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(54) Engine frame

(57)  An engine frame (6) includes: a first plate (21)
forming a center portion of a bulkhead (20) ; a second
plate (22) forming a camshaft-side portion or exhaust-
side portion of the bulkhead (20); and a slide plate (31)
arranged between thefirst plate (21) and the second plate
(22). The slide plate (31) guides a crosshead (5). The

first plate (21) and the second plate (22) are arranged on
a plane (S1). The first plate (21) and the slide plate (31)
are arranged in a T-shape.. The second plate (22) and
the slide plate (31) are arranged in a T-shape. A ratio
A/B of a thickness A of the slide plate (31) to a thickness
B of the second plate (22) is equal to or larger than 1.5.

Fig. 4
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Description
Technical Field

[0001] The present invention relates to a crosshead
engine and particularly relates to a frame of a crosshead
engine.

Background Art

[0002] Japanese Examined Utility Model Application
Publication (JU-Y-Heisei 06-48137) discloses a frame of
a crosshead internal combustion engine. The frame in-
cludes a bulkhead 104 shown in Fig. 1. The bulkhead
104 is integrally formed of cast steel by casting. The bulk-
head 104 includes a center plate 101, guide bars (slide
plates) 102, interposing plates 103, sidewalls 110, and
horizontal ribs 112. Bosses 111 are formed in the respec-
tive interposing plates 103. Each boss 111 includes a
hole through which a tie-bolt (not shown) penetrates,
[0003] Japanese Laid Open Patent Application (JP-
P2001-289-114A), Japanese Laid Open Patent Applica-
tion (JP-P2007-211786A), Japanese Patent No.
2977901, Japanese Patent No. 3226458, Japanese Pat-
ent No. 3538280, and Japanese Patent No. 4005550 dis-
close crosshead engines, respectively.

Summary of Invention

[0004] An object of the present invention is to provide
an engine frame easy to manufacture and inspect.
[0005] In afirst aspect of the present invention, an en-
gine frame includes: a first plate forming a center portion
of a bulkhead; a second plate forming a camshaft-side
portion or exhaust-side portion of the bulkhead; and a
slide plate arranged between the first plate and the sec-
ond plate. The slide plate guides a crosshead. The first
plate and the second plate are arranged on a plane. The
first plate and the slide plate are arranged in aT-shape.
The second plate and the slide plate are arranged in a
T-shape: A ratio A/B of a thickness A of the slide plate
to a thickness B of the second plate is equal to or larger
than 1.5.

[0006] Since the slide plate is thick such that the ratio
A/B is equal to or larger than 1.5, rigidity of the engine
frame is ensured without reinforcements such as hori-
zontal ribs. When no reinforcement is provided, the en-
gine frame has a simple shape and it is easy to manu-
facture and inspect the engine frame.

[0007] In asecond aspect of the present invention, an
engine frame includes: a first plate forming a center por-
tion of a bulkhead; a second plate forming a camshaft-
side portion or exhaust-side portion of the bulkhead; and
a slide plate arranged between the first plate and the
second plate. The slide plate guides a crosshead. The
first plate and the second plate are arranged on a plane.
The first plate and the slide plate are arranged in a T-
shape. The second plate and the slide plate are arranged
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in a T-shape. A ratio A/C of a thickness A of the slide
plate to a thickness C of the first plate is equal to or larger
than 1.5.

[0008] Since the slide plate is thick such that the ratio
A/C is equal to or larger than 1.5, rigidity of the engine
frame is ensured without reinforcements such as hori-
zontal ribs. When no reinforcement is provided, the en-
gine frame has a simple shape and it is easy to manu-
facture and inspect the engine frame.

[0009] In a third aspect of the present invention, an
engine frame includes: a first plate forming a center por-
tion of a bulkhead; a second plate forming a camshaft-
side portion or exhaust-side portion of the bulkhead; and
a slide plate arranged between the first plate and the
second plate. The slide plate guides a crosshead. The
first plate and the second plate are arranged on a plane.
The first plate and the slide plate are arranged in a T-
shape. The second plate and the slide plate are arranged
ina T-shape. The slide plate is symmetrically formed with
respect to the plane. A ratio D/A of a distance D from the
plane to an end of the slide plate measured along a nor-
mal of the plane to a thickness A of the slide plate is equal
to or smaller than 4.0.

[0010] Since the distance D is small such that the ratio
D/A is equal to or smaller than 4.0, a ratio of a distance
between an action point of a side force acted from the
crosshead on the slide plate and the plane to the thick-
ness A of the slide plate is small. Therefore, rigidity of
the engine frame is ensured without reinforcements such
as horizontal ribs. When no reinforcement is provided,
the engine frame has a simple shape and it is easy to
manufacture and inspect the engine frame.

[0011] In a fourth aspect of the present invention, an
engine frame includes: a first plate forming a center por-
tion of a bulkhead; a second plate forming a camshaft-
side portion or exhaust-side portion of the bulkhead; and
a slide plate arranged between the first plate and the
second plate. The slide plate guides a crosshead. The
first plate and the second plate are arranged on a plane.
The first plate and the slide plate are arranged in a T-
shape. The second plate and the slide plate are arranged
in a T-shape. A ratio B/C of a thickness B of the second
plate to a thickness C of the first plate is equal to or larger
than 1.5.

[0012] Since the second plate is thick such that the
ratio B/C is equal to or larger than 1.5, the second plate
reinforces the slide plate against a side force acted from
the crosshead on the slide plate. Therefore, rigidity of the
engine frame is ensured without reinforcements such as
horizontal ribs. When no reinforcement is provided, the
engine frame has a simple shape and it is easy to man-
ufacture and inspect the engine frame.

[0013] The slide plate guides the crosshead along a
vertical direction. Preferably, a top plate is welded to an
upper side of the slide plate, a bottom plate is welded to
a lower side of the slide plate, and a side plate is welded
to a side of the second plate. The side of the second plate
is opposite to the first plate. Preferably, any reinforce-
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ment reinforcing the slide plate from the second plate or
the side plate is not provided.

[0014] Since there is no reinforcement reinforcing the
slide plate from the second plate or the side plate, the
engine frame has a simple shape and it is easy to man-
ufacture and inspect the engine frame.

[0015] Since the engine frame has a simple shape,
man-hour of welding and man-hour of inspection are re-
duced in a case that the first plate and the second plate
are respectively welded to the slide plate.

[0016] Since the engine frame has a simple shape, in
a case that the first plate and the slide plate are integrally
formed as a cast and the second plate is welded to the
slide plate, a wooden model for the cast is easily pre-
pared, castability of the castis improved, the castis easily
inspected, and man-hour of welding and man-hour of
inspection for a welding between the side plate and the
second plate are reduced.

[0017] Since the engine frame has a simple shape, in
a case that the second plate and the slide plate are inte-
grally formed as a cast and the first plate is welded to the
slide plate, a wooden model for the cast is easily pre-
pared, castability of the castis improved, the castis easily
inspected, and man-hour of welding and man-hour of
inspection for a welding between the slide plate and the
first plate are reduced.

[0018] Since the engine frame has a simple shape, in
a case that the first plate, the second plate and the slide
plate are integrally formed as a cast, a wooden model
for the cast is easily prepared, castability of the cast is
improved, and the cast is easily inspected.

[0019] The slide plate guides the crosshead along a
vertical direction. Preferably, the engine frame further in-
cludes: a top plate welded to an upper side of the slide
plate; a bottom plate welded to a lower side of the slide
plate; and a side plate welded to a side of the second
plate. The side of the second plate is opposite to the first
plate. Since the engine frame has a simple shape, in a
case that the first plate, the second plate, the slide plate,
the top plate, the bottom plate and the side plate are
integrally formed as a cast, a wooden model for the cast
is easily prepared, castability of the cast is improved, and
the cast is easily inspected.

[0020] The slide plate guides the crosshead along a
vertical direction. Preferably, the engine frame further in-
cludes: a top plate welded to an upper side of the slide
plate; a bottom plate welded to a lower side of the slide
plate; and a side plate welded to a side of the second
plate. The side of the second plate is opposite to the first
plate. Since the engine frame has a simple shape, in a
case that a portion of the first plate, the second plate, the
slide plate, the top plate, the bottom plate and the side
plate are formed as a cast, a wooden model for the cast
is easily prepared, castability of the cast is improved, and
the castis easily inspected. Since the shape of the engine
frame is simple, in a case that the engine frame is formed
by welding the plates that are not formed as the cast to
the cast, man-hour of welding and man-hour of inspection

10

20

25

30

35

40

45

50

55

are reduced.

[0021] In afifth aspect of the present invention, an en-
gine includes: the above engine frame; a cylinder; a pis-
ton configured to move in the cylinder; a piston rod con-
nected to the piston; the crosshead connected to the pis-
ton rod; a crankshaft; a connecting rod connecting the
crosshead to the crankshaft; a jacket in which the cylinder
is arranged; a bed in which the crankshaft is arranged;
and a tie-bolt fastening the jacket, the engine frame and
the bed.

[0022] According to the present invention, an engine
frame easy to manufacture and inspect is provided.

Brief Description of Drawings

[0023] The above and other objects, advantages and
features of the present invention will be more apparent
from the following description of certain embodiments
taken in conjunction with the accompanying drawings, in
which:

Fig. 1is a horizontal sectional view of a conventional
frame;

Fig. 2 is a longitudinal sectional view of an engine
according to a first embodiment of the present inven-
tion;

Fig. 3 is a front view of a frame according to the first
embodiment;

Fig. 4 is a horizontal sectional view of the frame ac-
cording to the first embodiment;

Fig. 5 is a front view of a frame according to a fourth
embodiment of the present invention;

Fig. 6 is a horizontal sectional view of the frame ac-
cording to the fourth embodiment; and

Fig. 7 is a graph showing relationship between a po-
sition of a crosshead and a magnitude of a side force.

Description of Embodiments

[0024] Hereinafter, an engine frame according to em-
bodiments of the present invention will be described with
reference to the attached drawings.

(First Embodiment)

[0025] Referring to Fig. 2, an engine according to a
first embodiment of the present invention will be de-
scribed. The engine includes a cylinder 2, a piston 3 mov-
inginthe cylinder 2, a piston rod 4 connected to the piston
3, a crosshead 5 connected to the piston rod 4, a crank-
shaft 8, a connecting rod 7 connecting the crosshead 5
to the crankshaft 8, a jacket 1 in which the cylinder 2 is
arranged, a bed 9 in which the crankshaft 8 is arranged,
and a frame (engine frame) 6 arranged between the jack-
et 1 and the bed 9. In a combustion space that is a space
surrounded by the cylinder 2 and the piston 3, a fuel is
combusted. A translational motion of the piston 3 caused
by the combustion is converted into a rotational motion
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of the crankshaft 8 via the connecting rod 7. The jacket
1, the frame 6, and the bed 9 are fastened to one another
by tie-bolts 10.

[0026] Asshownin Fig. 3, the frame 6 according to the
present embodiment incudes a bulkhead 20, a top plate
23 arranged on a side adjacent to the jacket 1, a bottom
plate 24 arranged on a side adjacent to the bed 9, and
side plates 25. The bulkhead 20 includes a center plate
21 that forms a center portion of the bulkhead 20, inter-
posing plates 22 that respectively form a camshaft-side
portion and an exhaust-side portion of the bulkhead 20,
and slide plates 31 arranged between the center plate
21 and the respective interposing plate 22. Positions of
the camshaft-side portion and the exhaust-side portion
of the bulkhead 20 correspond to positions of a camshaft-
side and an exhaust-side of the engine, respectively. The
slide plates 31 are located on both sides of the center
plate 21 along a crosswise direction in Fig. 3, respective-
ly. The interposing plates 22 are located outside of both
the slide plates 31, and side plates 25 are located outside
of both the interposing plates 22, respectively. It is to be
noted that a longitudinal direction in Fig. 3 agrees with a
moving direction (vertical direction) of the crosshead 5,
a depth direction in Fig. 3 agrees with a rotation axis
direction of the crankshaft 8, and that the crosswise di-
rection in Fig. 3 is perpendicular to the moving direction
of the crosshead 5 and the rotation axis direction of the
crankshaft 8. Inner side surfaces of the slide plates 31
are welded to the center plate 21. Inner edges of the
interposing plates 22 are welded to outer side surfaces
of the slide plates 31. Inner side surfaces of the side
plates 25 are welded to outer edges of the interposing
plates 22. The outer edges of the interposing plates 22
are sides opposite to the slide plates 31. The top plate
23 is welded to upper sides of the slide plates 31, the
interposing plates 22, and the side plates 25. The bottom
plate 24 is welded to lower sides of the slide plates 31,
the interposing plates 22, and the side plates 25.
[0027] The slide plates 31 are provided along the ver-
tical direction. The slide plates 31 guide the crosshead
5 to move along the vertical direction. Each slide plate
31 receives a side force from the crosshead 5. A direction
of the side force is parallel to the crosswise direction in
Fig. 3. Thickness directions of the slide plates 31 are
parallel to the crosswise direction in Fig. 3. Thickness
directions ofthe center plate 21 and the interposing plates
23 are parallel to the depth direction in Fig. 3.

[0028] Fig. 4 shows a horizontal sectional view of the
bulkhead 20, taken along the line A-A in Fig. 3. The tie-
bolts 10 are arranged on both sides of each interposing
plate 22, respectively. The center plate 21 and the inter-
posing plates 22 are arranged on a center plane 51 of
the bulkhead 20. A normal of the center plane S1 is par-
allel to the rotation axis direction of the crankshaft 8. Each
of the center plate 21 and the interposing plates 22 is
welded to the slide plate 31 such that the center plate 21
and the slide plate 31 are arranged in a T-shape and the
interposing plate 22 and the slide plate 31 are arranged
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in a T-shape. As shown in Fig. 4, A denotes a thickness
of each slide plate 31, B denotes a thickness of each
interposing plate 22, C denotes a thickness of the center
plate 21, and D denotes a distance from the center plane
S1 to an end of each slide plate 31 measured along the
normal of the center plane S1. Each slide plate 31 is
symmetrically formed with respect to the center plane S1.
[0029] In the present embodiment, since each slide
plate 31 is thick such that a ratio A/B of the thickness A
of the slide plate 31 to the thickness B of the interposing
plate 22 is equal to or larger than 1.5, rigidity of the frame
6 is ensured without reinforcements such as horizontal
ribs. For example, there is no need to provide a reinforce-
ment reinforcing the slide plate 31 from the interposing
plate 22 and a reinforcement reinforcing the slide plate
31 from the side plate 25. Since the rigidity of the frame
6 is ensured, a moving locus of the crosshead 5 is sta-
bilized. When no reinforcement is provided, the frame 6
has a simple shave and it is easy to manufacture and
inspect the frame 6.

[0030] Similar advantages can be attained when each
slide plate 31 is thick such that a ratio A/C of the thickness
A of the slide plate 31 to the thickness C of the center
plate 21 is equal to or larger than 1.5.

[0031] While the thickness A of the slide plate 31 is
affected by design constraints, in general, the thickness
A is smaller than a width (for example, 2D) of the slide
plate 31.

(Second Embodiment)

[0032] An engine according to a second embodiment
of the present invention is configured similarly to the en-
gine according to the first embodiment.

[0033] In the present embodiment, a ratio D/A of the
distance D from the center plane S1 to the end of the
slide plate 31 to the thickness A of the slide plate 31 is
equal to or smaller than 4.0. The side force acts on the
end of the slide plate 31 or on a position of the slide plate
31 closer to the center plane S1 than the end. Accord-
ingly, by setting the distance D small such that the ratio
D/A is equal to or smaller than 4.0, a ratio of a distance
between an action point of the side force and the center
plane S1 to the thickness A of the slide plate 31 is small.
Therefore, rigidity of the frame 6 is ensured without re-
inforcements such as horizontal ribs. For example, there
is no need to provide a reinforcement reinforcing the slide
plate 31 fromtheinterposing plate 22 and a reinforcement
reinforcing the slide plate 31 from the side plate 25. When
no reinforcement is provided, the frame 6 has a simple
shape and itis easy to manufacture and inspect the frame
6.

[0034] While the distance D from the center plate S1
to the end of the slide plate 31 is affected by design con-
strains, in general, the distance D is larger than a larger
one of half the thickness C of the center plate 21 and half
the thickness B of the interposing plate 22.
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(Third Embodiment)

[0035] An engine according to a third embodiment of
the presentinvention is configured similarly to the engine
according to the first embodiment.

[0036] In the present embodiment, since each inter-
posing plate 22 is thick such that a ratio B/C of the thick-
ness B of the interposing plate 22 to the thickness C of
the center plate 21 is equal to or larger than 1.5, each
interposing plate 22 reinforces the slide plate 31 against
the side force. Consequently, rigidity of the frame 6 is
ensured without reinforcements such as horizontal ribs.
For example, there is no need to provide a reinforcement
reinforcing the slide plate 31 from the interposing plate
22 and areinforcement reinforcing the slide plate 31 from
the side plate 25. When no reinforcement is provided,
the frame 6 has a simple shape and it is easy to manu-
facture and inspect the frame 6.

[0037] While the thickness B of the interposing plate
22 is affected by design constrains, in general, the thick-
ness B is smaller than the width (for example, 2D) of the
slide plate 31.

[0038] Also in a case that the center plate 21 and the
slide plates 31 are integrally formed as a cast in each of
the above embodiments, in a case that the interposing
plate 22 and the slide plate 31 are integrally formed as
a cast in each of the above embodiments, in a case that
the center plate 21, the slide plates 31 and interposing
plates 22 are integrally formed as a cast in each of the
above embodiments, in a case that all of the center plate
21, interposing plates 22, slide plates 31, the top plate
23, the bottom plate 24 and the side plates 25 are inte-
grally formed as a cast in each of the above embodi-
ments, and in a case that a portion of the center plate
21, interposing plates 22, slide plates 31, the top plate
23, the bottom plate 24 and the side plates 25 are formed
as a cast in each of the above embodiments, a wooden
model for the cast is easily prepared, castability of the
cast is improved, and the cast is easily inspected. In a
case that the frame 6 is formed by welding the plates that
are not formed as the cast to the cast, man-hour of weld-
ing and man-hour of inspection are reduced.

(Fourth Embodiment)

[0039] An engine according to a fourth embodiment of
the presentinvention is configured similarly to the engine
according to any one of the first to third embodiments
except for points described below.

[0040] Referring to Fig. 5, in the bulkhead 20 of the
frame 6 according to the present embodiment, reinforce-
ments 40 reinforce one of the slide plate 31 on the cam-
shaft-side and the slide plate 31 on the exhaust-side. The
reinforcements 40 are provided to upper and lower por-
tions of the slide plate 31. The reinforcements 40 are
plate-shaped and thickness directions of the reinforce-
ments 40 are parallel to the vertical direction.

[0041] Fig. 6 shows a horizontal sectional view of the

10

15

20

25

30

35

40

45

50

55

bulkhead 20, taken along the line B-B in Fig. 5. The re-
inforcements 40 provided to the lower portion of the slide
plate 31 are arranged on both sides of the center plane
S1 of the bulkhead 20, respectively, and welded to the
slide plate 31 and the interposing plate 22. The reinforce-
ments 40 provided to the lower portion of the slide plate
31 are welded to the lower portion of the slide plate 31.
The tie-bolt 10 penetrates through a space surrounded
by the reinforcement 40, the slide plate 31, and the in-
terposing plate 22. The reinforcements 40 provided to
the upper portion of the slide plate 31 are configured sim-
ilarly to the reinforcements 40 provided to the lower por-
tion of the slide plate 31.

[0042] ReferringtoFig.7,the upperand lower portions
of the slide plate 31 to which the reinforcements 40 are
provided will be described. As shown in Fig. 7, a magni-
tude F of the side force received by the slide plate 31
from the crosshead 5 changes according to a motion of
the crosshead 5 along the vertical direction (Z-axis direc-
tion). The magnitude F of the side force has a first local
maximum value when the crosshead 5is at a first position
(Z1) and has a second local maximum value when the
crosshead 5 is at a second position (Z2). The second
position (Z2) is lower than the first position (Z1). The up-
per portion of the slide plate 31 receives the side force
when the crosshead 5 is at the first position (Z1), The
lower portion of the slide plate 31 receives the side force
when the crosshead 5 is at the second position (Z2).
[0043] According to the present embodiment, since no
reinforcement is provided to one of the slide plate 31 on
the camshaft-side and the slide plate 31 on the exhaust-
side, the frame 6 has a simple shape. Furthermore, as
for the slide plate 31 to which the reinforcements 40 are
provided, the reinforcements 40 are provided only to the
upper and lower portions of the slide plate 31, so that the
frame 6 has a simple shape. Therefore, man-hour of
welding and man-hour of inspection for the frame 6 are
reduced, and it is easy to manufacture and inspect the
frame 6.

[0044] Itis to be noted that the thickness A of the slide
plate 31 to which the reinforcements 40 are provided can
be thinner than the thicknesses A according to the first
to third embodiments. The reinforcements 40 may be pro-
vided only to one of the upper and lower portions of the
slide plate 31.

[0045] Also in a case that the center plate 21 and the
slide plates 31 are integrally formed as a cast in the
present embodiment, in a case that the interposing plate
22 and the slide plate 31 are integrally formed as a cast
inthe present embodiment, in a case that the center plate
21, the slide plates 31 and interposing plates 22 are in-
tegrally formed as a cast in the present embodiment, in
a case that the center plate 21, interposing plates 22,
slide plates 31, the top plate 23, the bottom plate 24 and
the side plates 25 are integrally formed as a cast in the
present embodiment, in a case that all of the center plate
21, interposing plates 22, slide plates 31, the top plate
23, the bottom plate 24, the side plates 25 and the rein-



9 EP 2 305 990 A1 10

forcements 40 are formed as a cast in the present em-
bodiment, and in a case that a portion of the center plate
21, interposing plates 22, slide plates 31, the top plate
23, the bottom plate 24, the side plates 25 and the rein-
forcements 40 are formed as a cast in the present em-
bodiment, castability of the cast is improved and the cast
is easily inspected. In a case that the frame 6 is formed
by welding the plates that are not formed as the cast to
the cast, man-hour of welding and man-hour of inspection
are reduced.

[0046] Although the present invention has been de-
scribed above in connection with several embodiments
thereof, it would be apparent from those skilled in the art
that those embodiments are provided solely for illustrat-
ing the present invention, and should not be relied upon
to construe the appended claims in a limiting sense.

Claims
1. An engine frame (6) comprising:

a first plate (21) forming a center portion of a
bulkhead (22);

a second plate (22) forming a camshaft-side por-
tion or exhaust-side portion of said bulkhead
(20); and

a slide plate (31) arranged between said first
plate (21) and said second plate (22),

wherein said slide plate (31) guides a crosshead
(3),

said first plate (21) and said second plate (22)
are arranged on a plane (S1),

said first plate (21) and said slide plate (31) are
arranged in a T-shape,

said second plate (22) and said slide plate (31)
are arranged in a T-shape, and

a ratio A/B of a thickness A of said slide plate
(31) to a thickness B of said second plate (22)
is equal to or larger than 1.5.

2. The engine frame (6) according to claim 1, wherein
said slide plate (31) guides said crosshead (5) along
a vertical direction,

a top plate (23) is welded to an upper side of said
slide plate (31),

a bottom plate (24) is welded to a lower side of said
slide plate (31),

a side plate (25) is welded to a side of said second
plate (22),

said side of said second plate (22) is opposite to said
first plate (21), and

any reinforcement reinforcing said slide plate (31)
from said second plate (22) or said side plate (25) is
not provided.

3. The engine frame (6) according to claim 1 or 2,
wherein said first plate (21) and said second plate
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(22) are respectively welded to said slide plate (31).

4. The engine frame (6) according to claim 1 or 2,
wherein said first plate (21) and said slide plate (31)
are integrally formed as a cast, and
said second plate (22) is welded to said slide plate
(31).

5. The engine frame (6) according to claim 1 or 2,
wherein said second plate (22) and said slide plate
(31) are integrally formed as a cast, and
said first plate (21) is welded to said slide plate (31).

6. The engine frame (6) according to claim 1 or 2,
wherein said first plate (21), said secondplate (22)
and said slide plate (31) are integrally formed as a
cast.

7. The engine frame (6) according to claim 1, further
comprising:

a top plate (23) welded to an upper side of said
slide plate (31);

a bottom plate (24) welded to a lower side of
said slide plate (31); and

a side plate (25) welded to a side of said second
plate (22),

wherein said slide plate (31) guides said cross-
head (5) along a vertical direction,

said side of said second plate (22) is opposite
to said first plate (21), and

said first plate (21), said second plate (22), said
slide plate (31), said top plate (23), said bottom
plate (24) and said side plate (25) are integrally
formed as a cast.

8. The engine frame (6) according to claim 1, further
comprising:

a top plate (23) welded to an upper side of said
slide plate (31);

a bottom plate (24) welded to a lower side of
said slide plate (31); and

a side plate (25) welded to a side of said second
plate (22),

wherein said slide plate (31) guides said cross-
head (5) along a vertical direction,

said side of said second plate (22) is opposite
to said first plate (21), and

aportion of said first plate (21), said second plate
(22), said slide plate (31), said top plate (23),
said bottom plate (24) and said side plate (25)
are formed as a cast.

9. The engine frame (6) according to any of claims 1
to 8, further comprising a reinforcement (40) provid-
ed to a portion of said slide plate (31),
wherein magnitude (F) of side force from said cross-
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head (5) has a local maximum value when said
crosshead (5) is at a position (Z1, Z2), and

said portion of said slide plate (31) receives said side
force when said crosshead (5) is at said position (Z1,

The engine frame (6) according to claim 9, wherein
said reinforcement (40) is welded to said portion of
said slide plate (31) and said second plate (22).

11. An engine comprising:

the engine frame (6) according to any of claims
1to 10;

a cylinder (2);

a piston (3) configured to move in said cylinder
2);

a piston rod (4) connected to said piston (3);
said crosshead (5) connected to said piston rod
(4);

a crankshaft (8);

a connecting rod (7) connecting said crosshead
(5) to said crankshaft (8);

ajacket (1) in which said cylinder (2) is arranged;
a bed (9) in which said crankshaft (8) is ar-
ranged; and

a tie-bolt (10) fastening said jacket (1), said en-
gine frame (6) and said bed (9).

12. An engine frame (6) comprising:

a first plate (21) forming a center portion of a
bulkhead (20);

asecond plate (22) forming a camshaft-side por-
tion or exhaust-side portion of said bulkhead
(20); and

a slide plate (31) arranged between said first
plate (21) and said second plate (22),

wherein said slide plate (31) guides a crosshead
(5),

said first plate (21) and said second plate (22)
are arranged on a plane (S1),

said first plate (21) and said slide plate (31) are
arranged in a T-shape,

said second plate (22) and said slide plate (31)
are arranged in a T-shape, and

a ratio A/C of a thickness A of said slide plate
(31) to a thickness C of said first plate (21) is
equal to or larger than 1.5.

13. An engine frame (6) comprising:

a first plate (21) forming a center portion of a
bulkhead (20);

asecond plate (22) forming a camshaft-side por-
tion or exhaust-side portion of said bulkhead
(20); and

a slide plate (31) arranged between said first
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plate (21) and said second plate (22),

wherein said slide plate (31) guides a crosshead
5),

said first plate (21) and said second plate (22)
are arranged on a plane (S1),

said first plate (21) and said slide plate (31) are
arranged in a T-shape,

said second plate (22) and said slide plate (31)
are arranged in a T-shape,

said slide plate (31) is symmetrically formed with
respect to said plane (S1), and

a ratio D/A of a distance D from said plane (S1)
to an end of said slide plate measured along a
normal of said plane (S1) to a thickness A of
said slide plate (31) is equal to or smaller than
4.0.

14. An engine frame (6) comprising:

a first plate (21) forming a center portion of a
bulkhead (20);

a second plate (22) forming a camshaft-side por-
tion or exhaust-side portion of said bulkhead
(20); and

a slide plate (31) arranged between said first
plate (21) and said second plate (22),

wherein said slide plate (31) guides a crosshead
(5),

said first plate (21) and said second plate (22)
are arranged on a plane (S1),

said first plate (21) and said slide plate (31) are
arranged in a T-shape,

said second plate (22) and said slide plate (31)
are arranged in a T-shape, and

a ratio B/C of a thickness B of said second plate
(22) to a thickness C of said first plate (21) is
equal to or larger than 1.5.
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