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(54) OIL DUCT

(57) An oil supply tube includes: an outer tube which
extends vertically; an inner tube which extends vertically;
and a seal configured to seal between the outer tube and
the inner tube. The inner tube moves vertically together
with a crosshead of a crosshead type diesel engine with
respect to the outer tube. Oil flows into an outer tube
internal space upper than the seal in the outer tube. The
inner tube includes: an upper portion which is located
upper than the seal in the outer tube when the crosshead
is at a bottom dead center position; and a lower portion
which is located lower than the seal when the crosshead
is at a top dead center position. The lower portion is con-
nected to an oil flow path provided in the crosshead. An
upper end of the upper portion is closed. An opening is
formed in a side wall of the upper portion.
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Description

Technical Fiend

[0001] The present invention relates to an oil supply
tube for supplying oil to a crosshead of a crosshead type
diesel engine.

Background Art

[0002] Fig. 1 shows a two-stroke crosshead type diesel
engine. The diesel engine includes a piston 101, a piston
rod 102, a crosshead pin 103, and a telescopic tube 105.
The piston rod 102 connects the piston 101 to the cross-
head pin 103. The telescopic tube 105 includes an outer
tube 106 and an inner tube 107. Concomitantly with a
vertical motion of the piston 101, the crosshead pin 103
and the inner tube 107 move vertically, and the telescopic
tube 105 is stretched and shrunk. Oil having flown from
a space in the outer tube 106 through an opening formed
at an upper end of the inner tube 107 into a space in the
inner tube 107 is supplied to the piston 101 or a crosshead
bearing 104.
[0003] In synchronization with stretch and shrink of the
telescopic tube 105, the volume of internal space of the
telescopic tube 105 is increased and decreased. There-
fore, when the telescopic tube 105 is stretched, pressure
of the oil is reduced momentarily. Furthermore, since the
oil moves vertically together with the inner tube 107, pres-
sure of the oil alternates due to the influence of oil column
inertia. Consequently, supply pressure of the oil is un-
stable.
[0004] Japanese Utility Model Publication (JU-A-
Showa 62-98722) discloses a conventional telescopic
tube.

Citation List

Patent literature

[0005]

Patent Document 1: Japanese Utility Model Publica-
tion (JU-A-Showa 62-98722)

Summery of Invention

[0006] An objective of the present invention is to pro-
vide an oil supply tube which suppresses alternation of
oil supply pressure.
[0007] In a first aspect of the present invention, an oil
supply tube includes: an outer tube which extends verti-
cally; an inner tube which extends vertically; a first seal
configured to seal between the outer tube and the inner
tube. The inner tube moves vertically together with a
crosshead of a crosshead type diesel engine with respect
to the outer tube. Oil flows into an outer tube internal
space upper than the first seal in the outer tube. The inner

tube includes: an upper portion which is located upper
than the first seal in the outer tube when the crosshead
is at a bottom dead center position; and a lower portion
which is located lower than the first seal when the cross-
head is at a top dead center position. The lower portion
is connected to an oil flow path provided in the crosshead.
An upper end of the upper portion is closed. A first open-
ing is formed in a side wall of the upper portion.
[0008] Since the upper end of the upper portion is
closed, the head of oil column in the inner tube is held.
Therefore, the alternation of oil supply pressure due to
the influence of oil column inertia is suppressed.
[0009] Preferably, a cross sectional area of a flow path
connecting the outer tube internal space to an inner tube
internal space in the inner tube is increased when the
inner tube moves upward.
[0010] Preferably, the above oil supply tube further in-
cludes a second seal arranged upper than the first seal
to seal between the outer tube and the inner tube. The
outer tube internal space is located upper than the sec-
ond seal. Preferably, a second opening which is located
lower than the first opening is formed in the side wall.
The second seal is located lower than the first opening
and the second opening when the crosshead is at the
top dead center position. The second seal is located be-
tween the first opening and the second opening when
the crosshead is at the bottom dead center position.
[0011] Preferably, the above oil supply tube further in-
cludes a second seal arranged upper than the first seal
to seal between the outer tube and the inner tube. The
outer tube internal space is located upper than the sec-
ond seal. Preferably, the first opening has an opening
shape which is long in vertical direction. An opening area
of a portion of the first opening upper than the second
seal is increased when the inner tube moves upward.
[0012] In a second aspect of the present invention, an
oil supply tube includes: a fixed tube; a movable tube
configured to move vertically together with a crosshead
of a crosshead type diesel engine with respect to the
fixed tube; a first seal; and a second seal. The fixed tube
includes a fixed side tube which extends vertically. A first
opening having an opening shape which is long in vertical
direction is formed in the fixed side tube. The movable
tube includes: a movable side tube which extends verti-
cally; and a connecting tube. The movable side tube in-
cludes: an upper portion; a lower portion lower than the
upper portion; and a middle portion between the upper
portion and the lower portion. The connecting tube con-
nects the middle portion to an oil flow path formed in the
crosshead. The fixed side tube and the movable side
tube form concentric tubes. The first seal is arranged
upper than the first opening to seal between the upper
portion and the fixed side tube. The second seal is ar-
ranged lower than the first opening to seal between the
lower portion and the fixed side tube.
[0013] Since the volume of internal space of the oil
supply tube does not change when the movable tube
moves vertically, the alternation of oil supply pressure is
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suppressed. Since the oil column in the oil sully tube does
not move vertically when the movable tube moves verti-
cally, the alternation of oil supply pressure due to the
influence of oil column inertia is suppressed.
[0014] Preferably, the movable side tube is arranged
inside the fixed side tube. The connecting tube extends
through the first opening to connect the oil flow path to
the middle portion.
[0015] Preferably, the movable side tube is arranged
outside the fixed side tube. A second opening is formed
in the middle portion to connect a space in the middle
portion to a flow path in the connecting tube. The movable
tube moves vertically with respect to the fixed tube in a
state that the first opening and the second opening face
each other.
[0016] Preferably, the above oil supply tube further in-
cludes an accumulator provided to the fixed tube or the
movable tube.
[0017] According to the present invention, there is pro-
vided an oil supply tube which suppresses alternation of
oil supply pressure.

Brief Description of Drawings

[0018] The above and other objects, advantages, and
features of the present invention will be more apparent
from the description of embodiments taken in conjunction
with the accompanying drawings, in which:

Fig. 1 is a schematic diagram of a conventional
crosshead type diesel engine;
Fig. 2 is a schematic diagram of a diesel engine ac-
cording to a first embodiment of the present inven-
tion;
Fig. 3 is a sectional view of an oil supply tube ac-
cording to the first embodiment;
Fig. 4 is a sectional view of an oil supply tube ac-
cording to a second embodiment of the present in-
vention;
Fig. 5 is a sectional view showing the oil supply tube
according to the second embodiment when a piston
is at the top dead center;
Fig. 6 is a sectional view of an oil supply tube ac-
cording to a third embodiment of the present inven-
tion;
Fig. 7 is a sectional view showing the oil supply tube
according to the third embodiment when the piston
is at the top dead center;
Fig. 8 is a sectional view of an oil supply tube ac-
cording to a fourth embodiment of the present inven-
tion;
Fig. 9 is a sectional view of an oil supply tube ac-
cording to a fifth embodiment of the present inven-
tion; and
Fig. 10 is a sectional view of an oil supply tube ac-
cording to a sixth embodiment of the present inven-
tion.

Description of Embodiments

[0019] With reference to the accompanying drawings,
embodiments of an oil supply tube according to the
present invention will be described below.

(First Embodiment)

[0020] With reference to Fig. 2, a crosshead type diesel
engine 10 according to a first embodiment of the present
invention is described. The crosshead type diesel engine
10 is, for example, a marine two-cycle diesel engine. The
crosshead type diesel engine 10 includes a cylinder 11,
a piston 12, a piston rod 13, a crosshead 14, a connecting
rod 15, a clank arm 16, a pump 17, and an oil supply tube
20A. The piston 12 is arranged in the cylinder 11. The
piston rod 13 couples the piston 12 to the crosshead 14.
The connecting rod 15 connects the crosshead 14 to the
clank arm 16. The connecting rod 15 includes a bearing
portion 15a which engages a pin 14a of the crosshead
14 and a bearing portion 15b which engages a pin 16a
of the clank arm 16. When the piston 12 moves recipro-
cally in vertical direction, the crosshead 14 moves recip-
rocally in vertical direction together with the piston 12,
and the clank arm 16 rotates. When the piston 12 is at
the top dead center, the crosshead 14 is arranged at a
top dead center position. When the piston 12 is at the
bottom dead center, the crosshead 14 is arranged at a
bottom dead center position.
[0021] The pump 17 supplies oil to an oil flow path 14b
provided in the crosshead 14 via the oil supply tube 20A.
The oil supplied to the oil flow path 14b cools the piston
12, lubricates between the pin 14a and the bearing por-
tion 15a, or lubricates between the pin 16a and the bear-
ing portion 15b. In order to supply oil to the crosshead
14 moving reciprocally in vertical direction, the oil supply
tube 20A is stretched and shrunk in vertical direction.
[0022] With reference to Fig. 3, the oil supply tube 20A
is described. The oil supply tube 20A includes a fixed
tube 30A, a movable tube 40A, and a seal 51. The mov-
able tube 40A moves vertically together with the cross-
head 14 with respect to the fixed tube 30A. The fixed
tube 30A includes an outer tube 31 which extends verti-
cally. The movable tube 40A includes an inner tube 41
which extends vertically and a connecting tube 49A. The
seal 51 seals between the outer tube 31 and the inner
tube 41. The inner tube 41 includes an upper portion 41p
which is located upper than the seal 51 in the outer tube
31 when the crosshead 14 is located at the bottom dead
center position and a lower portion 41q which is located
lower than the seal 51 when the crosshead is located at
the top dead center position. The connecting tube 49A
connects the lower portion 41q to the oil flow path 14b
provided in the crosshead 14. The upper portion 41p in-
cludes a cylindrical portion 41r which forms a side wall
of the upper portion 41p and an upper cap 41x which
closes an upper end of the cylindrical portion 41r (an
upper end of the upper portion 41p). The axis of the cy-
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lindrical portion 41r extends vertically. The upper cap 41x
prevents oil from passing through the upper end of the
cylindrical portion 41r in vertical direction. An opening
41a is formed in the cylindrical portion 41r. The opening
41a penetrates the cylindrical portion 41r in the radial
direction.
[0023] The oil pumped out from the pump 17 flows into
an outer tube internal space 31a upper than the seal 51
in the outer tube 31 and then flows through the opening
41a into the inner tube 41. After flowing from the inner
tube 41 through the connecting tube 49A into the oil flow
path 14b, the oil cools the piston 12, lubricates between
the pin 14a and the bearing portion 15a, or lubricates
between the pin 16a and the bearing portion 15b.
[0024] According to the present embodiment, since the
head of oil column in the inner tube 41 is held by the
upper cap 41x, the alternation of oil supply pressure due
to the influence of oil column inertia is suppressed.

(Second embodiment)

[0025] With reference to Fig. 4, an oil supply tube 20B
according to a second embodiment of the present inven-
tion is described. The oil supply tube 20B is applied to
the crosshead type diesel engine 10 in place of the oil
supply tube 20A. Fig. 4 shows the oil supply tube 20B
when the crosshead 14 is at the bottom dead center po-
sition.
[0026] The oil supply tube 20B includes a fixed tube
30B, a movable tube 40B, a seal 52, and a seal 53. The
movable tube 40B moves vertically together with the
crosshead 14 with respect to the fixed tube 30B. The
fixed tube 30B includes an outer tube 32 which extends
vertically. The movable tube 40B includes an inner tube
42 which extends vertically and a connecting tube 49B.
The seals 52 and 53 respectively seal between the outer
tube 32 and the inner tube 42. The seal 52 is arranged
upper than the seal 53. The inner tube 42 includes an
upper portion 42p and a lower potion 42q lower than the
upper portion 42p. The connecting tube 49B connects
the lower portion 42q to the oil flow path 14b provided in
the crosshead 14. The upper portion 42p is arranged in
the outer tube 32 and moves vertically in the outer tube
32. The upper portion 42p includes a cylindrical portion
42r which forms a side wall of the upper portion 42p and
an upper cap 42x which closes an upper end of the cy-
lindrical portion 42r (an upper end of the upper portion
42p). The axis of the cylindrical portion 42r extends ver-
tically. The upper cap 42x prevents oil from passing
through the upper end of the cylindrical portion 42r in
vertical direction. A plurality of openings 42a to 42c are
formed in the cylindrical portion 42r. Fig. 4 shows an ex-
ample in which the number of the openings 42a to 42c
is three; however, the number of the openings 42a to 42c
is not limited to three. Each of the openings 42a to 42c
penetrates the cylindrical portion 42r in the radial direc-
tion. The opening 42b is located lower than the opening
42a, and the opening 42c is located lower than the open-

ing 42b. The opening 42a is always located upper than
the seal 52 to prevent oil supply from being interrupted
even when the crosshead 14 is at the bottom dead center
position.
[0027] When the crosshead 14 is at the bottom dead
center position, the upper portion 42p is located upper
than the seal 53 and the seal 52 is located between the
opening 42a and the opening 42b.
[0028] With reference to Fig. 5, when the crosshead
14 is at the top dead center position, the seal 52 is located
lower than the openings 42a to 42c and the lower portion
42q is located lower than the seal 53.
[0029] Therefore, a portion of the openings 42a to 42c
upper than the seal 52 forms a flow path connecting an
outer tube internal space 32a upper than the seal 52 in
the outer tube 32 to a space in the inner tube 42. The
opening area of the portion of the openings 42a to 42c
upper than the seal 52 is increased when the movable
tube 40B moves upward and is decreased when the mov-
able tube 40B moves downward.
[0030] The oil pumped out from the pump 17 flows into
the outer tube internal space 32a and then flows into the
inner tube 42 through the portion of the openings 42a to
42c upper than the seal 52. After flowing from the inner
tube 42 through the connecting tube 49B into the oil flow
path 14b, the oil cools the piston 12, lubricates between
the pin 14a and the bearing portion 15a, or lubricates
between the pin 16a and the bearing portion 15b.
[0031] When the piston 12 is in the vicinity of the top
dead center (when the crosshead 14 is in the vicinity of
the top dead center position), the movable tube 40B is
accelerated downwardly. At this time, oil supply pressure
is reduced due to the influence of oil column inertia.
Whereas, when the piston 12 is in the vicinity of the bot-
tom dead center (when the crosshead 14 is in the vicinity
of the bottom dead center position), the movable tube
40B is accelerated upwardly. At this time, oil supply pres-
sure is elevated due to the influence of oil column inertia.
[0032] According to the present embodiment, since the
head of oil column in the inner tube 42 is held by the
upper cap 42x, the alternation of oil supply pressure due
to the influence of oil column inertia is suppressed.
[0033] According to the present embodiment, an ef-
fective height h of oil column is large when the crosshead
14 is at the bottom dead center position (see Fig. 4), and
the height h is small when the crosshead 14 is at the top
dead center position (see Fig. 5). Thus, the alternation
of oil supply pressure due to the influence of oil column
inertia is further suppressed.
[0034] Furthermore, according to the present embod-
iment, the cross sectional area of the flow path connect-
ing the outer tube internal space 32a to the space in the
inner tube 42 is increased when the movable tube 40B
moves upward and is decreased when the movable tube
40B moves downward. Therefore, the effective flow path
between the pump 17 and the oil flow path 14b becomes
wider when the oil supply pressure is reduced due to the
influence of oil column inertia, the effective flow path be-
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tween the pump 17 and the oil flow path 14b becomes
narrower when the oil supply pressure is elevated due
to the influence of oil column inertia. As a result, the al-
ternation of oil flow rate is suppressed.

(Third embodiment)

[0035] With reference to Fig. 6, an oil supply tube 20C
according to a third embodiment of the present invention
is described. The oil supply tube 20C is applied to the
crosshead type diesel engine 10 in place of the oil supply
tube 20A. Fig. 6 shows the oil supply tube 20C when the
crosshead 14 is at the bottom dead center position.
[0036] The oil supply tube 20C includes a fixed tube
30C, a movable tube 40C, a seal 54, and a seal 55. The
movable tube 40C moves vertically together with the
crosshead 14 with respect to the fixed tube 30C. The
fixed tube 30C includes an outer tube 33 which extends
vertically. The movable tube 40C includes an inner tube
43 which extends vertically and a connecting tube 49C.
The seals 54 and 54 respectively seal between the outer
tube 33 and the inner tube 43. The seal 54 is arranged
upper than the seal 55. The inner tube 43 includes an
upper portion 43p and a lower potion 43q lower than the
upper portion 43p. The connecting tube 49C connects
the lower portion 43q to the oil flow path 14b provided in
the crosshead 14. The upper portion 43p is arranged in
the outer tube 33 and moves vertically in the outer tube
33. The upper portion 43p includes a cylindrical portion
43r which forms a side wall of the upper portion 43p and
an upper cap 43x which closes an upper end of the cy-
lindrical portion 43r (an upper end of the upper portion
43p). The axis of the cylindrical portion 43r extends ver-
tically. The upper cap 43x prevents oil from passing
through the upper end of the cylindrical portion 43r in
vertical direction. An opening 43a is formed in the cylin-
drical portion 43r. The opening 43a penetrates the cylin-
drical portion 43r in the radial direction. The opening 43a
has an opening shape which is long in vertical direction.
[0037] When the crosshead 14 is at the bottom dead
center position, the upper portion 43p is located upper
than the seal 55 and the seal 54 is located between the
upper end and the lower end of the opening 43a. Namely,
oil supply is prevented from being interrupted even when
the crosshead 14 is at the bottom dead center position.
[0038] With reference to Fig. 7, when the crosshead
14 is at the top dead center position, the seal 54 is located
lower than the lower end of the opening 43a and the lower
portion 43q is located lower than the seal 55.
[0039] Therefore, a portion of the opening 43a upper
than the seal 54 forms a flow path connecting an outer
tube internal space 33a upper than the seal 54 in the
outer tube 33 to a space in the inner tube 43. The opening
area of the portion of the opening 43a upper than the
seal 54 is increased when the movable tube 40C moves
upward and is decreased when the movable tube 40C
moves downward.
[0040] The oil pumped out from the pump 17 flows into

the outer tube internal space 33a and then flows into the
inner tube 43 through the portion of the opening 43a up-
per than the seal 54. After flowing from the inner tube 43
through the connecting tube 49C into the oil flow path
14b, the oil cools the piston 12, lubricates between the
pin 14a and the bearing portion 15a, or lubricates be-
tween the pin 16a and the bearing portion 15b.
[0041] According to the present invention, the same
effects as those of the second embodiment are provided.

(Fourth embodiment)

[0042] With reference to Fig. 8, an oil supply tube 20D
according to a third embodiment of the present invention
is described. The oil supply tube 20D is applied to the
crosshead type diesel engine 10 in place of the oil supply
tube 20A.
[0043] The oil supply tube 20D includes a fixed tube
30D, a movable tube 40D, a seal 56, and a seal 57. The
movable tube 40D moves vertically together with the
crosshead 14 with respect to the fixed tube 30D. The
fixed tube 30D includes an outer cylinder 34 which ex-
tends vertically and a lower cap 35 which closes a lower
end of the outer cylinder 34. The axis of the outer cylinder
34 extends vertically. An opening 34a is formed in the
outer cylinder 34. The opening 34a has an opening shape
which is long in vertical direction. The opening 34a pen-
etrates the outer cylinder 34 in the radial direction. The
movable tube 40D includes an inner cylinder 44 which
extends vertically and a connecting tube 49D. The inner
cylinder 44 is smaller than the outer cylinder 34 in diam-
eter. The inner cylinder 44 is arranged inside the outer
cylinder 34 such that the inner cylinder 44 and the outer
cylinder 34 form concentric cylinders. The inner cylinder
44 includes an upper portion 44a, a lower portion 44b
lower than the upper portion 44a, and a middle portion
44c between the upper portion 44a and the lower portion
44b. Each of the upper portion 44a, the lower portion
44b, and the middle portion 44c has a cylindrical shape
of which an axis extends vertically. Since an upper end
of the upper portion 44a is open, oil can pass the upper
end in vertical direction. Since a lower end of the lower
portion 44b is open, oil can pass the lower end in vertical
direction. The seal 56 is arranged upper than the opening
34a to seal between the upper portion 44a and the outer
cylinder 34. The seal 57 is arranged lower than the open-
ing 34a and upper than the lower cap 35 to seal between
the lower portion 44b and the outer cylinder 34. The con-
necting tube 49D extends through the opening 34a to
connect the middle portion 44c to the oil flow path 14b.
An outer cylinder internal space 34b upper than the seal
56 in the outer cylinder 34 and an outer cylinder internal
space 34c lower than the seal 57 and upper than the
lower cap 35 in the outer cylinder 34 are connected each
other through an internal space of the inner cylinder 44.
[0044] The oil pumped out from the pump 17 flows into
the outer cylinder internal space 34b and then flows into
the inner cylinder 44. After flowing from the inner cylinder
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44 through the connecting tube 49D into the oil flow path
14b, the oil cools the piston 12, lubricates between the
pin 14a and the bearing portion 15a, or lubricates be-
tween the pin 16a and the bearing portion 15b.
[0045] According to the present embodiment, since the
volume of internal space of the oil supply tube 20D does
not change when the movable tube 40D movers vertical-
ly, the alternation of oil supply pressure is suppressed.
Furthermore, since the oil column in the oil sully tube 20D
does not move vertically when the movable tube 40D
moves vertically, the alternation of oil supply pressure
due to the influence of oil column inertia is suppressed.
[0046] By the way, when the seals 56 and 57 are fixed
with respect to the outer cylinder 34, the outer cylinder
34 may be replaced by a tube having a cross section
other than a circle.

(Fifth embodiment)

[0047] With reference to Fig. 9, an oil supply tube 20E
according to a fifth embodiment of the present invention
is described. The oil supply tube 20E is applied to the
crosshead type diesel engine 10 in place of the oil supply
tube 20A.
[0048] The oil supply tube 20E includes a fixed tube
30E, a movable tube 40E, a seal 58, and a seal 59. The
movable tube 40E moves vertically together with the
crosshead 14 with respect to the fixed tube 30E. The
fixed tube 30E includes an inner cylinder 36 which ex-
tends vertically and a lower cap 37 which closes a lower
end of the inner cylinder 36. The axis of the inner cylinder
36 extends vertically. An opening 36a is formed in the
inner cylinder 36. The opening 36a has an opening shape
which is long in vertical direction. The opening 36a pen-
etrates the inner cylinder 36 in the radial direction. The
movable tube 40E includes an outer cylinder 45 which
extends vertically and a connecting tube 49E. The outer
cylinder 45 is larger than the inner cylinder 36 in diameter.
The outer cylinder 45 is arranged outside the inner cyl-
inder 36 such that the outer cylinder 45 and the inner
cylinder 36 form concentric cylinders. The outer cylinder
45 includes an upper portion 45a, a lower portion 45b
lower than the upper portion 45a, and a middle portion
45c between the upper portion 45a and the lower portion
45b. Each of the upper portion 45a, the lower portion
45b, and the middle portion 45c has a cylindrical shape
of which an axis extends vertically. The seal 58 is ar-
ranged upper than the opening 36a to seal between the
upper portion 45a and the inner cylinder 36. The seal 59
is arranged lower than the opening 36a to seal between
the lower portion 45b and the inner cylinder 36. The seals
58 and 59 can be foxed to any of the inner cylinder 36
and the outer cylinder 45. The connecting tube 49E con-
nects the middle portion 45c to the oil flow path 14b. An
opening 45d is formed in the middle portion 45c to con-
nect a space in the middle portion 45c to a flow path in
the connecting tube 49E. In a state that the opening 45d
faces the opening 36a (in a state that the opening 45d

and the opening 36a are overlapped), the movable tube
40E moves vertically with respect to the fixed tube 30E.
[0049] The oil pumped out from the pump 17 flows into
the inner cylinder 36 and then flows through the opening
36a and the opening 45d into the connecting tube 49E.
After flowing through the connecting tube 49E into the oil
flow path 14b, the oil cools the piston 12, lubricates be-
tween the pin 14a and the bearing portion 15a, or lubri-
cates between the pin 16a and the bearing portion 15b.
[0050] According to the present embodiment, since the
volume of internal space of the oil supply tube 20E does
not change when the movable tube 40E moves vertically,
the alternation of oil supply pressure is suppressed. Fur-
thermore, since the oil column in the oil sully tube 20E
does not move vertically when the movable tube 40E
moves vertically, the alternation of oil supply pressure
due to the influence of oil column inertia is suppressed.
[0051] Furthermore, the manufacture of the oil supply
tube 20E according to the present embodiment is easier
than that of the oil supply tube 20D. Since the outer cyl-
inder 45 is easily separated from the inner cylinder 36,
the maintenance of the oil supply tube 20E according to
the present embodiment is easier than that of the oil sup-
ply tube 20D.
[0052] By the way, when the seals 58 and 59 are fixed
with respect to the inner cylinder 36, the inner cylinder
36 may be replaced by a tube having a cross section
other than a circle. When the seals 58 and 59 are fixed
with respect to the outer cylinder 45, the outer cylinder
45 may be replaced by a tube having a cross section
other than a circle.

(Sixth embodiment)

[0053] With reference to Fig. 10, an oil supply tube 20F
according to a sixth embodiment of the present invention
is described. The oil supply tube 20F is applied to the
crosshead type diesel engine 10 in place of the oil supply
tube 20A.
[0054] The oil supply tube 20F includes the fixed tube
30D, the movable tube 40D, the seal 56, and the seal 57
which are described above. The oil supply tube 20F fur-
ther includes an accumulator 60 provided to the fixed
tube 30D.
[0055] According to the present embodiment, when a
sudden shortage of oil occurs at a downstream such as
the piston 12 and the bearing portion 15a, oil is supple-
mented by the accumulator 60.
[0056] By the way, the accumulator 60 may be provid-
ed to the movable tube 40D (for example, the connecting
tube 49D). When the accumulator 60 is difficult to be
attached externally to the fixed tube 30D or the movable
tube 40D, a function similar to the accumulator 60 may
be provided to the movable tube 40D by making a portion
of the flow path of the movable tube 40D (for example,
the connecting tube 49D) wider, for example.
[0057] The present invention has been described with
reference to the embodiments; however, the present in-
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vention is not limited to the above embodiments. Various
modifications can be applied to the above embodiments.
The above embodiments can be combined each other.
[0058] For example, the accumulator 60 may be pro-
vided to the fixed tube 30E or the movable tube 40E of
the oil supply tube 20E, or a function similar to the accu-
mulator 60 may be provided to the movable tube 40E by
making a portion of the flow path of the movable tube
40E (for example, the connection tube 49E) wider. The
same modifications can be carried out for the oil supply
tubes 20A, 20B, and 20C.

Claims

1. An oil supply tube comprising:

an outer tube which extends vertically;
an inner tube which extends vertically; and
a first seal configured to seal between said outer
tube and said inner tube,
wherein said inner tube moves vertically togeth-
er with a crosshead of a crosshead type diesel
engine with respect to said outer tube,
oil flows into an outer tube internal space upper
than said first seal in said outer tube,
said inner tube includes:

an upper portion which is located upper than
said first seal in said outer tube when said
crosshead is at a bottom dead center posi-
tion; and
a lower portion which is located lower than
said first seal when said crosshead is at a
top dead center position,
said lower portion is connected to an oil flow
path provided in said crosshead,
an upper end of said upper portion is closed,
and
a first opening is formed in a side wall of
said upper portion.

2. The oil supply tube according to claim 1, wherein a
cross sectional area of a flow path connecting said
outer tube internal space to an inner tube internal
space in said inner tube is increased when said inner
tube moves upward.

3. The oil supply tube according to claim 1 or 2, further
comprising a second seal arranged upper than said
first seal to seal between said outer tube and said
inner tube,
wherein said outer tube internal space is located up-
per than said second seal,
a second opening which is located lower than said
first opening is formed in said side wall,
said second seal is located lower than said first open-
ing and said second opening when said crosshead

is at said top dead center position, and
said second seal is located between said first open-
ing and said second opening when said crosshead
is at said bottom dead center position.

4. The oil supply tube according to claim 1 or 2, further
comprising a second seal arranged upper than said
first seal to seal between said outer tube and said
inner tube,
wherein said outer tube internal space is located up-
per than said second seal,
said first opening has an opening shape which is
long in vertical direction, and
an opening area of a portion of said first opening
upper than said second seal is increased when said
inner tube moves upward.

5. An oil supply tube comprising:

a fixed tube;
a movable tube configured to move vertically to-
gether with a crosshead of a crosshead type die-
sel engine with respect to said fixed tube;
a first seal; and
a second seal,
wherein said fixed tube includes a fixed side tube
which extends vertically,
a first opening having an opening shape which
is long in vertical direction is formed in said fixed
side tube,
said movable tube includes:

a movable side tube which extends vertical-
ly; and
a connecting tube,
said movable side tube includes:

an upper portion;
a lower portion lower than said upper portion;
and
a middle portion between said upper portion and
said lower portion,
said connecting tube connects said middle por-
tion to an oil flow path formed in said crosshead,
said fixed side tube and said movable side tube
form concentric tubes,
said first seal is arranged upper than said first
opening to seal between said upper portion and
said fixed side tube, and
said second seal is arranged lower than said
first opening to seal between said lower portion
and said fixed side tube.

6. The oil supply tube according to claim 5, wherein
said movable side tube is arranged inside said fixed
side tube, and
said connecting tube extends through said first open-
ing to connect said oil flow path to said middle por-
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tion.

7. The oil supply tube according to claim 5, wherein
said movable side tube is arranged outside said fixed
side tube,
a second opening is formed in said middle portion
to connect a space in said middle portion to a flow
path in said connecting tube, and
said movable tube moves vertically with respect to
said fixed tube in a state that said first opening and
said second opening face each other.

8. The oil supply tube according to any of claims 5 to
7, further comprising an accumulator provided to
said fixed tube or said movable tube.
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