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(57) Abstract: Invention relates to a base frame (16) for an internal combustion piston engine (10), comprising a frame body having
support means adapted to support the engine on the frame body. The base frame is provided a number of retainers (22) and a lifting
tool (24) adapted to the retainer (22). The lifting tool comprises a body (26) removably attached to the base frame (16) of the engine.
The body (26) comprises a shaft section (28) having circular cross section which shaft section (28) is provided with a locking mem-
ber (32) at a first end of the shaft section. The locking member (30) is arranged movable at least to a first position in respect to the
body (26) at which the locking member (30) is inside the perimeter of the body (26) and to a second position at which the locking
member (30) intersects the perimeter of the body (26). The length of the shaft section of the lifting tool is greater than the length of'a
cavity arranged to the retainer (22).
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Base frame for supporting and lifting an internal combustion piston

engine

Technical field

[001] The present invention relates to a base frame for supporting and
lifting an internal combustion piston engine according to the preamble of

claim 1.

Background art

[002] Internal combustion engines have traditionally been installed such
that the transfer of engine vibrations and noise to the surrounding struc-
tures is kept as small as easily possible. Normally this is achieved by
mounting the engine by means of resilient rubber mounts on the base
frame of the power plant or of the vehicle, be it a stationary assembly, a
land vehicle or a marine vessel. When it comes to engines exploited for
production of electric power, and heat if so desired, it is customary to in-
stall at least an engine and an electric generator on a common base
frame called as a generator set. The generator set may be transported

and hauled as a one unit.

[003] During transportation and hauling of such an engine or a genera-
tor set there often, or almost always, emerge a situation where the en-
gine or the generator set must fitted via or to a confined space. There-
fore, it is desirable that no extra space is consumed by the engine or the
generator set. On the other hand, the lifting is typically done by attaching
necessary lifting ropes to the base frame. And, often the lateral dimen-
sions base frame is less than lateral dimensions of the engine and/or the
generator effecting on the lifting possibilities of the engine or the genera-

tor set.

PCT/FI12015/050622
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[004] An object of the invention is to provide a base frame for an inter-
nal combustion piston engine which facilitates successful lifting the en-

gine.

Disclosure of the Invention

[005] The objects of the invention can be met substantially as is dis-
closed in the independent claim and in the other claims describing more

details of different embodiments of the invention.

[006] A lifting tool which is adapted for lifting an internal combustion en-
gine by attaching to its base frame comprises a body attachable to the
base frame of the engine. The body comprises a shaft section having
circular cross section, which shaft section is provided with a locking
member at a first end of the shaft section, the locking member is ar-
ranged movable at least to a first position in respect to the body where
the locking member is inside the perimeter of the body and to a second
position where the locking member intersects the perimeter of the body.

[007] A base frame for an internal combustion piston engine comprises
a frame body having support members adapted to support the engine on
the frame body, which the base frame is provided a number of retainers
and a lifting tool adapted to the retainer, which lifting tool comprises a
body removably attached to the retainer of the base frame and the body
comprises a shaft section having circular cross section which shaft sec-
tion is provided with a locking member at a first end of the shaft section,
the locking member is arranged movable at least to a first position in re-
spect to the body at which the locking member is inside the perimeter of
the body and to a second position at which the locking member inter-
sects the perimeter of the body and the length of the shaft section of the

lifting tool is greater than the length of a cavity arranged to the retainer.

PCT/FI12015/050622
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[008] According to an embodiment of the invention the retainer com-

prises a cylindrical sleeve and the cross section of the body is circular.

[009] According to an embodiment of the invention the locking member
is of circular cross section having diameter smaller or equal to the diame-

ter of the shaft section.

[0010] According to an embodiment of the invention the locking member
is rotatably attached to the first end of the shaft section, wherein the rota-
tion axis of the locking member is equally located aside from the central
axes of the shaft section and the locking member.

[0011] According to an embodiment of the invention the locking member
is slidably attached to the first end of the shaft section by a guide.

[0012] According to an embodiment of the invention guide and the shaft
section are parallel directed.

[0013] According to an embodiment of the invention shaft section com-
prises a protrusion at its second end, which protrusion intersects the pe-
rimeter of the shaft section extending radially outside its perimeter.

[0014] According to an embodiment of the invention the lifting tool the
body is composed of the shaft section having circular cross section. The
shaft section is provided with a locking member at a first end of the body
and a protrusion extending radially outside the perimeter of the shaft sec-
tion at the second end of the body.

[0015] According to an embodiment of the invention the retainer com-
prises a cavity satisfying the following formula

4 XA
L=
P

PCT/FI12015/050622
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where L is length of the cavity, A is cross sectional areal of the cavity and

P inner perimeter of the cavity.

[0016] According to an embodiment of the invention the lifting tool is ar-
ranged movable in the direction of the longitudinal axis of the cavity.

Brief Description of Drawings

[0017] In the following, the invention will be described with reference to
the accompanying exemplary, schematic drawings, in which

Figure 1 illustrates an internal combustion engine with a lifting arrange-
ment according to the first embodiment of the invention,

Figure 2 illustrates a partial view of a base frame according to an embod-
iment of the invention,

Figure 3 illustrates views of a lifting tool in a retainer in a base frame ac-
cording to an embodiment of the invention,

Figure 4 illustrates the lifting tool of figure 3 at different position in a re-
tainer according to an embodiment of the invention,

Figure 5 illustrates a lifting tool according to an embodiment of the inven-
tion,

Figure 6 illustrates a lifting tool according to another embodiment of the
invention, and

Figure 7 illustrates a lifting tool according to still another embodiment of

the invention.

Detailed Description of Drawings

[0018] Figure 1 depicts schematically an internal combustion piston en-

gine 10 which is coupled with an electric generator 12 forming a genera-

tor set 14. Figure 1 shows a side view of the generator set 14 and an end

PCT/FI12015/050622
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view A of the generator set seen in the direction of the arrow A in the left
margin of the figure. The engine 10 and the generator set 12 are sup-
ported by a base frame 16 by means of support members 17 adapted to
the base frame to receive the forces from the engine 10 and the electric
generator 12.

[0019] The base frame 16 may be constructed such that it comprises two
parallel longitudinal main beams 18.1, 18.2 which are coupled with each
other e.g. by means of cross-beams between the main beams 18.1 18.2
of suitable length providing suitable distance between the parallel beams

for supporting the engine and the generator.

[0020] There are one or more lifting arrangements 20 provided in con-
nection with the base frame 16. Such a lifting arrangement 20 comprises
firstly a retainer 22 arranged to the base frame 16, and secondly a lifting
tool 24 adapted to the retainer 22. The retainer is arranged to open on a
side of the base frame and such that it is adapted to receive the lifting
tool 24. The form of the retainer 22 and the lifting tool 24 is such that
they are compatible for mechanical coupling with each other capable of
transmitting the lifting force from the lifting tool 24 via the retainer 22 to
the base frame 16. The lifting tool 24 is removably arranged into a cavity
of the retainer 22. As is depicted in the view A of the Figure 1 the lifting
tool 24 is arranged movably in the cavity. On the right side of generator
set in the view A the lifting 24 tool is at its expanded position while on the
left side of generator in the view A the lifting tool 24 is at its contracted
position. At the expanded position the lifting tool is suitable for using as a
lifting device which is shown in the figure by an installed rope, strap or
alike. By means of the lifting arrangement 20 according to the invention
the lifting may be directed in advantageous manner. In practise this
means that the rope may be directed substantially vertically or at least
more easily such that the rope is prevented from resting on the engine or
the generator. Additionally, when not in use the lifting tool may be moved

PCT/FI12015/050622
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into the base frame 16 as is shown on the left side of the view A. Alterna-
tively to lifting tool may be removed from the base frame retainer. Also,

the base frame and the lifting tool are compatible with each other.

[0021] As is shown in the figure 1 the retainers are positioned at proximi-
ty to the support members 17 of the engine 10 and the generator 12

[0022] The base frame 16 is generally a planar structure of beam frame-
work. In practical situations the base frame 16 is substantially horizontal-
ly aligned. Thus it is advantageous that both the main beams 18.1 and
18.2 are provided with retainers 22 whereto the lifting tools 24 are
adapted. Thus the engine and the generator arranged on the base frame
can be lifted very safely.

Figure 2 illustrates an embodiment of the retainer 22 arranged to the
base frame 16. Advantageously, the base frame 16 is made of steel. In
addition, the retainer 22 is also made of steel and welded to the base
frame 16. The retainer 22 is arranged to open on the side of the base
frame. In this embodiment the retainer comprises a cylindrical sleeve
which extends through a wall of the base frame. Thus the internal space
of the sleeve forms a cavity with circular cross section into which the lift-
ing tool 24 is removably inserted. Figure 3 illustrate a side view of the re-
tainer 22 and a lifting tool 24 compatible with the retainer shown in figure
2. In this embodiment the lifting tool 24 comprises a body 26 which is at-
tachable the base frame 16 of the engine. The body is composed of a
shaft section 28 having circular cross section and a locking member at a
first end of the body and a protrusion 34 extending radially outside the
perimeter of the shaft section at the second end of the body 26. The at-
tachment to the base frame 16 is accomplished by the retainer 22 ar-
ranged to the base frame 16. The shaft section 28 is of circular cross
section having a diameter D. Now, the cylindrical sleeve of the retainer
22 has substantially constant diameter in its longitudinal direction over its

PCT/FI12015/050622
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length L, such that the shaft section 28 may be longitudinally moved and
rotated in respect to the center axis X of the shaft section 28 in the
sleeve without undue burden, preferably manually. In order to provide
adequate support, the length L of the sleeve is equal to or greater than
the diameter D of the sleeve. The shaft section 28 comprises a protru-
sion 34 at its second end, which protrusion intersects the perimeter of
the shaft section extending radially outside its perimeter. This way the
protrusion causes the center of gravity of the shaft section to be located
aside from the central axis X. This in turn urges the shaft section towards
a position where the protrusion faces down when installed to the cavity.

[0023] The shaft section 28 has a length which is at least equal to the
length of the cavity of the sleeve. According to another embodiment of
the invention, the longitudinal length of the shaft section 28 with respect
to the central axis X is greater than the length L of the sleeve of the re-
tainer 22. Thus the lifting tool 24 is movable in the direction of the longi-
tudinal axis of the cavity. Advantageously, the lifting tool 24 can be
moved so that the protrusion 34 is arranged into a close proximity of the
beam 18.1 or 18.2 of the base frame 16 so as to save space (as illustrat-
ed on the left side of the view A of Figure 1). Then the shaft section 28
extends inwards from the outer edge of the base frame. Thus, the shaft
section arranged inside the base frame and under the engine or genera-

tor, in practical circumstances.

[0024] The shaft section is provided with a locking member 30 at its first
end. The locking member 30 has a circular cross section having a di-
ameter D equal to the diameter of the shaft section 28. The first end is
the end which may be first guided through the cavity when installing the
lifting tool. The locking member 30 is arranged rotatably at the end of the
shaft section by a pin 32 or alike. The pin 32 may be fixed to the shat
section and arranged rotatably in respect to the locking member 30, or
vice versa, as long as the locking member is rotatable in respect to the
shaft section. The rotational axis of the locking member 30, as well as

PCT/FI12015/050622
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the pin 32 or alike is parallel with the center axis X of the shaft section
28, but being located aside from the center axis. Respectively, the rota-
tional axis of the locking member 30 is located aside from the center axis
of the locking member. The end view of the lifting tool 24 shown in the
right side of the figure 3 illustrates the operation of the locking member
30. The rotational position which is marked with | represent the position
where the locking member 30 is at a position preventing the removal of
the shaft section 28 from the cavity of the sleeve. This position is also
shown in the side view depicted on the left side of the figure 3. Here the
pin 32, thus also the rotational axis of the locking member 30, is vertically
directly below the central axis X of the shaft section 28. Since the rota-
tional axis of the locking member 30 is located aside from its central axis
the locking member is positioned such that its center of gravity is below
the central axis X of the shaft section 28. And, since the locking member
is diameter equal to the diameter of the shaft section 28, the locking
member 30 intersects the perimeter of the shaft section extending radial-
ly outside its perimeter, and thus prevents the removal of the lifting tool
from the retainer 22. The rotational position which is marked with Il rep-
resent an intermediate position where the locking member 30 is also at a
position preventing the removal of the shaft section 28 from the cavity of
the sleeve. Here the pin 32, thus also the rotational axis of the locking
member 30, is vertically at the same level as, but on the side of the cen-
tral axis X of the shaft section 28. Even if the locking member 30 inter-
sects the perimeter of the shaft section extending radially outside its pe-
rimeter, and thus prevents the removal of the lifting tool from the retainer
22 this position is meant for intermediate position. The rotational position
which is marked with Il represent the position where the locking member
30 is at a position allowing the removal of the shaft section 28 from the
cavity of the sleeve. Here the pin 32, thus also the rotational axis of the
locking member 30, is vertically directly above the central axis X of the
shaft section 28. Since the rotational axis of the locking member 30 is

located aside from its central axis the locking member is positioned such
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that its center of gravity is below the central axis X of the shaft section
28. And, since the locking member is diameter equal to the diameter of
the shaft section 28, the locking member 30 is inside the perimeter of the
shaft section 28, and thus allows the removal of the lifting tool from the

retainer 22. The removal situation is shown in figure 4.

[0025] Figure 5 depicts an embodiment of the lifting tool 24 otherwise
similar to that shown in figure 3 and 4 but here the protrusion 34 is pro-
vided with a lifting portion which is located aside from the central axis
opposite to the side of the pin 32. This way applying lifting force main-
tains the tool at the position preventing from removal from the cavity.
Preferably still the protusion is provided with and end part which extend
to opposite direction to that which the lifting portion is directed such that
the center of the gravity on the shaft section is on the same side as the
pin 32 in respect to the central axis which urges to maintain the shaft
section at the position preventing from removal from the cavity when not

loaded.

[0026] Figure 6 shows an embodiment of the invention where the body
26, which is attachable to the retainer 22 in the base frame 16, and the
shaft section 28 are separate parts. This means in practise that the shaft
section 28 is arranged for operating the locking member 30 rigidly at-
tached to the shaft section 28 and shaft section is rotatably arranged into
the body 26. On the other hand the body may be more freely constructed
to comply with requirements of the lifting.

[0027] Here the retainer 22 comprises a cavity in the base frame is sat-
isfying the following formula

4 XA

L>
- P

where L is length of the cavity, A is cross sectional areal of the cavity and
P inner perimeter of the cavity.

PCT/FI12015/050622
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[0028] Figure 7 depicts an embodiment of the lifting tool 24 otherwise
similar to that shown in figure 3 and 4 but here locking member 30 is ar-
ranged movably to the shaft section 28 in slidable manner. The end of
the shaft section 28 is provided with guide 32’ having two parallel oppo-
site sides and the locking member is provided with respective slot. This
way the locking member may translate in the plane perpendicular to the
center axis X. The slot and the pin are co-directional with the protrusion
34.

[0029] While the invention has been described herein by way of exam-
ples in connection with what are, at present, considered to be the most
preferred embodiments, it is to be understood that the invention is not
limited to the disclosed embodiments, but is intended to cover various
combinations or modifications of its features, and several other applica-
tions included within the scope of the invention, as defined in the ap-
pended claims. The details mentioned in connection with any embodi-
ment above may be used in connection with another embodiment when

such combination is technically feasible.
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1. A base frame (16) for supporting and lifting an internal combustion
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piston engine (10), comprising a frame body having support members
(17) adapted to support the engine on the frame body, characterized in
that the base frame is provided a number of retainers (22) and a lifting
tool (24) adapted to the retainer (22) , which lifting tool comprises a body
(26) removably attached to the retainer (22) of the base frame (16), and
that the body (26) comprises a shaft section (28) having circular cross
section which shaft section (28) is provided with a locking member (32)
at a first end of the shaft section, the locking member (30) is arranged
movable at least to a first position in respect to the body (26) at which the
locking member (30) is inside the perimeter of the body (26) and to a
second position at which the locking member (30) intersects the perime-
ter of the body (26) and that the length of the shaft section of the lifting
tool is greater than the length of a cavity arranged to the retainer (22).

2. A base frame according claim 1, characterized in that the retainer
comprises a cylindrical sleeve and the cross section of the body (26) is

circular.

3. A base frame according claim 1, characterized in that the retainer

comprises a cavity satisfying the following formula

4 XA

L=
P

where L is length of the cavity, A is cross sectional areal of the cavity and
P inner perimeter of the cavity.

4. A base frame according claim 1, characterized in that the lifting
tool is arranged movable in the direction of the longitudinal axis of the

cavity.
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5. A base frame according claim 1, characterized in that the body
(26) is composed of the shaft section (28) having circular cross section
which shaft section (28) is provided with a locking member (32) at a first
end of the body and a protrusion (34) extending radially outside the pe-
rimeter of the shaft section at the second end of the body (26).

6. A base frame according claim 1, characterized in that the locking
member (30) is of circular cross section having diameter smaller or equal

to the diameter of the shaft section (28).

7. A base frame according claim 1, characterized in that the locking
member (30) is rotatably attached to the first end of the shaft section
(28), wherein the rotation axis of the locking member is equally located
aside from the central axes of the shaft section (28) and the locking
member (30).

8. A base frame according claim 1, characterized in that the locking
member (30) is slidably attached to the first end of the shaft section (28)
by a guide (32).

9. A base frame according claim 1, characterized in that guide (32’)
and the shaft section (28) are parallel directed.

10. A base frame according claim 1, characterized in that the shaft
section (28) comprises a protrusion (34) at its second end, which protru-
sion intersects the perimeter of the shaft section (28) extending radially
outside its perimeter.

11. A base frame according claim 1, characterized in that the base
frame is provided with support members (17) adapted to support the en-
gine (10) and the generator (12) when in use, and that the retainers are
positioned at proximity to the support members (17).

PCT/FI12015/050622
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