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Description

5  Technical Field

The present disclosure relates to the field of engine balancing. In
particular, the present disclosure relates to a balancing mechanism mounted to an

oil sump of an engine.

Background

10 Some engine configurations have inherent out of balance forces
causing increased NVH (Noise, vibration and harshness) in the engine which can
affect the machine in which it is installed and/or its surroundings. It is therefore
established practice for some engine variants to be fitted with rotating shafts and
masses that develop balancing effects to oppose and counter the engine's natural

15  out of balance forces.

Some engines are "rigidly" installed in machines. Rigidly means
there is no compliant medium in the mounting brackets to isolate the engine NVH
from the chassis. An example of such a machine type could be a frameless
agricultural tractor. Such installations commonly require an engine balancer

20  system, particularly with in line engines, to reduce the NVH impact on driver and
environment.

Completely assembled engine variants may be either balanced or
unbalanced. Unbalanced versions can be applied in isolated installations and
balanced applied in rigid installations. Preparing every engine core to

25  accommodate a balancer system even if one is not subsequently fitted drives cost
and complexity into all engine cores.

US Patent No. 8,857,399 discloses a counter rotating mass system
configured to be applied to an inline-four internal combustion engine for

balancing the second-order alternate forces generated on the driving shaft of said
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engine. The document discloses a counter rotating eccentric mass system
projecting from the opposite sides of a central support and fixed to a fixed wall of

the engine.

Summary of the Invention

The present disclosure provides for an oil sump assembly for an
engine. The oil sump assembly includes a housing defining a cavity and at least
one balancing mechanism mounted to the housing and positioned within the
cavity. The cavity is configured to store oil. The balancing mechanism is
configured to at least partially support the engine.

The present disclosure further provides for an engine system. The
engine system includes an engine, an oil sump, at least one balancing mechanism
mounted to and positioned within the oil sump and a drive assembly. The
balancing mechanism is configured to at least partially support the engine. The
drive assembly is configured to drive the balancing mechanism.

In yet another aspect, a method of balancing an engine in an
engine system having an oil sump assembly is disclosed. The method includes
mounting at least one balancing mechanism to the oil sump assembly. The
method further includes drivably coupling the balancing mechanism to a

crankshaft of the engine.

Brief Description of the Drawings

FIG. 1 illustrates an engine having an oil sump assembly in
accordance with an embodiment.

FIG. 2 illustrates a partially exploded view of the oil sump
assembly in accordance with an embodiment.

FIG. 3 is a flow chart illustrating a method of balancing the engine

in accordance with an embodiment.
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Detailed Description

Reference will now be made in detail to embodiments of the
invention, examples of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

FIG. 1 illustrates an exemplary engine system 90 comprising an
engine 100. The engine 100 may include a spark ignited engine or a compression
ignition engine. The engine 100 can be operating on a two stroke cycle, four
stroke cycle or on multiple cycles. One may also contemplate that the engine 100
may be operated on petrol, diesel, gas, methanol, biodiesel or any other suitable
fuel. The engine 100 may be configured to be used in various industries such as,
for example, construction, underground mining, open pit mining, power
generation etc. The engine 100 may also be fitted in a passenger car or an off-
highway vehicle or a construction machine or a heavy earth mover or in a power
plant or an agricultural tractor.

As shown in FIG. 1, the engine 100 may include a cylinder block
102, a crankcase 104 and an oil sump assembly 106. The cylinder block 102 is
coupled to the crankcase 104. The crankcase 104 is coupled to the oil sump
assembly 106. In an alternate embodiment of the engine 100, the cylinder block
102 and the crankcase 104 may be integrated. The cylinder block 102, the
crankcase 104 and the oil sump assembly 106 may be coupled by any temporary
coupling means such as a coupler, a pin, a bolt, a screw etc. or by permanent
coupling means like brazing, soldering, welding, adhesives or any other
mechanism generally known in the art. Although in the embodiment described
here there is no sealing means shown, a sealing means like a gasket, a seal or any
such sealing material or device may be used.

FIG. 1 further shows the oil sump assembly 106 according to an
embodiment of the present disclosure. The oil sump assembly 106 may include a

housing 108. The housing 108 may be made using sheet metal, cast iron,
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synthetics, a combination of metal and synthetics or any other material known in
the art. The housing 108 may define a cavity 110 configured to store oil. The
cavity 110 may be of any shape feasible to store lubricating oil for the engine
100. The lubricating oils thwart conversion of kinetic energy into heat by
reducing friction between various components of the engine 100 and
consequently protects the engine 100 from any substantial wear. The creation of
a film of lubricating oil on various components of the engine 100 inhibits
oxidation and prevents corrosion. The commonly used lubricating oils are
petroleum hydrocarbon based with additives to have an optimum viscosity,
higher flash point and better cooling properties.

The housing 108 may include at least one balancing mechanism
112 mounted to the housing 108 and positioned within the cavity 110. The
balancing mechanism 112 is configured to reduce vibrations being created due to
inherent unbalanced forces of the engine 100. Further, the balancing mechanism
112 is configured to at least partially support the engine 100. The balancing
mechanism 112 may include a pair of balancer shafts (114, 116). The pair of
balancer shafts (114, 116) may be equally sized eccentric weights. The pair of
balancer shafts (114, 116) include a first balancer shaft 114 and a second balancer
shaft 116. Furthermore, the first balancer shaft 114 and the second balancer shaft
116 are disposed substantially parallel to a crankshaft 118 (shown in FIG. 2) and
also lie substantially parallel to each other inside the housing 108 of the oil sump
assembly 106. The first balancer shaft 114 and the second balancer shaft 116 may
be rotatably mounted in the housing 108. The first balancer shaft 114 and the
second balancer shaft 116 may rotate in opposite directions to substantially
balance out any unbalanced force of the engine 100 creating NVH (Noise,
vibration and harshness) issues. In an embodiment, the first balancer shaft 114
and the second balancer shaft 116 may rotate at twice the speed of the engine 100.

As shown in FIG. 1, the housing 108 may include a drive
assembly 120. The drive assembly 120 may be configured to drive the balancing
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mechanism 112. In an embodiment, the drive assembly 120 may include a first
idler gear 122 and a second idler gear 124. The first idler gear 122 and the
second idler gear 124 are rotatably coupled to the crankshaft 118 (shown in FIG.
2). In an embodiment of the present disclosure, the first idler gear 122 and the
second idler gear 124 may be rotatably coupled to the crankshaft 118 (shown in
FIG. 2) via a crankshaft gear 126.

As shown in FIG. 1, the first idler gear 122 may be rotatably
coupled to a first driven gear 128 and the second idler gear 124 may be rotatably
coupled to a second driven gear 130. The first driven gear 128 may be driving
the first balancer shaft 114 and the second driven gear 130 may be driving the
second balancer shaft 116. Although the drive assembly 120 is contemplated for
driving the pair of balancer shafts (114, 116), other suitable driving assemblies
known to a person skilled in the art would also apply.

The housing 108 may include at least one support structure 132.
The support structure 132 may enable the rotatable mounting of the balancing
mechanism 112 or the drive assembly 120. One may contemplate that one
support structure 132 may be placed at each location on the housing 108 where
the balancing mechanism 112 is rotatably mounted. The support structure 132
may include at least one bearing 134. The bearing 134 may be a ball bearing, a
roller bearing, a magnetic bearing or any other bearing enabling rotational
movement. The support structure 132 may include at least one hole 136 or at
least one mounting member 138. In the embodiment, two holes 136 are placed in
the mounting member 138 for rotatably supporting the pair of balancer shafts
(114, 116). The bearing 134 is placed in the hole 136.

The housing 108 may further include at least one mounting
member 138. The mounting member 138 may be placed between a first end 140
and a second end 142 of the housing 108. The mounting member 138 may be
used to further rotatably support the balancing mechanism 112. The mounting

member 138 may include the support structure 132. It must be understood that
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although only one mounting member 138 is shown in the embodiment, the actual
number may depend upon the shape and size of the balancing mechanism. Also,
one may contemplate that a need for the mounting member 138 may only arise in
a case of wobbling of the balancing mechanism 112, which generally depends on
shape and size of the balancing mechanism 112.

In an embodiment of the present disclosure, a partially exploded
oil sump assembly 106 is illustrated in FIG. 2. As shown in FIG. 2, the
crankshaft gear 126 is mounted on the crankshaft 118. The housing 108 may
include support structures for mounting the balancing mechanism 112 or the first
idler gear 122 or the second idler gear 124. Such support structures may be
brackets or holes defined in the housing 108. As illustrated in FIG. 2, the hole
136 may be defined in the housing 108 of the oil sump assembly 106 for
mounting the balancing mechanism 112 and/or the first idler gear 122 and the
second idler gear 124. In the embodiment, six holes 136 are defined in the
housing 108. Two holes 136 are required to mount the first driven gear 128 and
the second driven gear 130. Two more holes 136 are required to mount the ends
of the pair of balancer shafts (114,116) opposite to the first driven gear 128 and
the second driven gear 130. Two holes 136 are for the mounting of the first idler
gear 122 and the second idler gear 124.

As shown in FIG. 2, the six holes 136 may individually include
the bearing 134 to rotatably mount the balancing mechanism 112. In the
embodiment, the housing 108 may include at least one core plug 144. In the
embodiment, four core plugs are defined in the housing 108 of the oil sump
assembly 106. Two core plugs 144 are required for the first idler gear 122 and
the second idler gear 124. Two more core plugs 144 are required for the first

balancer shaft 114 and the second balancer shaft 116.

Industrial Applicability

The present disclosure discloses the engine system 90 having an

engine 100. The disclosure provides balancing of the engine 100 to be facilitated
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by the oil sump assembly 106. The disclosure provides for the balancing
mechanism 112 to be mounted to and positioned within the oil sump assembly
106 of the engine 100 so that the engine balancing can be effected.

In an aspect of the present disclosure, the oil sump assembly 106
having a balancing mechanism 112 is attached to the engine 100 for balancing
any unbalanced forces of the engine 100 causing increased NVH (Noise,
vibration and harshness) affecting the overall performance. Further the balancing
mechanism 112 at least partially supports the engine 100.

The oil sump assembly 106 with the balancing mechanism 112
provides for an option to retrofit existing engines without any balancing
mechanisms. This is achieved because of the possibility of replacing oil sump of
any existing engine with the integral oil sump assembly 106. This also obviates
any need of modifying cores of existing engines to place balancing mechanism
112 inside their crankcases or cylinder blocks.

In yet another aspect of the present disclosure, a method 300 for
balancing the engine 100 having the oil sump assembly 106 is disclosed.
Referring to FIG. 3, the method 300 includes following steps. In step 302, at
least one balancing mechanism 112 is rotatably mounted to the oil sump
assembly 106 of the engine 100. In step 304, the balancing mechanism 112 is
drivably coupled to the crankshaft 118 of'the engine. In an embodiment, the
disclosed method 300 may further include rotatably mounting a first idler gear
122 and a second idler gear 124 between the balancing mechanism 112 and the
crankshaft gear 126.

The positioning of the balancing mechanism 112 inside the cavity
110 of the housing 108 of the oil sump assembly 106 eases the process of routine
repair of the balancing mechanism 112 without the need to disassemble the whole
engine. This also obviates the need of any special tool to replace the balancer

mechanism 112.
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Claims

1. An oil sump assembly for an engine comprising:

a housing defining a cavity for storing oil; and

at least one balancing mechanism mounted to the housing and
positioned within the cavity, the balancing mechanism configured to at least

partially support the engine.

2. The oil sump assembly of claim 1, wherein the balancing

mechanism includes a pair of balancer shafts.

3. The oil sump assembly of claim 2, wherein the pair of

balancer shafts are configured to rotate in opposite directions.

4. The oil sump assembly of any preceding claim, wherein
the housing includes at least one support structure for rotatably mounting the

balancing mechanism.

5. The oil sump assembly of claim 4, wherein the support

structure includes at least one bearing.

6. The oil sump assembly of any preceding claim, wherein

the oil sump assembly includes a drive assembly.

7. The oil sump assembly of claim 6, wherein the drive

assembly includes at least one idler gear.

8. An engine system comprising:

an engine;
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an oil sump;

at least one balancing mechanism mounted to the oil sump and
positioned within the oil sump, the balancing mechanism configured to at least
partially support the engine; and

5 a drive assembly configured to drive the balancing mechanism.

9. The engine system of claim 8, wherein the oil sump
assembly includes at least one support structure for mounting the balancing
mechanism.

10
10.  The engine system of claim 9, wherein the support

structure includes at least one bearing.

11.  The engine system of any of claims 8§ to 10, wherein the

15  balancing mechanism includes a pair of balancer shafts.

12.  The engine system of claim 11, wherein the pair of

balancer shafts are mounted substantially parallel to each other.

20 13.  The engine system of claim 11 or 12, wherein the pair of

balancer shafts rotate in opposite directions.

14. The engine system of any of claims 8 to 13, wherein the
drive assembly includes at least one idler gear.
25
15. The engine system of claim 14, wherein the idler gear is

rotatably coupled to a crankshaft.

16. The engine system of any of claims 8 to 15, wherein the oil

30  sump assembly is configured to be coupled to a crankcase of the engine.
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17. A method of balancing an engine in an engine system
having an oil sump assembly, the method comprising:
mounting at least one balancing mechanism to the oil sump
5  assembly; and
drivably coupling the balancing mechanism to a crankshaft of the

engine.

18.  The method of claim 17, wherein drivably coupling the
10  balancing mechanism to the crankshaft includes rotatably mounting at least one

idler gear between the balancing mechanism and a crankshaft gear.
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