  un 
reservorio  conecta  con 
alguna  de  las  entradas 
(24),  (26),  (19)  o  (31) 
(Col. 2, líneas 26 a 42).

Un punto  de salida del 
fluido de enfriamiento. 

Una  salida  (54)  para  el 
medio  de intercambio  de 
calor (Col.  5, líneas 15 a 
18).

Una salida (128) de vuelta 
al  reservorio  (Col.  5, 
líneas 49 a 51). 

Dos  anillos  raspadores 
protectores. 

Anillos (30),  (18) y (16) 
y  los  sellos  dinámicos 
(13 y 25) (Fig. 1).

Un par de sellos anulares 
(Col.  3,  líneas  58 a  60). 
O-ring (24) (Col. 3, líneas 
66 y 67)

O-ring  (40),  anillo  de 
retención  (42) (Col.  3, 
líneas 43 a 52).

De  acuerdo  con  la  tabla  anterior,  las  características  esenciales  del  sistema  de  la 
reivindicación 1 habían sido divulgadas previamente en los documentos D1, D2 y D3, por 
lo tanto, la materia reivindicada no es nueva.

Asimismo,  los  documentos  antecedentes  divulgan  las  características  de  las 
reivindicaciones dependientes así:

 Reivindicación 3: Una salida (128) de vuelta al reservorio. Una línea de suministro 
de fluido desde un reservorio conecta con alguna de las entradas (24), (26), (19) o 
(31) (D3: Figs. 4 y 5; Col. 2, líneas 26 a 42; Col. 5, líneas 49 a 51).

 Reivindicación 4: Los puntos de entrada y salida del fluido de enfriamiento tienen el 
mismo diámetro (D3: Figs. 4 y 5)

 Reivindicación 6: Se aplica un separador entre los puntos de entrada y salida del 
fluido de enfriamiento (D3: Fig. 5).

 Reivindicación 7: El conducto de circulación (32), (36), (37) y (38) conduce el fluido 
para refrigerar o lubricar los sellos (11) y (23) (D1: Transducción de la descripción, 
Pág. 16, Párr. 2).

 Reivindicación 8: Anillos (30), (18) y (16) y los sellos dinámicos (13 y 25) (D1: Fig. 
1). Un par de sellos anulares (D2: Col. 3, líneas 58 a 60). O-ring (24) (D2: Col. 3, 
líneas 66 y 67). O-ring (40), anillo de retención (42) (D3: Col. 3, líneas 43 a 52).

 Reivindicación  9:  Los  sistemas  tipo  aspersor  para  lubricación  y  refrigeración  no 
pueden  dar  novedad  a  la  invención,  por  cuanto  son  ampliamente  conocidos  y 
utilizados en sellos instalados en sistemas de bombeo4.

Las  reivindicaciones  2,  10  y  11  fueron  afectadas  en  el  numeral  4  de  la  presente 
comunicación. 

4 BLOCH,  Heinz  y  BUDRIS,  Allan.  Pump  User`s  Handbook:  Life  Extension.  Cuarta  Edicion.  Figura  9-  11.  Disponible  en: 
https://books.google.com.co/books?id=6TZSCAAAQBAJ&pg=PT1159&dq=spray+for+lubrication+
+for+seals+of+pumps&hl=es&sa=X&ei=YiydVeGCIImYNo_yiOgJ&ved=0CCQQ6AEwAA#v=onepage&q=spray%20for%20lubrication
%20%20for%20seals%20of%20pumps&f=false 
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8. Conclusión

Los requisitos de Patentabilidad de la presente solicitud están afectados así:

Ítem Documento Reivindicaciones afectadas Requisito que afecta
D1 DE 20217585 1, 7 y 8 Novedad/Nivel Inventivo
D2 EP 447.898 1, 6 y 8 Novedad/Nivel Inventivo
D3 US 4’872.689 1, 3, 4 y 8 Novedad/Nivel Inventivo



En cumplimiento  del  artículo  45  de  la  Decisión  486  de  la  Comisión  de  la  Comunidad 
Andina,  se  le  indica  que  debe  dar  respuesta  dentro  del  término  de  sesenta  (60)  días 
contados a partir del día siguiente de la fecha de notificación de la presente comunicación. 
En caso de no dar  respuesta  al  presente  requerimiento,  o  si  a  pesar  de  la  respuesta 
subsistieran los impedimentos para la concesión, se denegará la patente.

Se invita al solicitante se sirva indicar, si así lo considera, su renuncia al término faltante de 
sesenta (60) días  para dar respuesta a este requerimiento y presentarla por escrito.

Finalmente, se le recuerda al solicitante que si como respuesta a este requerimiento llegara 
a modificar el capítulo reivindicatorio y éste contenga más de diez (10) reivindicaciones, no 
pagará  la  tasa  de  modificación  voluntaria  pero  sí  la  correspondiente  al  pago  por 
reivindicación adicional.

Notifíquese el  presente oficio  conforme a lo dispuesto en el  numeral  5.2,  literal  e),  del 
capítulo quinto del título primero de la Circular Única No. 10 de 2001. 

El anterior requerimiento fue notificado por fijación en lista, de fecha  2015-08-04

Elaboró: Monica Andrea Gutierrez Almonacid
Revisó: Sonia Andrea Diaz Pirazan
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output. 
 
 
DESCRIPTION DE20217585 
 
 
A mechanical seal has a stationary Gleitringauf, the z generally. 
---------------------------------------------------------------------------------------------------------------------------- 

 Eine Gleitringdichtung weist im allgemeinen einen stationären Gleitringauf, der z. 
 
 
B. with a flange-glasses-rotatably attached to the housing is, and a dynamic seal ring, the wirdund
rotatably attached to the shaft for rotation therewith. 
---------------------------------------------------------------------------------------------------------------------------- 

 B. mit einer flanschartigen Brille drehfest an dem Gehäuse befestigtwird, und einen dynamischen
Gleitring, der drehfest mit der Welle befestigt wirdund mit dieser rotiert. 
 
 
Lie on a sliding surface aneinanderan the two sliding rings and cause there, the seal between the
stationary and the dynamic parts of the mechanical seal. 
---------------------------------------------------------------------------------------------------------------------------- 

 An einer Gleitfläche liegen die beiden Gleitringe aneinanderan und bewirken dort, die Abdichtung
zwischen den stationären und den dynamischenTeilen der Gleitringdichtung. 
 
 
The sliding rings are for example biased together with springs in order to achieve a strong contact
pressure and thus a good sealing effect. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die Gleitringe sind beispielsweise mit Federn gegeneinandervorgespannt, um einen kräftigen
Andruck und damit eine gute Dichtwirkung zu erzielen. 
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When barrier pressure seals of the mechanical seal einemauf burdensome pressure is within the
mechanical seal impression by means of a sealing medium, such as oil, up, counteracts. 
---------------------------------------------------------------------------------------------------------------------------- 

 Bei Sperrdruckdichtungen wird innerhalb der Gleitringdichtung einDruck mit Hilfe eines
Sperrmediums, wie beispielsweise Öl, aufgebaut, der einemauf der Gleitringdichtung lastenden
Druck entgegenwirkt. 
 
 
At the same time serves dasSperrmedium for heat dissipation and lubrication of the mechanical
seal. 
---------------------------------------------------------------------------------------------------------------------------- 

 Gleichzeitig dient dasSperrmedium zur Wärmeabfuhr und Schmierung der Gleitringdichtung. 
 
 
Common enough, are blocking pressure seals as so-called double mechanical seals run with a
innerenund an external mechanical seal. 
---------------------------------------------------------------------------------------------------------------------------- 

 Üblicherweisesind Sperrdruckdichtungen als sogenannte Doppel-Gleitringdichtungen mit einer
innerenund einer äußeren Gleitringdichtung ausgeführt. 
 
 
 
 
Such a double mechanical seal is disclosed in. 
---------------------------------------------------------------------------------------------------------------------------- 

 Eine derartige Doppel-Gleitringdichtung ist in offenbart. 
 
 
It has two seals, an inner mechanical seal the housing interior relative to the shaft seals andan
outer mechanical seal seals the environment against the shaft. 
---------------------------------------------------------------------------------------------------------------------------- 

 Sie weist zwei Gleitringdichtungen auf, wobei eineinnere Gleitringdichtung den
Gehäuseinnenraum gegenüber der Welle abdichtet undeine äußere Gleitringdichtung die
Umgebung gegen die Welle abdichtet. 
 
 
The Zulaufund return of the barrier medium is in the glasses between the two
Gleitringdichtungenstatt. 
---------------------------------------------------------------------------------------------------------------------------- 

 Der Zulaufund Rücklauf des Sperrmediums findet in der Brille zwischen den beiden
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Gleitringdichtungenstatt. 
 
 
The locking medium is conveyed in the field of external mechanical seal with the aid of a sleeve
eineran trained helical pump groove and the pump groove-surrounding pump duct wall. 
---------------------------------------------------------------------------------------------------------------------------- 

 Das Sperrmedium wird im Bereich der äußeren Gleitringdichtung mit Hilfe eineran einer Hülse
ausgebildeten schraubenförmigen Pumpnut und einer die Pumpnut umgebendenPumpkanalwand
gefördert. 
 
 
 
 
The new invention has for its object to provide a suitable for fast-running double mechanical
waves with an improved locking Förderungsmöglichkeitdes print medium while simplified
construction. 
---------------------------------------------------------------------------------------------------------------------------- 

 Der neuen Erfindung liegt die Aufgabe zugrunde, eine für schnell-laufendeWellen geeignete
Doppelgleitringdichtung mit einer verbesserten Förderungsmöglichkeitdes Sperrdruckmediums bei
gleichzeitiger vereinfachter Konstruktion zu schaffen. 
 
 
 
 
This object is achieved by the features of Anspruchs1. 
---------------------------------------------------------------------------------------------------------------------------- 

 Diese Aufgabe wird erfindungsgemäß mit den Merkmalen des Anspruchs1 gelöst. 
 
 
 
 
The invention proposes a double mechanical seal, whose Brilleim area between the two seals has
a conical pump channel wall zurFörderung the barrier medium. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die Erfindung schlägt eine Doppel-Gleitringdichtung vor, deren Brilleim Bereich zwischen den
beiden Gleitringdichtungen eine konische Pumpkanalwand zurFörderung des Sperrmediums
aufweist. 
 
 
This conical surface a pumping action is achieved innerhalbder seal that makes use of the
centrifugal force advantage. 
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---------------------------------------------------------------------------------------------------------------------------- 

 Mit dieser konischen Fläche wird innerhalbder Dichtung eine Pumpwirkung erzielt, die sich die
Zentrifugalkraft zu Nutze macht. 
 
 
By the centrifugal force of the rotating shaft, the barrier medium to außenabgeschleudert where it
impinges on the pump channel wall. 
---------------------------------------------------------------------------------------------------------------------------- 

 Durch die Zentrifugalkraft der umlaufenden Welle wird das Sperrmedium nach
außenabgeschleudert, wo es auf die Pumpkanalwand auftrifft. 
 
 
There, the barrier medium Due to the conical shape of the pump channel wall is further conveyed. 
---------------------------------------------------------------------------------------------------------------------------- 

 Dort wird das Sperrmediumaufgrund der konischen Form der Pumpkanalwand weiterbefördert. 
 
 
Thus, a pumping action from the inlet to the outlet of the mechanical seal is achieved on
einfacheArt ways. 
---------------------------------------------------------------------------------------------------------------------------- 

 Somit wird auf einfacheArt und Weise eine Pumpwirkung vom Zulauf zum Ablaß der
Gleitringdichtung erzielt. 
 
 
The seal according to the invention is suitable for fast-running pumps. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die erfindungsgemäße Dichtung eignet sich für schnell-laufende Pumpen. 
 
 
To be used despite a very small design, which allows the seal, even in small Räumenmit small
diameters, require this seal no auger or separate mechanical conveying in circulation. 
---------------------------------------------------------------------------------------------------------------------------- 

 Trotz einersehr kleinen Bauweise, welche es der Dichtung ermöglicht, auch in kleinen Räumenmit
kleinen Durchmessern eingesetzt werden zu können, benötigt diese Dichtung
keineSchneckenförderung oder separate mechanische Förderung im Zirkulationsweg. 
 
 
You eignetsich also called thermosyphon, which are often used for blocking media, as it were,
natural circulation of the barrier medium of poetry Supports will. 
---------------------------------------------------------------------------------------------------------------------------- 

 Sie eignetsich auch für sogenannte Thermosyphonsysteme, die für Sperrmedien häufig
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eingesetztwerden, da die gewissermaßen natürliche Zirkulation des Sperrmediums von der
Dichtungunterstützt wird. 
 
 
 
 
Preferably, the diameter of the pump channel wall in the region of Outer mechanical seal is greater
than in the region of the inner face seal, so that the sealing medium is conveyed from the inside to
the outside. 
---------------------------------------------------------------------------------------------------------------------------- 

 Vorzugsweise ist der Durchmesser der Pumpkanalwand im Bereich deräußeren Gleitringdichtung
größer als im Bereich der inneren Gleitringdichtung, sodaß das Sperrmedium von innen nach
außen gefördert wird. 
 
 
This has the advantage, daßzunächst the cooler inner mechanical seal by the barrier fluid is
cooled underst then the outer, which is usually hot, because it can not be cooled from the outside. 
---------------------------------------------------------------------------------------------------------------------------- 

 Dies hat den Vorteil, daßzunächst die kühlere innere Gleitringdichtung von dem Sperrmedium
gekühlt wird underst dann die äußere, die meistens heißer wird, da sie nicht von außen gekühlt
werdenkann. 
 
 
Thus, the erwärmteSperrmedium also cool the inside of the double mechanical slightly the outer
mechanical seal efficiently. 
---------------------------------------------------------------------------------------------------------------------------- 

 So kann das auf der Innenseite der Doppelgleitringdichtung geringfügig erwärmteSperrmedium
auch noch die äußere Gleitringdichtung effizient kühlen. 
 
 
 
 
According to a preferred embodiment of the invention diePumpkanalwand starts unimpeded in the
amount of static seal ring of the inner mechanical seal, wodurchdas barrier medium on the inboard
side of the inner Gleitringdichtungzirkulieren can. 
---------------------------------------------------------------------------------------------------------------------------- 

 Gemäß einer bevorzugten Ausführungsform der Erfindung beginnt diePumpkanalwand in Höhe
des statischen Gleitrings der inneren Gleitringdichtung, wodurchdas Sperrmedium unbehindert an
der innen liegenden Seite der inneren Gleitringdichtungzirkulieren kann. 
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The other end of the pump channel wall extends, however bisetwa to the sliding surface of the
external mechanical seal, so that the blocking medium is conveyed direktzu the sliding surface. 
---------------------------------------------------------------------------------------------------------------------------- 

 Das andere Ende der Pumpkanalwand erstreckt sich hingegen bisetwa zur Gleitfläche der
äußeren Gleitringdichtung, so daß das Sperrmedium direktzu der Gleitfläche gefördert wird. 
 
 
Often, the stationary seal ring has an undercut, then the pump channel wall can also facing only
up to the inner dasheißt of the spectacles, the top of the undercut extending what ausreichendist
for a circulation of the barrier medium in the region of the outer mechanical seal. 
---------------------------------------------------------------------------------------------------------------------------- 

 Oftmals weist der stationäre Gleitring einenHinterschnitt auf, dann kann sich die Pumpkanalwand
auch nur bis zum inneren, dasheißt der Brille zugewandten, Anfang des Hinterschnitts erstrecken,
was für eineZirkulation des Sperrmedium im Bereich der äußeren Gleitringdichtung
ausreichendist. 
 
 
 
 
The dynamic seal rings can be attached to one of the shaft aufschiebbarenHülse, which greatly
simplifies installation. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die dynamischen Gleitringe können an einer auf die Welle aufschiebbarenHülse befestigt sein,
was die Montage erheblich vereinfacht. 
 
 
Furthermore dieHülse may have an inlet recess on internal mechanical seal, the outside, that is,
begins at the inner end of the pump channel wall and sichbis can continue under the pump
channel wall. 
---------------------------------------------------------------------------------------------------------------------------- 

 Des weiteren kann dieHülse im Bereich der inneren Gleitringdichtung eine Einlaßausnehmung
aufweisen,die außerhalb, das heißt vor dem inneren Ende der Pumpkanalwand beginnt und
sichbis unter die Pumpkanalwand fortsetzen kann. 
 
 
This inlet recess improves life flow of blocking medium in a pump channel between wall and
sleeve formed pump channel. 
---------------------------------------------------------------------------------------------------------------------------- 

 Diese Einlaßausnehmung verbessert dasEinströmen des Sperrmedium in einen zwischen
Pumpkanalwand und Hülse gebildetenPumpkanal. 
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It can also be provided an outlet recess in the sleeve, which begins within the pump channel wall
and can also continue to pump from the duct wall out. 
---------------------------------------------------------------------------------------------------------------------------- 

 Es kann auch noch eine Auslaßausnehmung in der Hülse vorgesehen sein,die innerhalb der
Pumpkanalwand beginnt und sich auch bis aus der Pumpkanalwandheraus fortsetzen kann. 
 
 
The outlet recess facilitates the outflow of Sperrmediumsaus the pump channel. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die Auslaßausnehmung erleichtert das Ausströmen des Sperrmediumsaus dem Pumpkanal. 
 
 
The two recesses facilitate additional mounting derHülse inside the goggles. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die beiden Ausnehmungen erleichtern zusätzlich die Montage derHülse innerhalb der Brille. 
 
 
 
 
In order to improve the conveying behavior, the recesses may be konischausgebildet, preferably
parallel to the pump channel wall. 
---------------------------------------------------------------------------------------------------------------------------- 

 Zur Verbessern des Förderverhaltens können die Ausnehmungen konischausgebildet sein,
vorzugsweise parallel zu der Pumpkanalwand. 
 
 
This allows the Abschleuderndes barrier medium can be improved. 
---------------------------------------------------------------------------------------------------------------------------- 

 Dadurch kann das Abschleuderndes Sperrmediums verbessert werden. 
 
 
Can angeordnetenAusnehmungen means the outlet recess or optionally, still further between the
inlet recess and the outlet recess the width of the pump channel sections are adapted to influence
umdie pumping action. 
---------------------------------------------------------------------------------------------------------------------------- 

 Mittels der Auslaßausnehmung oder gegebenenfallsnoch weiterer zwischen der
Einlaßausnehmung und der Auslaßausnehmung angeordnetenAusnehmungen kann die Breite
des Pumpkanals abschnittsweise angepaßt werden, umdie Pumpwirkung zu beeinflussen. 
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In the following, an embodiment of the invention is explained in more detail with reference
derZeichnung, wherein Fig. 1 shows a longitudinal section through the locking pressure seal. 
---------------------------------------------------------------------------------------------------------------------------- 

 Im folgenden wird ein Ausführungsbeispiel der Erfindung anhand derZeichnung näher erläutert,
wobei Fig. 1 einen Längsschnittdurch die Sperrdruckdichtung zeigt. 
 
 
 
 
As shown in FIG. 1, a pressure-tight housing 1 a shaft passage 2, through which a rotating shaft 3
runs. 
---------------------------------------------------------------------------------------------------------------------------- 

 Gemäß Fig. 1 weist ein druckdichtes Gehäuse 1 einen Wellendurchgang 2 auf, durch das eine
rotierende Welle 3 verläuft. 
 
 
Proceeding from the outer surface 4 of the housing 1 extends a receiving space 5, the
ringförmigumgibt the shaft 3. 
---------------------------------------------------------------------------------------------------------------------------- 

 Ausgehend von der Außenfläche 4 des Gehäuses 1 verläuft ein Aufnahmeraum 5 , der die Welle
3 ringförmigumgibt. 
 
 
A locking pressure seal 10 seals the housing interior and dieUmgebung from against the shaft 3. 
---------------------------------------------------------------------------------------------------------------------------- 

 Eine Sperrdruckdichtung 10 dichtet den Gehäuseinnenraum und dieUmgebung gegen die Welle 3
ab. 
 
 
The outer housing wall 4 is witha seal 6 sealed to the barrier pressure seal 10. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die Gehäuseaußenwand 4 ist miteinem Dichtring 6 gegenüber der Sperrdruckdichtung 10
abgedichtet. 
 
 
 
 
The barrier pressure seal 10 is here as a double-Gleitringdichtungausgeführt; it can also be used
other types of seals, while dieseals locking pressure seals can be operated. 
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---------------------------------------------------------------------------------------------------------------------------- 

 Die Sperrdruckdichtung 10 ist hier als Doppel-Gleitringdichtungausgeführt; es können auch
andere Dichtungstypen verwendet werden, solange dieseals Sperrdruckdichtungen betrieben
werden können. 
 
 
 
 
A 3 surrounding the inner shaft mechanical seal 11 of the sealing pressure seal 10 is located in
the receiving space 5 to seal the housing interior against the shaft 3. 
---------------------------------------------------------------------------------------------------------------------------- 

 Eine die Welle 3 umgebende innere Gleitringdichtung 11 der Sperrdruckdichtung 10 befindet sich
in dem Aufnahmeraum 5 , um den Gehäuseinnenraum gegen die Welle 3 abzudichten. 
 
 
Dieinnere mechanical seal 11 comprises a stationary seal ring 12 and a dynamic seal ring 13; the
two slip rings 12, 13 come together in a sliding surface 14, diedie sealing surface forms between
stationary and rotating parts. 
---------------------------------------------------------------------------------------------------------------------------- 

 Dieinnere Gleitringdichtung 11 besteht aus einem stationären Gleitring 12 und einem
dynamischen Gleitring 13 ; die beiden Gleitringe 12 , 13 treffen in einer Gleitfläche 14 aufeinander,
diedie Dichtfläche zwischen ortsfesten und rotierenden Teilen bildet. 
 
 
 
 
The stationary seal ring 12 engages a shaft surrounding a 3 glasses 15, which is not
gezeigterSchrauben means of several connected to the outer surface 4 of the housing 1. 
---------------------------------------------------------------------------------------------------------------------------- 

 Der stationäre Gleitring 12 greift in eine die Welle 3 umgebende Brille 15 ein, die mittels mehrerer
nicht gezeigterSchrauben mit der Außenfläche 4 des Gehäuses 1 verbunden ist. 
 
 
The stationary seal ring 12 is axially movably mounted in the spectacles 15 and sealed with a
sealing ring 16 against the glasses 15. 
---------------------------------------------------------------------------------------------------------------------------- 

 Der stationäre Gleitring 12 ist axial beweglich in der Brille 15 gelagert und mit einem Dichtring 16
gegen die Brille 15 abgedichtet. 
 
 
For rotation, the stationary seal ring 12 has a slot which is engaged by a projection of 15 glasses. 
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---------------------------------------------------------------------------------------------------------------------------- 

 Zur Drehsicherung weist der stationäre Gleitring 12 einen Schlitz auf, in den ein Vorsprung der
Brille 15 eingreift. 
 
 
 
 
The dynamic seal ring 13 is attached to a fitting on the shaft 3 sleeve 17 with slight radial play
andwith a sealing ring 18 is sealed against the sleeve 17. 
---------------------------------------------------------------------------------------------------------------------------- 

 Der dynamische Gleitring 13 ist an einer auf der Welle 3 sitzenden Hülse 17 mit geringem
radialen Spiel befestigt undmit einem Dichtring 18 gegen die Hülse 17 abgedichtet. 
 
 
To Drehsicherungdes dynamic seal ring 13 relative to the shaft 3 engages einin a radially
projecting portion 19 of the sleeve 17 eingesetzterBolzen 20 in a slot 21 of a dynamic seal ring 13. 
---------------------------------------------------------------------------------------------------------------------------- 

 Zur Drehsicherungdes dynamischen Gleitringes 13 gegenüber der Welle 3 greift einin einem
radial abstehenden Bereich 19 der Hülse 17 eingesetzterBolzen 20 in einen Schlitz 21 des
dynamischen Gleitringes 13 ein. 
 
 
Support several circumferentially distributed springs 22 Sichan from the goggles 15 and press the
stationary seal ring 12 on the other sliding surface 14 with the dynamic seal ring 13 together. 
---------------------------------------------------------------------------------------------------------------------------- 

 Mehrere über den Umfang verteilte Federn 22 stützen sichan der Brille 15 ab und pressen den
stationären Gleitring 12 ander Gleitfläche 14 mit dem dynamischen Gleitring 13 zusammen. 
 
 
 
 
On the outer side of the spectacles 15 has an outer face seal 23 is arranged, which is to the
innerenGleitringdichtung 11 in the structure is substantially symmetrical. 
---------------------------------------------------------------------------------------------------------------------------- 

 An der Außenseite der Brille 15 ist eine äußere Gleitringdichtung 23 angeordnet, die im Aufbau im
wesentlichen symmetrisch zu der innerenGleitringdichtung 11 ist. 
 
 
Thus, the mechanical seal 23 to an outer stationary seal ring 24 and a dynamic seal ring 25, which
together form a sliding surface 26. 
---------------------------------------------------------------------------------------------------------------------------- 
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 So weist auch die äußere Gleitringdichtung 23 einen stationären Gleitring 24 und einen
dynamischen Gleitring 25 auf, die zusammen eine Gleitfläche 26 bilden. 
 
 
 
 
The stationary seal ring 24 of the outer mechanical seal 23 is the same as the stationary seal ring
12 of the inner shaft seal 11 attached to the goggles 15. 
---------------------------------------------------------------------------------------------------------------------------- 

 Der stationäre Gleitring 24 der äußeren Gleitringdichtung 23 ist ebenso wie der stationäre
Gleitring 12 der inneren Gleitringdichtung 11 an der Brille 15 befestigt. 
 
 
To twist grips Einan the glasses 15 attached pin 27 in a slot 28 of the stationary seal ring 24 a. 
---------------------------------------------------------------------------------------------------------------------------- 

 Zur Verdrehsicherung greift einan der Brille 15 befestigter Bolzen 27 in einen Schlitz 28 des
stationären Gleitringes 24 ein. 
 
 
The two slip rings 24, 25 of the external mechanical seal 23 are ebenfallsmit springs biased
against each other. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die beiden Gleitringe 24 , 25 der äußeren Gleitringdichtung 23 sind ebenfallsmit Federn
gegeneinander vorgespannt. 
 
 
 
 
The dynamic seal ring 25 of the outer mechanical seal 23 is attached to an annular attachment 29,
which is connected to derHülse 17. 
---------------------------------------------------------------------------------------------------------------------------- 

 Der dynamische Gleitring 25 der äußeren Gleitringdichtung 23 ist an einem ringförmigen Aufsatz
29 befestigt, der mit derHülse 17 verbunden ist. 
 
 
The sleeve 17 extends continuously along the entire length of the mechanical seal 10th 
---------------------------------------------------------------------------------------------------------------------------- 

 Die Hülse 17 erstreckt sich durchgängigüber die gesamte Länge der Gleitringdichtung 10 . 
 
 
On the inside isthe sleeve 17 with a sealing ring 30 against the Gehäuseinnenraumabgedichtet. 
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---------------------------------------------------------------------------------------------------------------------------- 

 An der Innenseite istdie Hülse 17 mit einem Dichtring 30 gegen den
Gehäuseinnenraumabgedichtet. 
 
 
On the outside of the sleeve has a plurality of circumferentially distributed 17 holes through each
of which a set screw is screwed 29a of the annular attachment 29 against the shaft so that the
annular attachment 29 is fixed to the shaft 3. 
---------------------------------------------------------------------------------------------------------------------------- 

 An der Außenseite weist die Hülse 17 mehrere über den Umfangverteilte Löcher auf, durch die
jeweils eine Setzschraube 29a des ringförmigenAufsatzes 29 gegen die Welle verschraubt wird,
so daß der ringförmige Aufsatz 29 auf der Welle 3 fixiert ist. 
 
 
With a snap ring 31, which connects the annular attachment 29 to the sleeve 17, the sleeve 17 is
axially secured to the shaft 3. 
---------------------------------------------------------------------------------------------------------------------------- 

 Mit einem Sprengring 31 , der den ringförmigen Aufsatz 29 mit der Hülse 17 verbindet, wird die
Hülse 17 axial an der Welle 3 gesichert. 
 
 
 
 
The glasses 15 has an inlet 32 for dasSperrmedium. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die Brille 15 weist einen Zulaufkanal 32 für dasSperrmedium auf. 
 
 
The inlet 32 has a, extends with a threaded portion 32a extends from the housing 1 facing away
Stirnseiteder glasses 15 in respect to the shaft 3 axial Richtungin glasses 15. 
---------------------------------------------------------------------------------------------------------------------------- 

 Der Zulaufkanal 32 hat einen mit einem Gewinde versehenenBereich 32a , der sich von der dem
Gehäuse 1 abgewandten Stirnseiteder Brille 15 ausgehend, in bezüglich der Welle 3 axialer
Richtungin die Brille 15 erstreckt. 
 
 
This area is in a radially extending portion 32b of the inlet channel 32 on the other end sichim
central region 33 of the spectacle is, where the central region 33 axially in the middle between the
two stationary seal rings 12, 24 is. 
---------------------------------------------------------------------------------------------------------------------------- 

 Dieser Bereich geht in einen radial verlaufendenBereich 32b des Zulaufkanals 32 über, dessen
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anderes Ende sichim Zentralbereich 33 der Brille befindet, wobei der Zentralbereich 33 sich axial
in der Mitte zwischen den beiden stationären Gleitringen 12 , 24 befindet. 
 
 
From there, the barrier medium enters a gap which is bounded by the inner face seal 11 and the
sleeve 17. 
---------------------------------------------------------------------------------------------------------------------------- 

 Von dort gelangt das Sperrmedium in einen Spalt,der von der inneren Gleitringdichtung 11 und
der Hülse 17 begrenztwird. 
 
 
Further moves the barrier medium between the central portion 33 of the spectacle and the sleeve
17 passes. 
---------------------------------------------------------------------------------------------------------------------------- 

 Weiterhin bewegt sich das Sperrmedium zwischen dem zentralen Bereich 33 der Brille und der
Hülse 17 hindurch. 
 
 
 
 
In the central portion 33 is a pump channel wall 34 is formed in the eyeglass 15 which extends in
the axial direction approximately Vonder center of the stationary seal ring 12 of the inner face seal
11 to a rear section 24a of the stationary seal ring 24 of the outer mechanical seal 23. 
---------------------------------------------------------------------------------------------------------------------------- 

 In dem zentralen Bereich 33 ist in der Brille 15 eine Pumpkanalwand 34 ausgebildet, die sich in
axialer Richtung etwa vonder Mitte des stationären Gleitrings 12 der inneren Gleitringdichtung 11
bis zu einem Hinterschnitt 24a des stationären Gleitrings 24 der äußeren Gleitringdichtung 23
erstreckt. 
 
 
The pump channel wall 34 is conical, which increases the diameter in the direction of Outer
mechanical seal 23. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die Pumpkanalwand 34 ist konisch ausgebildet, wobei sich der Durchmesser in Richtung
deräußeren Gleitringdichtung 23 vergrößert. 
 
 
 
 
Formed between the pump channel wall 34 and the sleeve 17 wirdein pumping channel 35,
through the promoted is the blocking medium from the inner mechanical seal 11 to the external
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mechanical seal 23 in the arrow direction. 
---------------------------------------------------------------------------------------------------------------------------- 

 Zwischen der Pumpkanalwand 34 und der Hülse 17 wirdein Pumpkanal 35 gebildet, durch den
das Sperrmedium von der inneren Gleitringdichtung 11 zu der äußeren Gleitringdichtung 23 in
Pfeilrichtung gefördertwird. 
 
 
 
 
In the sleeve 17 an inlet recess 36 is formed in front of the inner end of the pump channel wall 34. 
---------------------------------------------------------------------------------------------------------------------------- 

 In der Hülse 17 ist vor dem inneren Ende der Pumpkanalwand 34 eine Einlaßausnehmung 36
ausgebildet. 
 
 
This inlet recess 36 starts approximately in the middle of the stationary seal ring 12 derinneren
mechanical seal 11 and continues until the middle of the pump channel wall 34. 
---------------------------------------------------------------------------------------------------------------------------- 

 Diese Einlaßausnehmung 36 beginnt etwa in der Mitte des stationären Gleitrings 12 derinneren
Gleitringdichtung 11 und setzt sich bis etwa zur Mitte der Pumpkanalwand 34 fort. 
 
 
At the end of the inlet recess 36, the sleeve 17 reaches again its original diameter. 
---------------------------------------------------------------------------------------------------------------------------- 

 Am Ende der Einlaßausnehmung 36 erreicht die Hülse 17 wieder ihren ursprünglichen
Durchmesser. 
 
 
The inlet recess 36 is as the pumping channel wall 34 conically namely WITH THE same angle, so
that the surfaces of the pump channel wall 34 and the recess 36 Einlaßaus parallel. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die Einlaßausnehmung 36 ist wie die Pumpkanalwand 34 konisch ausgebildet und zwar mitdem
gleichen Winkel, so daß die Flächen der Pumpkanalwand 34 und der Einlaßaus nehmung 36
parallel verlaufen. 
 
 
 
 
At the end of the inlet recess 36 an outlet recess 37, 34 which extends almost to the outer end of
the pump channel wall begins. 
---------------------------------------------------------------------------------------------------------------------------- 
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 Am Ende der Einlaßausnehmung 36 beginnt eine Auslaßausnehmung 37 , die fast bis zum
äußeren Ende der Pumpkanalwand 34 verläuft. 
 
 
The area of the outlet recess 37 is also parallel to the duct wall Flächeder pumping 34th 
---------------------------------------------------------------------------------------------------------------------------- 

 Die Fläche der Auslaßausnehmung 37 ist ebenfalls parallel zu der Flächeder Pumpkanalwand 34
. 
 
 
 
 
After the barrier medium ausgetretenist from the feed channel 32, first it circulates in the arrow
direction on the inner face seal 11 along. 
---------------------------------------------------------------------------------------------------------------------------- 

 Nachdem das Sperrmedium aus dem Zulaufkanal 32 ausgetretenist, zirkuliert es zunächst in
Pfeilrichtung an der inneren Gleitringdichtung 11 entlang. 
 
 
By rotating shaft 3 is the Sperrmediummitgenommen, thus resulting in a helical motion of the
barrier medium. 
---------------------------------------------------------------------------------------------------------------------------- 

 Durch die umlaufende Welle 3 wird das Sperrmediummitgenommen, so daß sich eine
schraubenförmige Bewegung des Sperrmediums ergibt. 
 
 
Now the barrier medium passes via the inlet recess 36 in the pump channel 35th 
---------------------------------------------------------------------------------------------------------------------------- 

 Nun gelangt das Sperrmedium über die Einlaßausnehmung 36 in den Pumpkanal 35 . 
 
 
There, it is spun off vondieser 3 due to centrifugal force of the shaft and impinges on the conical
wall 34 of the pump channel. 
---------------------------------------------------------------------------------------------------------------------------- 

 Dort wird es aufgrund der Zentrifugalkraft der Welle 3 vondieser abgeschleudert und trifft auf die
konische Pumpkanalwand 34 auf. 
 
 
Here, the barrier fluid is outward, so pushed toward the outer mechanical seal 23. 
---------------------------------------------------------------------------------------------------------------------------- 

 Hier wird das Sperrmedium nach außen, also in Richtung der äußeren Gleitringdichtung 23
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gedrückt. 
 
 
In the area of outlet recess 37 of Querschnittdes pumping channel 35 is expanded, so that the
barrier medium without hindrance from demPumpkanal 35 can emerge under the external
mechanical seal 23 where the barrier medium for cooling circulates before it, via a return channel
38 which is formed as the inlet 32 the confining pressure seal 10 leaves. 
---------------------------------------------------------------------------------------------------------------------------- 

 Im Bereich der Auslaßausnehmung 37 ist der Querschnittdes Pumpkanals 35 erweitert, so daß
das Sperrmedium ungehindert aus demPumpkanal 35 unter die äußere Gleitringdichtung 23
austreten kann,wo das Sperrmedium zur Kühlung zirkuliert, bevor es über einen Rücklaufkanal 38
, der wie der Zulaufkanal 32 ausgebildet ist, die Sperrdruckdichtung 10 verläßt. 
 
 
In the described circulation path 32, 36, 35, 37 and 38 flows through the barrier medium
zurAbführung of heat and to lubricate the mechanical seals 11 and 23rd 
---------------------------------------------------------------------------------------------------------------------------- 

 In dem beschriebenen Zirkulationsweg 32 , 36 , 35 , 37 und 38 strömt das Sperrmedium
zurAbführung von Wärme und zur Schmierung der Gleitringdichtungen 11 und 23 . 
 
 
 
 
By the pumping channel wall 34 and the inlet and outlet recesses 36, 37 an integrated pumping
action is obtained which leaves the barrier medium by circulating the sealing pressure seal; can be
dispensed with at least largely to external pumping means. 
---------------------------------------------------------------------------------------------------------------------------- 

 Durch die Pumpkanalwand 34 und die Einlaß- und Auslaßausnehmungen 36 , 37 wird eine
integrierte Pumpwirkung erzielt, die das Sperrmediumdurch die Sperrdruckdichtung zirkulieren
läßt; so kann auf externe Pumpmittel zumindestweitgehend verzichtet werden. 
 
 
The pumping action generated depends not only on the Drehzahlder shaft 3 and the size of the
seal also depends on the size of the pumping channel 35. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die erzielte Pumpwirkung hängt neben der Drehzahlder Welle 3 und der Größe der Dichtung
auch von der Größe des Pumpkanals 35 ab. 
 
 
The size can be varied by the distance between the pump channel wall 34 tothe sleeve 17 and
through the design of the recesses 36, 37. 
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---------------------------------------------------------------------------------------------------------------------------- 

 Die Größe kann durch den Abstand der Pumpkanalwand 34 zuder Hülse 17 und durch die
Ausgestaltung der Ausnehmungen 36 , 37 variiert werden. 
 
 
 
 
When mounting the locking ring 10 will seal these einfachauf the shaft 3 is pushed and the
stationary parts of the locking pressure seal 10 with the glasses 15 are secured to the housing 1. 
---------------------------------------------------------------------------------------------------------------------------- 

 Bei der Montage der Sperrringdichtung 10 wird diese einfachauf die Welle 3 aufgeschoben und
die stationären Teile der Sperrdruckdichtung 10 mit der Brille 15 werden an dem Gehäuse 1
befestigt. 
 
 
To secure the dynamic parts of the barrier pressure seal 10 werdendie set screws 30 tightened. 
---------------------------------------------------------------------------------------------------------------------------- 

 Zur Befestigung der dynamischen Teile der Sperrdruckdichtung 10 werdendie Setzschrauben 30
angezogen. 
 
 
To and during derMontage to prevent misalignment of the locking pressure seal 10 during
transport, the outside of the glasses Sindan mounted 15 adjustment screws 39. 
---------------------------------------------------------------------------------------------------------------------------- 

 Um während des Transports und während derMontage eine Dejustierung der Sperrdruckdichtung
10 zu verhindern, sindan der Außenseite der Brille 15 Justierschrauben 39 angebracht. 
 
 
Each adjustment screw 39 secures an adjustment sleeve 40 that has a radially projecting
projection 41. 
---------------------------------------------------------------------------------------------------------------------------- 

 Jede Justierschraube 39 sichert eine Justierhülse 40 , die einenradial abstehenden Vorsprung 41
aufweist. 
 
 
The adjusting screw is released 39, the adjustment sleeve 40 can be rotated so that derVorsprung
41 engages in an annular groove 42 of the annular attachment 29 and thus ensures that the inner
seal 11 and dieäußere mechanical seal 23 under the desired prestress. 
---------------------------------------------------------------------------------------------------------------------------- 

 Ist die Justierschraube 39 gelöst, kann die Justierhülse 40 gedreht werden, so daß derVorsprung
41 in eine ringförmige Nut 42 des ringförmigen Aufsatzes 29 eingreift und somit die innere

07-07-2015     17



Gleitringdichtung 11 und dieäußere Gleitringdichtung 23 unter der gewünschten Vorspannung
sichert. 
 
 
After the sealing pressure seal 10 is attached to both the housing 1 alsauch to the shaft 3, the
adjusting screws 39 can be loosened and unscrewed, the projections 41 out of engagement. 
---------------------------------------------------------------------------------------------------------------------------- 

 Nachdem die Sperrdruckdichtung 10 sowohl an dem Gehäuse 1 alsauch an der Welle 3 befestigt
ist, können die Justierschrauben 39 gelöst und die Vorsprünge 41 aus dem Eingriff
herausgedrehtwerden. 
 
 
The Justierhülsen 40 are turned away for later use with demVorsprung 41 of the groove 42 bolted
back to the spectacles 15. 
---------------------------------------------------------------------------------------------------------------------------- 

 Die Justierhülsen 40 werden zur späteren Wiederverwendung mit demVorsprung 41 von der Nut
42 abgewandt wieder an der Brille 15 festgeschraubt. 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output. 
 
 
CLAIMS DE20217585 
 
 
Confining pressure seal with pumping action, which is for sealing a rotating shaft (3) against a
housing (1) at this fastened, comprising: the shaft (3) surrounding on the housing (1)
anbringbarenBrille (15) having a feed channel (32) and a return channel (38) for a sealing
medium, a shaft (3) against denGehäuseinnenraum sealing internal mechanical seal (11) and
einerdie shaft (3) from the environment sealing the external mechanical seal (23), each
mechanical seal (11.23) two oppositely biased sliding rings (12,13; 24,25), whereinthe a circulation
path (32,36,35,37,38) for the barrier medium between the channels (32,38) and along the seals
(11,23) extends, characterized in that the spectacles (15) in the central region (33) between the
two mechanical seals (11,23) has a smooth conical widening inStrömungsrichtung pump channel
wall (34) for Förderungdes barrier medium. 
---------------------------------------------------------------------------------------------------------------------------- 

 Sperrdruckdichtung mit Pumpwirkung, die zur Abdichtung einer rotierendenWelle (3) gegen ein
Gehäuse (1) an diesem befestigbar ist, miteiner die Welle (3) umgebenden, an dem Gehäuse (1)
anbringbarenBrille (15), die einen Zulaufkanal (32) und einen Rücklaufkanal(38) für ein
Sperrmedium aufweist, einer die Welle (3) gegen denGehäuseinnenraum abdichtenden inneren
Gleitringdichtung (11) und einerdie Welle (3) gegen die Umgebung abdichtenden äußeren
Gleitringdichtung(23), wobei jede Gleitringdichtung (11,23) zwei gegeneinandervorgespannte
Gleitringe (12,13;24,25) aufweistund wobei ein Zirkulationsweg (32,36,35,37,38) für das
Sperrmedium zwischen den Kanälen (32,38) und entlang der Gleitringdichtungen (11,23)
verläuft,dadurch gekennzeichnet, daß die Brille (15) im Zentralbereich (33)zwischen den beiden
Gleitringdichtungen (11,23) eine sich inStrömungsrichtung erweiternde glatte konische
Pumpkanalwand (34) zur Förderungdes Sperrmediums aufweist. 
 
 
Confining pressure seal according to claim 1, characterized in that the pumping derDurchmesser
channel wall (34) increases in the direction of the outer seal (23). 
---------------------------------------------------------------------------------------------------------------------------- 
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 Sperrdruckdichtung nach Anspruch 1, dadurch gekennzeichnet, daß derDurchmesser der
Pumpkanalwand (34) in Richtung der äußeren Gleitringdichtung(23) zunimmt. 
 
 
Confining pressure seal according to claim 1 or 2, characterized in that the pump channel wall (34)
extends from the static seal ring (12) of the inner seal (11) to a between the statischenGleitring
(24) and the dynamic seal ring (25) formed sliding surface (26 ) of the outer mechanical seal (23). 
---------------------------------------------------------------------------------------------------------------------------- 

 Sperrdruckdichtung nach Anspruch 1 oder 2, dadurch gekennzeichnet,daß die Pumpkanalwand
(34) sich von dem statischen Gleitring (12)der inneren Gleitringdichtung (11) bis zu einer zwischen
dem statischenGleitring (24) und dem dynamischen Gleitring (25) gebildeten Gleitfläche(26) der
äußeren Gleitringdichtung (23) erstreckt. 
 
 
Confining pressure seal according to one of claims 1 to 3, characterized in that the pump channel
wall (34) (24) of the outer mechanical seal (23) extends to a rear section (24a) of the stationary
seal ring. 
---------------------------------------------------------------------------------------------------------------------------- 

 Sperrdruckdichtung nach einem der Ansprüche 1 bis 3, dadurch gekennzeichnet,daß die
Pumpkanalwand (34) sich bis zu einem Hinterschnitt (24a)des stationären Gleitrings (24) der
äußeren Gleitringdichtung (23)erstreckt. 
 
 
Confining pressure seal according to one of claims 1-4, characterized in that to the shaft (3)
attachable dynamic seal rings (13,25) can be pushed at one of the shaft (3) sleeve (17) are
mounted, the through the lens (15 ) protrudes, the pump channel and a wall (34) has opposed
generally cylindrical outer surface. 
---------------------------------------------------------------------------------------------------------------------------- 

 Sperrdruckdichtung nach einem der Ansprüche 1–4, dadurch gekennzeichnet,daß die an der
Welle (3) anbringbaren dynamischen Gleitringe (13,25) an einer auf die Welle (3) aufschiebbaren
Hülse (17)angebracht sind, die durch die Brille (15) hindurchragt und eine der
Pumpkanalwand(34) gegenüberliegende generell zylindrische Außenfläche hat. 
 
 
Confining pressure seal according to claim 5, characterized in that dieHülse (17) in the region of
the inner seal (11) eineEinlaßausnehmung (36), which begins outside the pump channel wall (34). 
---------------------------------------------------------------------------------------------------------------------------- 

 Sperrdruckdichtung nach Anspruch 5, dadurch gekennzeichnet, daß dieHülse (17) im Bereich der
inneren Gleitringdichtung (11) eineEinlaßausnehmung (36) aufweist, die außerhalb der
Pumpkanalwand(34) beginnt. 
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Confining pressure seal according to claim 5 or 6, characterized in that the sleeve (17) has a outlet
recess (37), the innerhalbder pump channel wall (34) begins. 
---------------------------------------------------------------------------------------------------------------------------- 

 Sperrdruckdichtung nach Anspruch 5 oder 6, dadurch gekennzeichnet,daß die Hülse (17) eine
Auslaßausnehmung (37) aufweist, die innerhalbder Pumpkanalwand (34) beginnt. 
 
 
Confining pressure seal according to claim 6 or 7, characterized in that the inlet recess (36) and /
or the outlet recess (37) are conical. 
---------------------------------------------------------------------------------------------------------------------------- 

 Sperrdruckdichtung nach Anspruch 6 oder 7, dadurch gekennzeichnet,daß die
Einlaßausnehmung (36) und/oder die Auslaßausnehmung (37)konisch ausgebildet sind. 
 
 
Confining pressure seal according to claim 8, characterized in that the pumping dieFlächen duct
wall (34) and the inlet recess (36) and / orthe outlet recess (37) are parallel. 
---------------------------------------------------------------------------------------------------------------------------- 

 Sperrdruckdichtung nach Anspruch 8, dadurch gekennzeichnet, daß dieFlächen der
Pumpkanalwand (34) und der Einlaßausnehmung (36) und/oderder Auslaßausnehmung (37)
parallel verlaufen. 
 
 
Confining pressure seal according to one of claims 1-9, characterized in that the pump channel
wall (34) has a diameter which is smaller alsdie inner diameter of the seal rings. 
---------------------------------------------------------------------------------------------------------------------------- 

 Sperrdruckdichtung nach einem der Ansprüche 1–9, dadurch gekennzeichnet,dass die
Pumpkanalwand (34) einen Durchmesser hat, der kleiner ist alsdie Innendurchmesser der
Gleitringe. 
 
 
It follows a sheet drawings 
---------------------------------------------------------------------------------------------------------------------------- 

 Es folgt ein Blatt Zeichnungen 

07-07-2015     3

































United States Patent [191 
Drumm 

4,872,689 
Oct. 10, 1989 

[11] Patent Number: 

[45] _ Date of Patent: 

[54] MECHANICAL SEAL WITH HEAT 
EXCHANGER 

[75] Inventor: Kevin R. Drumm, Markham, Canada 

[73] Assignee: Nuraseal Co. Ltd., Canada 

[21] Appl. No.: 41,144 
[22] Filed: Apr. 22, 1987 

[30] Foreign Application Priority Data 
Dec. 12, 1986 [CA] Canada ................................. .. 525130 

[51] Int. Cl.4 ...................... .. F16J 15/34; F16J 15/54; 
F28F V42 

[52] U.S. Cl. ................................... .. 277/9.5; 165/179; 
‘ 277/22; 277/81 R 

[58] Field of Search ................. .. 277/22, 32, 81 R, 85, 
277/87, 93 SD, 9.5; 165/179 

[56] References Cited 
U.S. PATENT DOCUMENTS 

2,223,519 12/1940 Hornschuch ........................ .. 277/22 

2,257,011 9/ 1941 Hillier . . . . . . . . . . . . . . .. 277/ 22 

2,362,571 11/1944 McCollum 165/179 X 
2,628,852 2/ 1953 Voytech ......................... .. 277/ 22 X 
3,213,798 10/1965 Carswell . 
3,259,391 7/1966 Csillag . 
3,847,212 11/1974 Withers, Jr. et a1. ............. .. 165/ 179 
3,889,960 6/1975 Wiese . 
4,109,920 8/1978 Wiese . 
4,114,899 9/1978 Kulzer et a1. ....................... .. 277/ 22 
4,465,427 8/1984 Libertini et a1. . 
4,538,821 9/1985 Wallace .......................... .. 277/81 R 
4,560,173 12/1985 Adams et a1. . 
4,586,718 5/1986 Stephenson et a1. . 

FOREIGN PATENT DOCUMENTS 

177068 5/1953 Austria .............................. .. 165/179 

293203 .9/1929 Canada . 
482656 4/ 1952 Canada . 
654978 l/ 1963 Canada . 

I6 56 44 52 /2 
I l __.L____, 

30 2628 .34 42 

656112 l/l963 Canada . 
689315 6/ 1964 Canada . 
704330 2/ 1965 Canada . 
736248 6/ 1966 Canada . 
908683 8/1972 Canada . 
986153 3/1976 Canada . 

1072595 2/1980 Canada . 

OTHER PUBLICATIONS 

Seven page presentation entitled “Advanstech Transt 
herm Cartridge Mechanical Seal” (undated). 

Primary Examiner-Allan N. Shoap 
Attorney, Agent, or Firm-—Howson & Howson 

[57] ABSTRACT 
The present invention is particularly concerned with 
rotary end face seals of the type including a pair of 
annular sealing members disposed in relatively rotatable 
sealing proximity about a rotation axis. Each of these 
annular members typically includes a radially arranged 
annular sealing surface with these sealing surfaces being 
in face-to-face sealing proximity with one another dur 
ing use so as to de?ne a radially arranged annular seal 
ing interface which separates a region of higher pres 
sure from a region of lower fluid pressure. The inven 
tion particularly provides an annular heat exchanger 
which, in use, surrounds the annular sealing members in 
radially spaced relation thereto to de?ne, within one of 
the above~noted regions, an annular zone of fluid pres 
sure between the heat exchanger and the sealing mem 
bers. The heat exchanger acts to transmit heat energy 
into or out of the above-noted annular zone thereby to 
affect the temperature of the ?uid in such zone during 
use and hence affect the operating temperatures of the 
sealing members and the interface temperature to 
achieve greater sealing efficiency and/or longer seal 
life. 

13 Claims, 2 Drawing Sheets 
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'MECHANICAL SEAL WITH HEAT EXCHANGER 

BACKGROUND OF THE INVENTION 

This invention relates to mechanical seals and in par 
ticular to heat exchangers for use in combination with 
such seals. 

In general, it is well known to modify the tempera 
ture of certain components of a mechanical seal in order 
to provide a more ef?cient operation of the seal and/or 
longer seal life. Mechanical seals generate heat at the 
seal faces. It is also well known that the stability of the 
?uid ?lm between the seal faces is critical for the satis 
factory operation of the seal. The prevailing ?uid ?lm 
temperatures depend on the heat generated, the latter 
being a function of sealed pressure, shaft speed and 
coef?cient of friction, and the heat dissipation proper 
ties of the seal including the heat transfer properties of 
the sealed ?uid. Under certain conditions it may be 
necessary to introduce cooling to reduce the tempera 
tures existing at the sealed faces. In other situations, as 
in the sealing of very heavy and viscous materials, it 
may be necessary to introduce a certain amount of heat 
ing thereby to achieve satisfactory conditions at the seal 
faces. 
Many such thermosensitive ?uids can have detrimen 

tal effects on other seal components, if temperatures are 
not closely controlled. Also, temperature limitations of 
secondary sealing components (eg. O-rings) can be ex 
ceeded resulting in premature failure. 

Several traditional methods have been utilized in the 
past to modify the temperature of the seal chamber 
and/or mechanical seal components in an effort to en 
sure successful operation of the seal. 
The ?rst of these traditional methods involves the use 

of a jacket on the equipment’s stuffing box to enable the 
circulation of a suitable heat exchange medium. These 
arrangements have a number of disadvantages. When 
considering the case of cooling, one must cool almost 
the whole casing, i.e. heat must be drawn away from the 
whole area. This requires a relatively large volume of 
coolant, and is consequently not very cost-effective or 
ef?cient. 
Another method involves recirculation of the ?uid 

being sealed through an external heat exchanger and 
I back into the seal chamber. For example, ?uid from the 
discharge side of a pump is used and this higher pressure 
?uid is injected into the seal chamber to prevent ?ash 
ing at the seal faces. The combined effect of cooling the 
pumpage and increasing the sealed pressure often serves 
to prevent ?ashing in the sea interface. However, the 
increased pressure acts to increase the seal face closing 
force and this in turn increases the heat generated at the 
seal faces. Hence, the system has a built-in measure of 
inef?ciency. Moreover, abrasive materials in the pump 
age ?uid may be forced into the sealing area. Also, an 
external heat exchanger is both expensive and relatively 
inef?cient since it too often requires large volumes of 
heat exchange medium. 
Another method involves the use of buffer ?uid sys 

tems between double seals or quench and drain systems 
on the atmospheric side of a single seal. In the case of a 
buffer ?uid, a heat exchange medium, separate from the 
?uid being pumped, is directed into the area between 
the two seals. The means for pumping or supplying this 
barrier ?uid gives rise to additional expense. Even with 
double seal arrangements and a barrier fluid, the hot 
pumpage at the seal interface can give rise to ?ashing 
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and dry seal faces. If the barrier ?uid pressure is made 
sufficiently high as to avoid this problem, then rela 
tively costly pumping equipment is needed. Another 
drawback is that one cannot readily detect inboard seal 
leakage with this system. Also, it too is relatively inef? 
cient, requiring large volumes of heat exchange media 
either through the seal to the drain (in a “once-through” 
system) or through a coil in the convection tank (in a 
recirculating or “thermosiphon” closed-Loop system). 
Another arrangement involves the use of a jacketed 

gland or a jacketed stationary seat designed to permit 
circulation of a heat transfer medium. Again, difficulties 
are encountered in that a relatively large gland plate 
must be heated or cooled before any cooling effect at 
the seal faces can be achieved. Furthermore, the design 
is such that there is a very lengthy heat transfer path 
from the jacketed gland to the seal interface. It is solely 
by means of conductive heat transfer through the sta 
tionary seal face and holder and/or gland plate that any 
cooling is effected. Since it has been shown that the 
greater percentage of heat dissipation (80 to 90 percent) 
naturally occurs through the rotating face, this points to 
another shortcoming of designs of this type. The result 
is that very large ?ow rates for the heat transfer media 
are required to effect any reasonable change in tempera 
ture at the seal faces. This technique also requires a 
fairly special design which cannot be applied easily to 
every situation. 
Another variation involves simple recirculation of 

pumpage but without the use of an auxiliary heat ex 
changer. Thus, no cooling is effected; rather, at best, 
some percentage of the heat generated at the seal inter 
face is dissipated. This technique again has most of the 
disadvantages associated with the second technique 
noted above. 

It can be seen from the above that there is therefore a 
need for a very simple yet effective means for effecting 
heating or cooling at the seal faces and which means is 
applicable to a wide variety of seal designs. 

SUMMARY OF THE INVENTION 

The present invention is particularly concerned with 
rotary end face seals of the type including a pair of 
annular sealing members disposed in relatively rotatable 
sealing proximity about a rotation axis. Each of these 
annular members typically includes a radially arranged 
annular sealing surface with these sealing surfaces being 
in face-to-face sealing proximity with one another dur 
ing use so as to de?ne a radially arranged annular seal 
ing interface which separates a region of higher pres 
sure from a region of lower ?uid pressure. The inven 
tion particularly provides an annular heat exchanger 
which, in use, surrounds the annular sealing members in 
radially spaced relation thereto to de?ne, within one of 
the above-noted regions, an annular zone of ?uid pres 
sure between the heat exchanger and the sealing mem 
bers. The heat exchanger acts to transmit heat energy 
into or out of the above-noted annular zone thereby to 
affect the temperature of the ?uid in such zone during 
use and hence affect the operating temperatures of the 
sealing members and the interface temperature to 
achieve greater sealing ef?ciency and/ or longer seal 
life. 

Preferably, the heat exchanger extends in the axial 
direction to axial positions spaced apart on opposing 
sides of the axial position of the sealing interface so that 
at least substantial parts of the axial extent of both of the 
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annular sealing members are exposed to the annular 
zone of ?uid pressure. Stated differently, the annular 
heat exchanger is of sufficient axial extent as to embrace 
at least a major part of both of the annular sealing mem~ 
bers. 

Preferably, the radial dimension of the annular zone 
between the heat exchanger and the sealing members is 
small in relation to the outside diameters of the sealing 
members thereby to minimize or inhibit movement or 
?ow of ?uid into and out of the annular zone. 
The heat exchanger preferably comprises a hollow 

annular body having a ?uid inlet and a ?uid outlet for 
passage of a heat transfer medium therethrough. 
The hollow body of the heat exchanger typically 

comprises inner and outer radially spaced apart cylin 
drical walls joined by opposed end walls. The inner 
wall has annular ribs extending therearound on both of 
its opposing major surfaces to provide enhanced heat 
transfer while at the same time assisting in inhibiting the 
?ow of ?uid into and out of the annular zone by virtue 
of the labyrinth effect provided by the annular ribs. 
Such ribs also increase the strength of this component 
which is of importance especially when containing ?u 
ids at relatively high pressures. 

In a typical embodiment, the heat exchanger may 
include a suitable ?ange for mounting and/ or centering 
same on a gland plate of the seal. In certain designs, the 
heat exchanger may be provided with an annular recess 
for receiving or mounting one of the annular sealing 
members. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a side elevation view, partly in section, of a 
shaft mounted rotary end face seal incorporating a heat 
exchanger in accordance with an embodiment of the 
present invention. 
FIG. 2 is an end view of a gland plate per se 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

With reference now to the drawing there is shown a 
rotary end face seal assembly 10 which includes a heat 
exchanger 12 in accordance with the teachings of the 
present invention. The seal 10 is illustrated as being 
mounted on a shaft 14, the left hand end of shaft 14, as 
seen in the drawing, extending into the interior of a 
machine housing 16. In order to secure the seal assem 
bly including the heat exchanger 12 to the housing 16, a 
circular gland plate 18 is provided, the same being pro 
vided with a plurality of bolt slots, extending inwardly 
from the periphery of gland plate 18, as shown in FIG. 
2, wherein one of the bolt slots is indicated at 20. Bolts 
(not shown) may be passed through these bolt slots 
thereby to firmly secure the entire assembly to the hous 
ing 16. An annular gasket 21 interposed between heat 
exchanger 12 and housing 16 prevents leakage of the 
contained ?uids. 
The seal assembly includes a pair of annular seal rings 

disposed in relatively rotatable sealing proximity about 
the axis of the shaft 14. The rotary seal ring assembly 
includes an elongated seal sleeve 22 which extends 
around the shaft 14 and which, in use, is locked for 
rotation therewith by means of a plurality of set screws 
23 positioned adjacent the outer end of the sleeve. In 
order to prevent leakage of ?uid between the sleeve 22 
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and shaft 14, an O-ring seal 24 is provided located in an . 
annular recess adjacent the inner end of sleeve 22. This 
inner end of sleeve 22 is also provided with an enlarged 

4 
annular pocket or recess 26. This annular recess 26 
receives a rotating seal ring 28, such seal ring 28 being 
preferably made from a very hard, long wearing and 
thermally conductive material such as silicon-carbide. 
A further O-ring 30 located in a groove within the seal 
ring prevents leakage of ?uid between the seal ring 28 
and the sleeve 22. 
The opposing stationary seal ring assembly comprises 

a seal ring 32 which is made of a softer material such as 
carbon graphite. This seal ring is mounted in known 
fashion in an annular metal seal ring holder 34. Seal ring 
holder 34 in turn is disposed within an annular recess 36 
which is de?ned in an end portion of the heat exchanger 
12 to be hereinafter described. A further O-ring 40 
within recess 36 engages a portion of the seal ring 
holder 34 to prevent leakage of ?uids thereby. The seal 
ring holder is provided with a number of small axially 
extending holes each of which receives a coil compres 
sion spring 42, these coil compression springs serving to 
urge the seal ring holder 34 and attached seal ring 32 
against the face of the rotary seal ring 28. A plurality of 
axial pins, not shown, co-operate in known manner 
between recess 36 and seal ring holder 34 to prevent 
rotation of the latter while allowing limited movement 
thereof in the axial direction. 
The rotary seal ring 28 and the stationary seal ring 32 

are in face-to-face sealing proximity during use along a 
radially arranged annular sealing interface. They serve 
to separate a region of higher ?uid pressure from a 
region of lower ?uid pressure. The region of lower ?uid 
pressure, i.e. atmospheric pressure, is disposed radially 
inwardly of the annular sealing interface while the zone 
of higher ?uid pressure is disposed outwardly thereof. 
The above-noted heat exchanger 12 is of annular 

con?guration and it completely surrounds the rotary 
seal ring 28 as well as the stationary seal ring 32 and its 
holder. The heat exchanger is in radially spaced relation 
thereto such that an annularzone of ?uid pressure is 
defined between the heat exchanger 12 and the sealing 
rings 28, 32. The function of the heat exchanger 12 is to 
transmit heat energy into or out of this annular zone 
thereby to affect the temperature of the ?uid in such 
zone during use and thus affect the operating tempera 
tures at the interface of the seal rings 28 and 32 during 
use. 

It will be noted that the heat exchanger 12 extends in 
the axial direction to axial positions which are spaced 
well apart on opposing sides of the axial position of the 
sealing interface defined between seal rings 28 and 32 so 
that both of the seal rings 28 and 32 are exposed to the 
above-noted annular zone which exists between their 
outer surfaces and the interior surface of the heat ex 
changer 12. 
As also shown in the drawing, the radial dimension of 

the annular zone between the heat exchanger 12 and the 
sealingrings 28, 32 and their holders is relatively small 
in relation to the outside diameters of the sealing rings 
thus minimizing movement or ?ow of the ?uid being 
sealed into and out of such annular zone. In a typical 
embodiment wherein the outside diameter of the seal 
rings is in the order of two inches, the radial gap be 
tween the seal ring holders and the inner surfaces of the 
heat exchanger is only about 25 thousandths of an inch. 
Although this dimension is not particularly critical, it 
should be kept as small as is practical thereby to reduce 
ingress of ?uid and thus minimize the volume of ?uid to 
be heated or cooled within this annular zone. 
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The heat exchanger 12, as clearly shown, is in the 
form of a hollow body which includes inner and outer 
radially spaced cylindrical walls 43 and 44 joined by 
end wall portions 45 and 46. The inner wall 43 is pro 
vided with a series of annular ribs 48 and 50 extending 
therearound on both of its opposing major surfaces to 
provide enhanced heat transfer. At the same time, the 
inner annular ribs 48 assist in inhibiting ?ow of ?uid into 
and out of the above-noted annular zone by virtue of the 
labyrinth effect provided by such ribs. It is also believed 
that this labyrinth effect reduces the effect of pressure 
surges in the contained ?uid on seal face pressures. 
Also, such ribs serve to strengthen this component elim 
inating the danger of deformation when containing 
relatively high pressures. The heat exchanger includes 
an inlet 52 for admitting the heat exchange medium into 
the interior of the hollow body and an outlet 54 for 
releasing such heat transfer medium. In the usual case 
where cooling of the seal rings is desired, the heat ex 
change medium is commonly cool water supplied at the 
usual line pressures in the order of 50 to 80 pounds per 
square inch via, for example, i inch diameter inlet and 
outlet pipes. 
The heat exchanger outer cylindrical wall 44 is seal 

ingly engaged with the remaining portions of the heat 
exchanger by way of O-ring seals 56, 58. This outer wall 
44 may readily be slid endwise outwardly off the re 
mainder of the heat exchanger body in the axial direc 
tion after disassembly thereby to provide for inspection 
and cleaning of the interior of the heat exchanger. 
The spacing and depth of ?ns 48 and 50 is not critical 

but they should be selected so as to provide the maxi 
mum heat transfer capability. To further enhance heat 
transfer capability, the heat exchanger should be made 
of a material having a relatively high heat transfer coef 
?cient. One such material is bronze although in certain 
cases where corrosion may be a problem, it may be 
necessary to use stainless steel or other alloys. 

In the embodiment shown, the heat exchanger 12 has 
its outer end portion disposed and centered by and 
within an annular recess 60 disposed in the gland plate 
10. An axially extending ?ange portion 62 of the heat 
exchanger projects axially outwardly of the front end of 
the assembly and this is provided with an annular 
groove 64. A locking ring 66 extends around the outer 
end of the shaft sleeve 22 and a plurality of centering 
clips 68 are secured by screws to this ring with such 
clips engaged in the annular groove 64. A snap ring 70 
located in the outer end of the shaft sleeve 22 prevents 
relative axial movement between shaft sleeve 22 and the 
remainder of the assembly. This assembly temporarily 

_ serves to set the axial operating distance and to keep the 
springs 42 in compression and the seal ring faces in close 
contacting properly centered relationship during 
mounting and assembly of the seal assembly on a piece 
of equipment. After the seal together with its heat ex 
changer have been installed, and the sleeve 22 locked to 
the shaft 14 by means of set screws 23, the clips 68 are 
removed. 
By virtue of the use of the heat exchange apparatus 

described above, seal ring life can be greatly extended 
since by varying the ?ow volume and/ or the tempera 
ture of the heat transfer medium passing through the 
heat exchanger, the temperatures at the sealing ring 
interface can be brought toward an optimal condition 
for the particular service conditions concerned. The 
principles of the invention are applicable to a wide 
variety of seal designs, i.e. the particular seal arrange 
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6 
ment described above is only one of many with which 
the heat exchanger can be utilized. By utilizing the 
principles of the present invention, many of the disad 
vantages associated with previous methods of cooling 
or heating seals can be greatly alleviated or eliminated 
altogether. - 

I claim: 
1. A mechanical seal assembly comprising: 
(a) a pair of annular sealing members disposed in 

relatively rotatable sealing proximity about a rota 
tion axis; 

(b) each of said members defining a generally radially 
arranged annular sealing surface, said annular seal 
ing surfaces being in face-to-face sealing proximity 
with one another during use thereby de?ning a 
generally radially arranged annular sealing inter 
face separating a region of higher fluid pressure 
from a region of lower ?uid pressure while allow 
ing relative rotation between said sealing surfaces; 

(c) and an annular heat exchanger surrounding said 
sealing members in radially spaced relation thereto 
to de?ne within one of said regions an elongated 
annular zone located between said heat exchanger 
and said sealing members with' said annular zone, 
during use, being filled with ?uid from one of said 
regions of ?uid pressure, said heat exchanger being 
capable of acting to transmit heat energy into or 
out of said annular zone thereby to affect the tem 
perature of the ?uid in said annular zone during use 
and hence the operating temperatures of said seal 
ing members and the temperature at said sealing 
interface. 

(d) said heat exchanger and said elongated annular 
zone de?ned between the heat exchanger and the 
sealing members extending in the axial direction to 
axial positions spaced apart sufficiently on oppos 
ing sides of the axial position of the sealing inter 
face so that at least substantial parts of the axial 
extent of both of said annular sealing members are _ 
within the axial length of said heat exchanger and 
in direct heat transfer relation when in use with the 
?uid within said elongated annular zone, and, 

(e) the radial dimension of the annular zone between 
said heat exchanger and the sealing members being 
'small in relation to the outside diameters of the 
sealing members such as to restrict movement or 
?ow of the ?uid into and out of said annular zone 
and thus minimize the volume of ?uid to be heated 
or cooled within said annular zone and wherein 

(f) said heat exchanger comprises an annular hollow 
body having a ?uid inlet and a ?uid outlet for pas 
sage of a heat transfer medium therethrough, said 
hollow body comprising inner and outer radially 
spaced cylindrical walls joined by end walls, said 
inner wall having a pair of opposed major surfaces 
and said inner wall having ribs extending there 
around on at least that one of its opposing major 
surfaces which is exposed to said annular zone to 
provide enhanced heat transfer with ?uid in said 
annular zone while further assisting in inhibiting 
the ?ow of fluid into and out of said annular zone 
by virtue of the labyrinth effect provided by said 
ribs exposed within said annular zone. 

2. A mechanical seal assembly comprising: 
(a) a pair of annular sealing members disposed in 

relatively rotatable sealing proximity about a rota 
tion axis; 
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(b) each of said members de?ning a generally radially 
arranged annular sealing surface, said annular seal 
ing surfaces being in face-to-face sealing proximity 
with one another during use thereby de?ning a 
generally radially arranged annular sealing inter 
face separating a region of higher ?uid pressure 
from a region of lower ?uid pressure while allow 
ing relative rotation between said sealing surfaces; 

(0) and an annular heat exchanger surrounding said 
sealing members in radially spaced relation thereto 
to de?ne within one of said regions an elongated 
annular zone located between said heat exchanger 
and said sealing members with said annular zone, 
during use, being ?lled with ?uid from one of said 
regions of ?uid pressure, said heat exchanger being 
capable of acting to transmit heat energy into or 
out of said annular zone thereby to affect the tem 
perature of the ?uid in said annular zone during use 
and hence the operating temperatures of said seal 
ing members and the temperature at said sealing 
interface, 

((1) said heat exchanger and said elongated annular 
zone de?ned between the heat exchanger and the 
sealing members extending in the axial direction to 
axial positions spaced apart sufficiently on oppos 
ing sides of the axial position of the sealing inter 
face so that at least substantial parts of the axial 
extent of both of said annular sealing members are 
within the axial length of said heat exchanger and 
in direct heat transfer relation when in use with the 
?uid within said elongated annular zone, and, 

(e) the radial dimension of the annular zone between 
said heat exchanger and the sealing members being 
small in relation to the outside diameters of the 
sealing members such as to restrict movement or 
?ow of the ?uid into and out of said annular zone 
and thus minimize the volume of ?uid to be heated 
or cooled within said annular zone wherein 

(f) said heat exchanger comprises an annular hollow 
body adapted for passage of a heat transfer medium 
therethrough, said mechanical seal assembly in 
cluding a gland plate for mounting the mechanical 
seal assembly to a machine casing, and ?ange 
means on said heat exchanger for centering and/or 
mounting the latter to the gland plate. 

3. The seal according to claim 2 the heat exchanger 
further including an annular recess therein for recei 
ving/mounting one of said annular sealing members. 

4. The seal according to claim 2 further including 
temporary securing clips engaged with said ?ange 
means to secure the seal assembly together and to center 
the mechanical seal assembly relative to said rotation 
axis. 

5. A heat exchanger for a seal assembly comprising: 
a hollow annular body adapted to be mounted to the 

seal assembly in surrounding, radially spaced rela 
tion to a pair of annular sealing members of the seal 
assembly to transmit heat energy toward or away 
from them, ?uid inlet and outlet means on said 
body for passage of heat transfer medium there 
through; said annular body having inner and outer 
radially spaced cylindrical walls joined by end 
walls, said radially inner wall having a pair of op 
posing major surfaces and radially disposed ribs 
extending therearound on both of said opposing 
major surfaces to provide enhanced heat transfer 
while assisting in inhibiting the ?ow of ?uid into 
and out of an annular zone which exists, in use, 
between said inner wall of the heat exchanger and 
the outer surfaces of the annular sealing members. 
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6. The heat exchanger of claim 5 including ?ange 

means for mounting the heat exchanger to a gland plate 
or mounting plate. 

7. The heat exchanger of claim 5 including means for 
seating and/or sealingly engaging one of the annular 
seal rings. 

8. A heat exchanger for a seal assembly comprising: 
a hollow annular body adapted to be mounted to the 

seal assembly in surrounding, radially spaced rela 
tion to a pair of annular sealing members of the seal 
assembly to transmit heat energy toward or away 
from them, ?uid inlet and outlet means on said 
body for passage of heat transfer medium there 
through; said annular body having inner and outer 
radially spaced cylindrical walls joined by end 
walls, said radially inner wall having a radially 
innermost major surface and a radially outmost 
major surface with ribs extending on at least the 
radially innermost major surface to provide en 
hanced heat transfer while assisting in inhibiting 
the ?ow of ?uid into and out of an annular zone 
which exists, in use, between said radially inner 
wall of the heat exchanger and the radially outer 
surfaces of the annular sealing members. 

9. The heat exchanger of claim 8 including ?ange 
means for mounting same to a gland plate or mounting 
plate. 

10. The heat exchanger of claim 8 including means 
for seating and/ or sealingly engaging one of the annular 
seal rings. 

11. A mechanical seal assembly including a pair of 
relatively rotatable annular sealing members disposed in 
sealing proximity to one another around an axis to sepa 
rate regions of differing ?uid pressure, one of said seal 
ing members adapted to be fixed to a shaft for rotation 
therewith and the other sealing member adapted to 
remain stationary, and an annular heat exchanger sur 
rounding both said annular sealing members in close 
radially spaced proximity thereto so as to transfer heat 
energy into or out of said annular sealing members to 
heat or cool the same when in use, the annular heat 
exchanger being of suf?cient axial extent as to substan 
tially encompass both of said annular sealing members, 
the radial spacing between the heat exchanger and the 
sealing members being small in relation to the outside 
diameters of the sealing members so as to reduce circu 
lation of ?uid from one of said regions of ?uid through 
the radial space between the heat exchanger and said 
sealing members, said heat exchanger being a hollow 
body having inlet and outlet means for circulation of 
heat transfer medium therethrough, said hollow body 
comprising inner and outer radially spaced cylindrical 
walls joined by end walls, said inner wall having a pair 
of opposed major surfaces and said inner wall having 
radially extending ribs extending therearound on at 
least that one of its opposing major surfaces which is 
exposed to said radial space to provide enhanced heat 
transfer with ?uid in said radial space during use while 
assisting in inhibiting the ?ow of ?uid into and out of 
said radial space by virtue of the labyrinth effect pro 
vided by said ribs which are exposed within said radial 
space. 

12. The mechanical seal assembly of claim 11 includ 
ing a mounting plate for attaching the mechanical seal 
assembly to a machine housing, said annular heat ex 
changer adapted to be clamped between the mounting 
plate and the machine housing. 

13. The mechanical seal assembly of claim 11 wherein 
said heat exchanger includes a recess therein for receiv 
ing the stationary seal ring. 

* * * * * 
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