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(54) Stern tube shaft sealing apparatus

(57) An apparatus for sealing a shaft for a stern tube
is disclosed, comprising: a case (32) arranged so as to
surround an outer circumference of a propeller shaft (2)
of the stern tube; a water seal (34), an oil seal (36), and
an intermediate seal (35) provided between the water
seal (34) and the oil seal (36) at an inner circumference
of the case (32); characterized in that the oil seal (36)
and the intermediate seal (35) are made of rubber elas-
tic bodies and provided with bases (361, 351) held by
the case (32) and seal lips (362, 352) slidably contacting
at a side of the propeller shaft (2), the seal lip (362) of
the oil seal (36) facing to an inside of a hull, and the seal
lip (352) of the intermediate seal (35) facing to a side of
the stern, wherein an air chamber (C) is bounded be-
tween the oil seal (36) and the intermediate seal (35),
and wherein an air supplier (39) for supplying fluid hav-
ing a higher pressure than in a drain chamber (B) is con-
nected to the air chamber (C) (Fig. 1).
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Description

FIELD OF THE INVENTION

[0001] This invention relates to a stern tube shaft seal-
ing device, which is called apparatus, wherein the ap-
paratus is attached on a stern tube between a stern side
and a stem side for sealing between seawater and bear-
ing oil at an outer circumference of a propeller shaft.

DESCRIPTION OF THE RELATED ART

[0002] Fig. 2 is a semi sectional view showing an ap-
paratus for sealing a shaft of a stern tube according to
the related art, by cutting with a plane passing through
a shaft center. In Fig. 2, numeral 101 designates a pro-
peller shaft. The propeller shaft 101 penetrates a stern
tube bearing, which is not shown in the figure and is pro-
vided on a shaft hole under a stern of a hull 100. The
propeller shaft 101 protrudes to a stern side. Numeral
102 designates a propeller boss, which is fixed to an
outer end of the propeller shaft 101. At an outer circum-
ference of a protruding part of the propeller shaft 101,
which protrudes from the hull 100 to the stern side, a
sleeve 103 is externally fitted via a packing 104. The
sleeve 103 is attached to the propeller shaft 101. An out-
er circumference of the propeller shaft 101 is surround-
ed by a plurality of casing segments 105,108. The cas-
ing segments 105,108 are connected to be watertight
in an axial direction. The casing segment 108, which lo-
cates nearest to a stem, is connected to an end of the
shaft hole under the stern of the hull 100.
[0003] The casing segment 105 locates nearest to the
stern. The casing segment 106 is connected at a stem
side thereof. At the inner circumference of the casing
segment 105 and the inner circumference of the casing
segment 106, water seals 109, 110 are arranged with
an elastic material, such as rubber. The water seals 109,
110 have bosses 109a, 110a, and brims 109b, 110b, re-
spectively. The bosses 109a, 110a are set to the outer
circumference of the sleeve 103 in a fitted and sealed
condition. Each end of the brims 109b, 110b, which di-
rects to the stem side, opposes to inward flanges 106a,
107a of the casing segments 106, 107 in the axial direc-
tion.
[0004] The casing segment 107 slides on the water
seal 110 at the stem side. The casing segment 108 lo-
cates next thereto. An oil seal 111 is installed between
both insides of the casing segment 107 and the casing
segment 108 that locates nearest to the stem. The oil
seal 111 is made of an elastic material, such as rubber.
The oil seal 111 extends to the stem side and has a seal
lip 111a. The seal lip 111a is in contact with the outer
circumference of the sleeve 103 in a sealed state. Fur-
ther, a space 112 locates at the bearing side, and fronts
the oil seal 111. In the space 112, bearing oil O having
a certain pressure is filled for supply to the stern tube
bearing.

[0005] An annular seal chamber 113 is bounded by
the water seal 109 at the stern side and the water seal
110 at the stem side. At the annular seal chamber 113,
a line 114 for supplying clean water opens. The line 114
penetrates and extends from an inboard clean water
supplier, which is not shown in the figure, through the
casing segments 108, 107, and 106. An annular drain
chamber 115 is bounded by the water seal 110 at the
stem side and the oil seal 111. Further, at the annular
drain chamber 115, a line 116 for collecting fluid opens.
The line 116 penetrates and extends from an inboard
collector, which is not shown in the figure, through the
casing segments 108 and 107.
[0006] In detail, clean water, a pressure of which is
slightly higher than that of seawater at a draft depth, is
supplied from a supply source of clean water via the line
114 to the seal chamber 113. Most of this is gradually
discharged into outboard seawater W, which pushes the
brim 109b of the water seal 109 at the stern side open
from the inner flange 106a of the casing segment 106.
Thus, it can completely avoid entering of seawater W
into the seal chamber 113. On the other hand, leaked
clean water or leaked bearing oil is collected to the in-
board collector via the line 116. Here, leaked clean water
is the one leaked from a slide part between the brim
110b of the water seal 110 at the stem side and the in-
ward flange 107a of the casing segment 107 to the drain
chamber 115. Leaked bearing oil is the one leaked from
a slide part between the seal lip 111a of the oil seal 111
and the sleeve 103 to the drain chamber 115.
[0007] In the apparatus according to the related art
described above, most of fluid leaked into the drain
chamber 115 is clean water that passed from the seal
chamber 113 through the slide part between the water
seal 110 and the inner flange 107a of the casing seg-
ment 107. If such leaked fluid is appropriately collected
by the collector, no trouble will occur. However, if the
amount of fluid leaked into the drain chamber 115 in-
creases, or if normal collecting function damages by
clogging of the line 116, clean water will remain in the
drain chamber 115. Thus, there is a possibility of enter-
ing remaining water into the space 112 at the bearing
side from the slide part between the seal lip 111a of the
oil seal 111 and the sleeve 103.
[0008] In addition, at the slide end of the seal lip 111a
of the oil seal 111, spiral grooves are usually formed.
The spiral grooves show a pumping function on the out-
er circumferential surface of the sleeve 103. Here the
sleeve 103 rotates together with the propeller shaft 101.
This pumping function is to return bearing oil O back to
the space 112 at the bearing side, in order not to enter
the drain chamber 115. Therefore, if clean water re-
mains in the drain chamber 115, such remaining water
is sent to the space 112 at the bearing side by the pump-
ing function at the slide end of the seal lip 111a. There-
fore, it is pointed out that clean water mixes with bearing
oil O in the space 112 at the bearing side, which leads
emulsion of bearing oil O to cause poor lubrication at
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the stern tube bearing.
[0009] In addition, a differential pressure between the
pressure in the drain chamber 115 and the higher pres-
sure of the bearing oil O in the space 112 at the bearing
side acts in a direction such that the seal lip 111a of the
oil seal 111 contacts with the outer circumferential sur-
face of the sleeve 103 in a sealed state. Further, be-
cause the pressure in the drain chamber 115 is equal to
or less than the atmospheric pressure, a differential
pressure relative to the pressure of the bearing oil O in
the space 112 at the bearing side, in other words, a sur-
face pressure of the seal lip 111a relative to the sleeve
103, becomes large. Therefore, load of the slide end of
the seal lip 111a increases. It is further pointed out that
it probably causes early abrasion or degradation by
heat, which brings poor sealing function.
[0010] This invention is done concerning the prob-
lems described above. The object of the invention is to
provide a shaft sealing constitution such that it can cer-
tainly avoid entering of the fluid leaked from the side of
the water seal to the side of the bearing.
[0011] In addition, another object of the invention is
to reduce the sliding load of the seal and to raise its du-
rability.

SUMMARY OF THE INVENTION

[0012] As a means to effectively solve the problem of
the art, an apparatus according to claim 1 comprises a
case arranged so as to surround an outer circumference
of a propeller shaft of the stern tube; a water seal, an oil
seal, and an intermediate seal provided between the
water seal and the oil seal at an inner circumference of
the case; characterized in that the oil seal and the inter-
mediate seal are made of rubber elastic bodies and pro-
vided with bases held by the case and seal lips slidably
contacting at a side of the propeller shaft, the seal lip of
the oil seal facing to an inside of a hull, and the seal lip
of the intermediate seal facing to a side of the stern,
wherein an air chamber is bounded between the oil seal
and the intermediate seal, and wherein an air supplier
for supplying fluid having a higher pressure than in a
drain chamber is connected to the air chamber.
[0013] According to the apparatus of the invention in
claim 1, air having a pressure not less than the pressure
that is equal to the tension pressure of the seal lip of the
intermediate seal, is supplied to the air chamber that is
bounded between the oil seal and the intermediate seal.
Thus, air pushes the seal lip of the intermediate seal
open and flows out into the drain chamber. An air jet
formed thereby certainly seals remaining water in the
drain chamber to the air chamber. Therefore, it can cer-
tainly avoid mixing of remaining water in the drain cham-
ber with bearing oil in the space at the bearing side
through the air chamber. In addition, the seal lip of the
intermediate seal is set to be a non-contact condition
with the side of the propeller shaft. Therefore, it can sub-
stantially avoid generation of abrasion or sliding heat.

Sliding load of the seal lip of the oil seal can be reduced,
which results in extension of lifetime for durability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a semi sectional view showing a stern tube
shaft sealing apparatus according to a preferred
embodiment of the invention, by cutting with a plane
passing through a shaft center.
Fig. 2 is a semi sectional view showing a stern tube
shaft sealing apparatus according to a related art,
by cutting with a plane passing through a shaft cent-
er.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0015] Fig. 1 is a semi sectional view showing an ap-
paratus (a stern tube shaft sealing apparatus) according
to a preferred embodiment of the invention, by cutting
with a plane passing through a shaft center. In Fig. 1,
reference numeral 1 designates one part under a stern
of a hull. Numeral 2 designates a propeller shaft, which
protrudes from a shaft hole opening 1a of the hull 1 to
a stern side of the hull 1. Numeral 21 designates a pro-
peller boss, which is fixed on an end at the stern side of
the propeller shaft 2.
[0016] The propeller shaft 2 protrudes from the shaft
hole opening 1a of the hull 1 to the stern side. At an
outer circumferential side of the propeller shaft 2, a stern
tube shaft sealing device (an apparatus) 3 is provided.
The device 3 has a sleeve 31, a casing 32, water seals
33, 34, an intermediate seal 35, and an oil seal 36. The
sleeve 31 is externally fitted so as to be watertight via a
packing 311 to a protrusion of the propeller shaft 2 from
the hull 1. The sleeve 31 is fixed to the propeller boss
21 by bolts 312. The casing 32 is so arranged as to sur-
round the outer circumference thereof, and is connected
to the hull 1. The water seals 33, 34, the intermediate
seal 35, and the oil seal 36 are arranged between the
casing 32 and the sleeve 31. The device 3 avoids leak-
age of bearing oil O into outboard seawater W via a cir-
cumference of the shaft, and avoids entering of out-
board seawater W into inboard via the circumference of
the shaft. Here, bearing oil O is supplied to a stern tube
bearing (not shown in the figure), which locates at a right
hand side in Fig. 1 and supports the propeller shaft 2.
[0017] In detail, the casing 32 has a plurality of casing
segments 321,325, which are connected in an axial di-
rection. The casing segment 325, which locates nearest
to a stem, is connected to be watertight to the hull 1. A
gasket 326 seals between the casing segment 325 and
the hull 1.
[0018] The casing segment 321 locates nearest to the
stern and at the stern side. The casing segment 322 lo-
cates secondly from the stern. At the stern side and in-
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ner circumference of the casing segment 321 and at the
stern side and inner circumference of the casing seg-
ment 322, inward flanges 321a, 322a are respectively
formed. Inner circumferences of the inward flanges
321a, 322a are close to an outer circumferential surface
of the sleeve 31. The water seal 33 at the stern side is
arranged at the inner circumference of the casing seg-
ment 321 and between the inward flanges 321a, 322a.
The water seal 33 is formed of an elastic material, such
as rubber. The casing segment 321 locates nearest to
the stern. The water seal 33 has a boss 331 and a brim
332. The boss 331 is so set as to fit and seal by a tight-
ening force of an annular garter spring 333. The brim
332 has an end face, which faces to the stem side and
contacts to seal the inward flange 322a of the casing
segment 322.
[0019] The casing segment 323 locates thirdly from
the stern. At the stern side and inner circumference of
the casing segment 323, an inward flange 323a is
formed. An inside of the inward flange 323a is close to
the outer circumference of the sleeve 31. The water seal
34 at the stem side is arranged between the inward
flange 322a of the casing segment 322 and the inward
flange 323a of the third casing segment 323. Here, the
water seal 34 at the stem side locates at the inner cir-
cumferential space of the second casing segment 322
from the stern side. The water seal 34 at the stem side
has the same structure as the water seal 33 at the stern
side. That is, it comprises a boss 341 and a brim 342
and has an elastic material such as rubber. The boss
341 is so set as to fit and seal the outer circumferential
surface of the sleeve 31 by a tightening force of an an-
nular garter spring 343. The brim 342 has an end face,
which directs to the stem side and opposes another end
face facing to the stern side of the inward flange 323a
of the casing segment 323.
[0020] The water seals 33, 34 rotate together with the
propeller shaft 2, which shows a shaft sealing function
between the brims 332, 342 and the inward flanges
322a, 323a of the casing segments 322, 323 at the non-
rotating casing 32.
[0021] The casing segment 323 locates thirdly from
the stern. At the stem side and inner circumference of
the casing segment 323, a seal support 323b is formed.
The casing segment 324 locates fourthly from the stern.
At the stern side and inner circumference of the third
casing segment 324, a seal support 324a is formed. The
seal support 324a extends in between the seal support
323b and the sleeve 31. The intermediate seal 35 has
a base 351 and a seal lip 352. The intermediate seal 35
is formed of an elastic material such as rubber. The base
351 is so fixed as to seal and contact between the seal
supports 323b, 324a. The seal lip 352 extends from the
inner circumference of the base 351 to the stern side.
The seal lip 352 has an end that is given a tightening
force by a garter spring 353 and contacts and seals the
outer circumferential surface of the sleeve 31.
[0022] The casing segment 324 locates fourthly from

the stern. At the stem side and inner circumference of
the casing segment 324, a seal support 324b is formed.
The seal support 324b locates symmetrically to the seal
support 324a in the axial direction. At the inner circum-
ference of the casing segment 325, a seal support 325a
is formed. The casing segment 325 locates nearest to
the stem. The seal support 324b extends in between the
seal support 325a and the sleeve 31. The oil seal 36 has
a base 361 and a seal lip 362. The oil seal 36 is formed
of an elastic material such as rubber. The base 361 is
so fixed as to seal and contact between the seal sup-
ports 324b, 325a. The seal lip 362 extends from the in-
ner circumference of the base 361 to the stem side. The
seal lip 362 has an end, which is given a tightening force
by a garter spring 363 and contacts and seals the outer
circumference of the sleeve 31.
[0023] The intermediate seal 35 and the oil seal 36 do
not rotate, and show a shaft sealing function between
each end of the seal lips 352, 362 and the outer circum-
ferential surface of the sleeve 31. Here the sleeve 31
rotates integrally with the propeller shaft 2. In addition,
the base 351 of the intermediate seal 35 is constituted
as a means of a packing for sealing between the casing
segments 323, 324. The base 361 of the oil seal 36 is
constituted as a means of a packing for sealing between
the casing segments 324, 325.
[0024] An inner circumferential space of the second
casing segment 322 from the stern is constituted of an
annular seal chamber A, which is bounded by the water
seals 33, 34. A line 37 for supplying clean water, which
is constituted of a pipeline, opens at the seal chamber
A. The line 37 penetrates and extends from the casing
segment 322 through the casing segments 323,325
and the hull 1. An upstream end of the line 37 is con-
nected to a clean water supplier, which is arranged in-
board and constituted of a constant flow valve and a
strainer and so on that are not shown in the figure. In
addition, a pressure of clean water supplied to the seal
chamber A is set higher than the pressure that is equal
to the pressure of seawater at a draft depth, which acts
on the water seal 33 at the stern side.
[0025] An inner circumferential space of the third cas-
ing segment 323 from the stern side is constituted of an
annular drain chamber B, which is bounded by the water
seal 34 and the intermediate seal 35. A line 38 for col-
lecting fluid, which is constituted of a pipeline, opens at
the drain chamber B. The line 38 penetrates and ex-
tends from the casing segment 323 of the casing 32
through the casing segments 324, 325 and the hull 1.
An upstream end of the line 38 is connected to a collec-
tor, which is arranged inboard and constituted of a
pump, a collecting tank and so on that are not shown in
the figure.
[0026] An inner circumferential space of the fourth
casing segment 324 from the stern is constituted of an
annular air chamber C, which is bounded by the inter-
mediate seal 35 and the oil seal 36. A line 39 for sup-
plying air, which is constituted of a pipeline, opens at the
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air chamber C. The line 39 penetrates and extends from
the casing segment 324 of the casing 32 through the
casing segment 325 and the hull 1. An upstream end of
the line 39 is connected to an air supplier, which is ar-
ranged inboard and constituted of a regulator, flow me-
ter, filter, and so on that are not shown in the figure. In
addition, although the amount of air supplied into the air
chamber C is not limited, about 40,50 NL/min is
enough for it.
[0027] At the inner circumferential space of the shaft
hole opening 1a of the hull 1, namely a space D at the
bearing side in front of the oil seal 36, bearing oil O is
filled. Bearing oil O is supplied to the stern tube bearing
at the right hand side in Fig. 1. In addition, at an inner
circumferential space E of the casing segment 321 that
locates nearest to the stern, the water seal 33 at the
stern side is arranged. In the space E, seawater W is
filled through a space between the inward flange 321a
of the casing segment 321 and the outer circumferential
surface of the sleeve 31.
[0028] According to the constitution described above,
similarly to the related art, clean water is continuously
supplied from the clean water supplier to the seal cham-
ber A via the line 37. Here the pressure of clean water
is slightly higher than that of seawater at the draft depth.
The pressure of clean water, which is supplied to the
seal chamber A, acts on the brim 342 of the water seal
34 at the stem side in such a direction as to push it to
the inward flange 323a of the third casing segment 323
from the stern side. While on the brim 332 of the water
seal 33 at the stern side, such pressure acts in such a
direction as to push it open from the inward flange 322a
of the second casing segment 322 from the stern side.
[0029] Therefore, the pressure of clean water in the
seal chamber A is higher than that of seawater W that
acts on the brim 332 of the water seal 33 at the stern
side as a back pressure. Thereby clean water is gradu-
ally discharged into outboard seawater W, as pushing
the brim 332 of the water seal 33 open at the stern side
against the pressure of seawater. The amount is almost
the same as the amount supplied into the seal chamber
A from the line 37. Therefore, in a space between the
brim 332 of the water seal 33 and the inward flange 322a
of the casing segment 322, a jet of clean water to the
side of seawater W is formed. Hereby it certainly avoids
entering of seawater W into the seal chamber A.
[0030] If clean water in the seal chamber A leaks into
the drain chamber B, a microscopic opening is formed
at the sealed slide part between the water seal 34 at the
stem side and the inward flange 323a of the casing seg-
ment 323. Clean water, which leaks from the seal cham-
ber A to the drain chamber B via the microscopic open-
ing, is sealed by the intermediate seal 35 at the stem
side. That is, the seal lip 352 of the intermediate seal 35
seals and contacts with the outer circumferential surface
of the sleeve 31 by its own tension pressure and a ten-
sion pressure of the garter spring 353, and seals clean
water in the drain chamber B. Because clean water

sealed therein is collected to the inboard collector via
the line 38, it avoids entering to the side of the air cham-
ber C. However, if it increases leakage of clean water
from the seal chamber A to the drain chamber B or if it
loses regular function of collection by clogging of the line
38, clean water remains in the drain chamber B. This
remaining water has a possibility to leak from the slide
part between the seal lip 352 of the intermediate seal
35 and the sleeve 31 to the side of the air chamber C.
Therefore, in order to completely avoid leakage of re-
maining water into the air chamber C, it is effective to
supply air continuously from the air supplier to the air
chamber C via the line 39.
[0031] Detailed explanation is as follows. In the air
chamber C, air is continuously supplied from the air sup-
plier via the line 39. Thereby a certain air pressure is
formed. Then, the air pressure acts on the inner circum-
ferential surface of the seal lip 352 of the intermediate
seal 35 and the inner circumferential surface of the seal
lip 362 of the oil seal 36, in such a direction that it acts
against the tension pressure of the seal lips 352, 362,
namely the outward direction. Here the seal lip 352 of
the intermediate seal 35 directs to the stern side. The
seal lip 362 of the oil seal 36 directs to the stem side.
[0032] Here, the pressure value of the outward direc-
tion, which is equal to the tension pressure of the seal
lip 352 of the intermediate seal 35, was confirmed to be
0.005,0.01MPa as a result of experiments. On the oth-
er hand, on the seal lip 362 of the oil seal 36, the pres-
sure of bearing oil O in the space D at the bearing side
acts in the same direction as the tension pressure of the
seal lip 362. The pressure of bearing oil O is set about
0.03MPa higher than the atmospheric pressure, for ex-
ample.
[0033] Therefore, when the air pressure, which is
stored in the air chamber C, is equal to or higher than
the drain chamber B (which is equal to or less than at-
mospheric pressure) by 0.005,0.01MPa, in other
words, equal to or higher than the pressure that is equal
to the tension pressure of the seal lip 352 of the inter-
mediate seal 35, the seal lip 352 is pushed slightly open
from the outer circumferential surface of the sleeve 31.
Then, the air in the air chamber C flows out into the drain
chamber B by the same amount of the flow (about
40,50 NL/min) supplied from the line 39. In addition,
the pressure of bearing oil O, which is higher than the
air pressure in the air chamber C, acts on the oil seal 36
in such a direction as to seal and contact the seal lip 362
with the sleeve 31 as described above. Therefore, air in
the air chamber C will not flow out into the space D at
the bearing side by pushing the seal lip 362 open.
[0034] When air in the air chamber C pushes the seal
lip 352 of the intermediate seal 35 open to flow out into
the drain chamber B, a jet as an air curtain is formed in
a space between the inward brim of the seal lip 352 and
the outer circumferential surface of the sleeve 31.
Therefore, even if clean water, which leaks from the seal
chamber A via the sealed slide part 342 of the water seal
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34 at the stem side, remains in the drain chamber B,
entering of remaining water into the air chamber C is
avoided by the air jet. Here the air jet is formed in the
space between the seal lip 352 of the intermediate seal
35 and the sleeve 31 and is constituted as the air curtain.
Remaining water is sent together with air via the line 38
that opened at the drain chamber B, and is collected to
the inboard collector.
[0035] Therefore, it can certainly avoid that clean wa-
ter, which leaks from the seal chamber A to the drain
chamber B, further passes through the air chamber C
and enters the space D at the bearing side to mix with
bearing oil O. As a result, the problem such that emul-
sion of bearing oil O causes poor lubrication at the stern
tube bearing can be solved.
[0036] In addition, air in the air chamber C pushes the
seal lip 352 of the intermediate seal 35 open to flow out
into the drain chamber B. Thereby the seal lip 352 be-
comes an almost non-contact with the outer circumfer-
ential surface of the sleeve 31. Therefore, its sliding load
becomes 0, which causes almost no abrasion or sliding
heat.
[0037] While, the seal lip 362 of the oil seal 36 has an
elasticity of itself and receives a tightening force of the
garter spring 363 and a force of reducing diameter by
the pressure of bearing oil O. Thereby although the seal
lip 362 slides on the outer circumferential surface of the
sleeve 31, the tension pressure by the elasticity of the
garter spring 363 and the seal lip 362 itself is balanced
with and cancelled by the air pressure in the air chamber
C. Therefore, the tension pressure of the seal lip 362 of
the oil seal 36 is substantially given by only the pressure
of bearing oil O (about 0.03MPa). Therefore, sliding load
of the seal lip 362 is reduced, which effectively leads to
reduction of abrasion or sliding heat generation.
[0038] In addition to the constitution described in
claim 1, a stern tube shaft sealing apparatus according
to a preferred mode of the invention is such an appara-
tus that a fluid collecting means is provided to be con-
nected to the drain chamber B bounded between the
water seal 34 and the intermediate seal 35.
[0039] Further, the seal lip of the oil seal is directed to
the stem side. The seal lip of the intermediate seal di-
rects to the stern side. A line for collecting the fluid is
provided in a space for leakage between the water seal
and the intermediate seal. Therefore, water leaked from
the water seal to the drain chamber is sealed by the in-
termediate seal and is collected by the line for collecting
fluid. Thus, entering to the side of the oil seal is avoided.
Therefore, it can be avoided that water leaked in the
drain chamber mixes through the oil seal to the bearing
oil, which causes emulsion of bearing oil or lack of lubri-
cation at the stern tube bearing.

Claims

1. A stern tube shaft sealing apparatus comprising:

a case (32) arranged so as to surround an outer
circumference of a propeller shaft (2) of the
stern tube;
a water seal (34), an oil seal (36), and an inter-
mediate seal (35) provided between the water
seal (34) and the oil seal (36) at an inner cir-
cumference of the case (32); characterized in
that
the oil seal (36) and the intermediate seal (35)
are made of rubber elastic bodies and provided
with bases (361, 351) held by the case (32) and
seal lips (362, 352) slidably contacting at a side
of the propeller shaft (2), the seal lip (362) of
the oil seal (36) facing to an inside of a hull, and
the seal lip (352) of the intermediate seal (35)
facing to a side of the stern, wherein an air
chamber (C) is bounded between the oil seal
(36) and the intermediate seal (35), and where-
in an air supplier (39) for supplying fluid having
a higher pressure than in a drain chamber (B)
is connected to the air chamber (C).

2. An apparatus according to claim 1, wherein a fluid
collecting means is provided in connection with the
drain chamber (B) bounded between the water seal
(34) and the intermediate seal (35).
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