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Description

[0001] The present invention relates to electrical gen-
erators having bearings for the rotor at opposite ends of
the generator enclosure and particularly relates to appa-
ratus and methods for isolating the bearing housing from
the interior of the generator enclosure to preclude oil leak-
age into the generator.
[0002] Electrical generators are constructed with bear-
ings for the rotor at opposite ends of the generator. Typ-
ically, one side of the bearing housing is partially en-
closed by the generator enclosure and an opposite side
of the bearing housing lies partially outside of the gener-
ator enclosure. Thus, approximately half of the bearing
housing along the inside of the generator enclosure is
exposed to the high suction pressure of a generator fan
used for cooling the rotor. The other half of the bearing
housing located outside the generator enclosure is ex-
posed to atmospheric or ambient pressure. The oil in the
bearing itself, which could be a tilt pad bearing or a plain
journal bearing, is thus exposed to the high suction pres-
sure and ambient pressure on opposite sides of the bear-
ing housing. With the interior of the generator enclosure
being at negative pressure, oil from the bearing can and
does leak into the generator enclosure contaminating its
interior. For example, oil leakage into the interior of the
generator coats the internal surfaces of the generator
with oil and compromises generator performance. Oil is
also a magnet for dirt and dust which likewise compro-
mises performance.
[0003] In prior generators of this type with half of the
bearing housing exposed to interior vacuum pressure
and the other half exposed to ambient pressure, a ded-
icated vapor extractor is typically provided to overcome
the high suction pressure of the main generator internal
cooling fan. That is, the pressure generated by the vapor
extractor fan and the main generator fan are roughly com-
parable. Thus by providing a vapor extractor coupled to
the bearing housing for example adjacent the internal oil
deflector, oil vapors may be extracted from the bearing
housing without leakage flows into the generator enclo-
sure. Also, it will be appreciated that the vapor extractor
requirements for the generator bearing housing are much
higher than the requirements for the vapor extractor as-
sociated with the lubrication oil system typically applied
to the generator bearing. Thus the two systems cannot
be combined into one. Further the necessary vapor ex-
tractor requires precise setting of the vacuum and high
maintenance for the system to operate satisfactorily. Be-
cause large quantities of oil vapor are drawn through the
vapor extractor, frequent changes of filter media are also
required. A system malfunction and vapor extractor mo-
tor overload with potential for shortening its life expect-
ancy and premature failure can be predicted if mainte-
nance is not performed as required.
[0004] In addition, the oil drain pipe on the bearing
housings has been located at an elevation with respect
to the bottom of the bearing cavity such that the high

suction in the bearing housing will raise the oil level in
the housing higher and above that necessary to drain the
bearing cavity. This will cause backups and oil leaks into
the generator past the oil deflectors. To remedy that sit-
uation, additional piping has been provided to apply an
opposing vacuum on the bearing housing drain pipe.
[0005] US 5, 322, 373 discloses a vented, oil bath lu-
bricated bearing structure for a motor according to the
preamble of claim 1.
[0006] US 5, 954, 434 discloses a steam turbine com-
prising a sealed oil bearing with a lubrication oil vapour
extractor.
[0007] In accordance with a preferred embodiment of
the present invention, there is provided a generator bear-
ing housing isolated from the interior of the generator
enclosure thereby enabling the bearing housing to lie
wholly at ambient pressure while also enabling removal
of oil vapors from the oil bearing cavity. To accomplish
the foregoing and rather than physically relocating the
bearing and bearing housing, the low pressure region
within the generator enclosure is isolated from the bear-
ing housing by creating a seal between the rotor and the
end wall of the generator enclosure sealing between the
low pressure region within the generator enclosure and
ambient pressure outside the enclosure. This isolation
of the bearing housing and the generator enclosure may
be created by extending the end wall of the generator
enclosure axially inwards and providing a seal, for exam-
ple labyrinth seal teeth about the rotor. Consequently,
the vacuum pressure within the generator enclosure is
eliminated from the bearing housing. Any oil that may
pass the inner oil deflector may accumulate in the lower
portion of the deflector and drain back into the bearing
cavity.
[0008] It is still important, however, to remove oil va-
pors from the bearing cavity to preclude those vapors
from escaping from the housing. To accomplish this, the
vapor extractor typically utilized with the oil lubrication
system and which applies nominal vacuum pressure
slightly below ambient pressure is used to suction the oil
vapors from the bearing cavity. This eliminates the need
for the vapor extractor which necessarily had to operate
at low vacuum pressures comparable to the pressures
within the generator enclosure to remove oil vapors from
the bearing cavity. Additionally, the bearing housing drain
pipe is relocated to a lowest possible elevation to reduce
the amount of oil that accumulates in the bearing housing
before it starts to drain out and thus the oil level is main-
tained as low as possible.
[0009] Various aspects and embodiments of the
present invention are defined in the appended claims.
[0010] An Embodiment of the invention will now be de-
scribed, by way of example, with reference to the accom-
panying drawings, in which:

FIGURE 1 is a schematic cross-sectional view of an
end of an electrical generator illustrating a bearing
and an end portion of a generator enclosure therefor
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according to the prior art;

FIGURE 2 is a schematic end elevational view of the
generator enclosure;

FIGURE 3 is a view similar to Figure 1 illustrating a
bearing housing isolated from the interior of the gen-
erator enclosure according to a preferred embodi-
ment of the present invention; and

FIGURE 4 is an schematic end elevational view of
the generator enclosure end of Figure 3 illustrating
a lowered drain pipe.

[0011] Referring now to the drawings particularly to
Figure 1, there is illustrated a generator enclosure 10
housing a generator rotor 12 within the enclosure 10 and
having a reduced diameter shaft end 14 passing through
a bearing 16 in a bearing housing 18. The generator en-
closure 10 includes an end wall 20. As illustrated in Figure
1, the end wall 20 essentially bisects the bearing housing
18 with a portion of the bearing housing, to the left of the
dashed line in Figure 1 representing the end wall, being
exposed to the pressure within the generator enclosure
10. The opposite half of bearing housing 18 to the right
of the dashed lines in Figure 1 is exposed to ambient
pressure. Thus the inner and outer oil deflectors 22 and
24, respectively, are exposed to different pressures.
[0012] In typical generators, a radial flow fan 26 is car-
ried by the rotor 12 and provides high vacuum pressure
within the generator enclosure 10 for purposes of cooling
the rotor and ancillary parts. This highly negative pres-
sure within the generator enclosure creates an oil leak-
age path from the oil bearing cavity within the bearing
housing past the inner oil deflectors 22 and into the inte-
rior of the generator enclosure 10. Oil leakage into the
generator is highly detrimental to generator performance.
To minimize the potential for oil leakage into the gener-
ator enclosure 10, a vapor extractor 30 is provided to
provide a suction pressure on the inner oil deflector 22
comparable to the high suction pressure within the gen-
erator housing 10 generated by fan 26. As illustrated in
Figure 1, the vapor extractor 30 suctions the annulus 32
about the inner oil deflector 22 via a piping and hose
arrangement 34 and 36, respectively, interconnecting the
annulus with the vapor extractor 30. Because the vapor
extractor 30 must generate a sufficiently low vacuum
pressure comparable to the vacuum within the enclosure
10, the lubrication oil extractor 38 cannot be utilized to
extract vapors in the potential leakage paths into the in-
terior of the generator enclosure caused by the differen-
tial pressure between opposite sides of the bearing hous-
ing. Lubrication oil extractor 38 operates at a vacuum
pressure only slightly below ambient pressure. Addition-
ally, in the prior generators, the oil drain pipe 39 (Figure
2) is located at an elevation which is sufficiently high with
respect to the bottom of the bearing cavity that the high
suction in the bearing housing may raise the oil level in

the bearing housing even higher and above that neces-
sary to drain the bearing cavity. This causes oil backup
and potential for leaks into the generator past the oil de-
flectors.
[0013] Referring now to Figure 3, wherein like parts
are identified by like reference numbers as in Figure 1,
the preferred embodiment of the present invention pro-
vides for an isolation of the bearing housing from the
generator enclosure. That is, instead of having opposite
sides of the bearing housing subject to ambient and high
vacuum pressures respectively as in the prior art of Fig-
ure 1, the bearing housing is isolated from the enclosure
10 such that the entirety of the bearing housing is sub-
jected to ambient pressure. To accomplish the foregoing,
a cavity 37 is formed in the end wall 20 of the generator
enclosure 10. Particularly, a partition or wall 40, generally
frustoconical in shape, is connected to the end wall 20.
An enlarged opening is formed through the end wall 20
and the large end of the frustoconical partition 40 is se-
cured to the margins of the opening. The reduced end of
the partition 40 is disposed in sealing engagement about
the rotor 12 axially inwardly of the bearing housing 18 by
a seal 41. The sealing engagement at the inner end 42
of the partition 40 may comprise labyrinth teeth or any
other type of seal effective to seal between the differential
pressure regions on opposite sides of the partition wall.
As a consequence of the seal and the partition wall, the
bearing housing 18 is subjected wholly to ambient pres-
sure since it lies outside the generator enclosure 10 albeit
residing in a cavity of the generator enclosure end wall
20. It will be appreciated that because the oil vapors in
the inner oil deflector 22 are not subject to high vacuum
pressure, the necessity for a vapor extractor, i.e. the va-
por extractor 30 (Figure 1), is entirely eliminated. Instead,
because of the substantially ambient pressure within the
bearing cavity, the vapor extractor 38 which forms part
of the lubrication oil extraction system and typically pro-
vided for the generator bearings can be used to provide
a slight vacuum pressure to the oil vapor within the bear-
ing housing. That slight vacuum pressure is sufficient to
remove the oil vapors and prevent them from escaping
from the housing into the environment.
[0014] Additionally and as illustrated in Figure 4, the
drain pipe 50 on the bearing housing is moved to a lower
elevation as compared with the elevation of the drain pipe
39 of Figure 1. This reduces the amount of oil that accu-
mulates in the bearing housing before the oil starts to
drain out thereby maintaining the oil level in the housing
at as low a level as possible.
[0015] It will be appreciated that the present isolation
system may be utilized in original equipment manufac-
ture of new generators. Also and importantly the isolation
system hereof may be used to retrofit generators in serv-
ice. Thus generators in the field can be readily serviced
to include a partition wall isolating the bearing housing
from the interior of the generator enclosure. The previ-
ously necessary vapor extractor 40 can be disconnected
and removed. Additionally, the drain pipe can be relocat-
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ed at a lower elevation within the bearing housing to main-
tain as little oil as possible within the bearing housing. In
this manner, generators may be retrofit with the present
vapor sealing and isolation system hereof whereby the
cost of separate extractors and operating/maintenance
costs are significantly reduced and a more robust design
is provided.

Claims

1. An electrical generator comprising:

a generator housing (10) having an end wall (20)
at one end of the generator;
a rotor (12) within said generator housing (10);
a bearing (16) at said one end of the generator
for supporting one end of the rotor (12);
said end wall (20) including an axially inwardly
directed cavity (37) locating said bearing (16)
outside said generator housing (10) and under
ambient pressure,
said bearing (16) comprises an oil bearing within
a bearing housing (18)

characterized in that:

the bearing housing (18) being isolated from the
generator housing (10) and lying wholly under
ambient pressure;
wherein said cavity (37) is defined in part by a
partition (40) projecting axially inwardly from
said end wall (20), said partition (40) having an
opening for receiving the rotor (12) and a seal
(41) in said opening about the rotor (12); and
a lubrication oil vapor extractor (38) in commu-
nication with the oil bearing to draw off oil vapors
by providing a vacuum suction pressure less
than ambient pressure within the oil bearing
housing (18) so as to remove oil vapors and pre-
vent them from escaping from the oil bearing
housing (18) into the environment.

2. A generator according to Claim 1 wherein said bear-
ing (16) is mounted axially outwardly of said partition
(40).

3. A generator according to Claim 1 wherein said par-
tition (40) is generally frustoconical in shape.

Patentansprüche

1. Elektrischer Generator, aufweisend:

ein Generatorgehäuse (10) mit einer Endwand
(20) an einem Ende des Generators;
einen Rotor (12) in dem Generatorgehäuse (10);

ein Lager (16) an dem einen Ende des Genera-
tors zum Lagern eines Endes des Rotors (12);
wobei die Endwand (20) einen sich axial nach
innen gerichtet erstreckenden Hohlraum (37)
einschließt, der das Lager (16) außerhalb des
Generatorgehäuses (10) und unter Umge-
bungsdruck positioniert,
wobei das Lager (16) ein Öllager in einem La-
gergehäuse (18) aufweist,
dadurch gekennzeichnet, dass:

das Lagergehäuse (18) von dem Genera-
torgehäuse (10) isoliert ist und sich vollstän-
dig unter Umgebungsdruck befindet;
wobei der Hohlraum (37 teilweise durch ei-
ne Trennwand (40) definiert wird, die von
der Endwand (20) axial nach innen ragt, wo-
bei die Trennwand (40) eine Öffnung für die
Aufnahme des Rotors (12) und eine Dich-
tung (41) in der Öffnung um den Rotor (12)
herum aufweist; und
einen Schmieröldampfabscheider (38) in
Verbindung mit dem Öllager, um Öldämpfe
abzuscheiden, indem ein niedrigerer Vaku-
umabsaugdruck als der Umgebungsdruck
in dem Öllagergehäuse (18) erzeugt wird,
um so Öldämpfe zu entfernen und deren
Entweichen aus dem Öllagergehäuse (18)
in die Umwelt zu verhindern.

2. Generator nach Anspruch 1, wobei das Lager (16)
axial außerhalb der Trennwand (40) montiert ist.

3. Generator nach Anspruch 1, wobei die Trennwand
(40) im Wesentlichen eine Kegelstumpfform hat.

Revendications

1. Générateur électrique comprenant :

un boîtier de générateur (10) comportant une
paroi d’extrémité (20) à une extrémité du
générateur ;
un rotor (12) à l’intérieur du boîtier de générateur
(10) ;
un palier (16) à ladite extrémité du générateur
pour supporter une extrémité du rotor (12) ;
ladite paroi d’extrémité (20) comprenant une ca-
vité orientée axialement vers l’intérieur (37) po-
sitionnant ledit palier (16) à l’extérieur dudit boî-
tier de générateur (10) et à la pression ambiante,
ledit palier (16) comprend un palier à huile à l’in-
térieur d’un corps de palier (18),
caractérisé en ce que :

le corps de palier (18) est isolé du boîtier de
générateur (10) et se trouve entièrement
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sous la pression ambiante ;
dans lequel ladite cavité (37) est définie en
partie par une cloison (40) faisant saillie
axialement vers l’intérieur depuis ladite pa-
roi d’extrémité (20), ladite cloison (40) com-
portant une ouverture destinée à recevoir
le rotor (12) et un joint d’étanchéité (41)
dans ladite ouverture autour du rotor (12) ;
et
un extracteur de vapeurs d’huile de lubrifi-
cation (38) en communication avec le palier
à huile pour évacuer les vapeurs d’huile en
fournissant une pression d’aspiration infé-
rieure à la pression ambiante à l’intérieur du
corps de palier (18) afin de supprimer les
vapeurs d’huile et de les empêcher de
s’échapper du corps de palier à huile (18)
pour aller dans l’environnement.

2. Générateur selon la revendication 1, dans lequel le-
dit palier (16) est monté axialement à l’extérieur de
ladite cloison (40).

3. Générateur selon la revendication 1, dans lequel la-
dite cloison (40) est de forme générale tronconique.
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