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Description
Technical Field

[0001] The presentdisclosurerelatestoanengine,and
particularly to guiding a lubricating fluid from a cylinder
of the engine.

Background

[0002] A typical engine system includes an engine
body having one or more casted components, such as a
cylinder block, a cylinder head etc. One or more fluid
passages are formed in the engine body for receiving
and transporting lubricating oil and/or a coolant to rele-
vant portions of the engine. The lubricating oil may be
supplied to different bearing components and other mov-
ing components, such as a crankshaft, a connecting rod
and the like. In some cases, a surface of the piston or
piston rings may deflect the oil from the cylinder to coun-
terweights of the crankshaft that are located below the
cylinder. However, due to contact of the oil falling from
the cylinder onto the counterweights and/or presence of
oil mist in the crank case provides resistance to a move-
ment of counterweights and thereby the crankshaftin the
mist, which may decrease the efficiency of the engine.
[0003] Forreference, U.S. patent 7,617,810 discloses
a casing that is provided to be disposed around at least
a portion of a counterweight of a balance shaft in order
to define a circumferential surface surrounding the coun-
terweight which has a generally constant radius relative
to the axis of rotation. The function of the casing is to
reduce or eliminate aeration of oil in which the balance
shaft is disposed.

[0004] JPH05214918 A,WO2015/060123 A1, JP S63
34315 U 5, FR 2 750 474 A1, DE 10 2013 002233 A1
and JP S57 134343 U 21 refer generally to various em-
bodiments of shielding devices configured to control in-
filtration of scattering oil into the piston pin side or the
crankcase.

Summary of the Disclosure

[0005] In an aspect of the present disclosure, an en-
gine is provided. The engine includes a cylinder member
and a piston slidably disposed in the cylinder member.
The engine also includes a crankshaft operatively cou-
pled to the piston. The crankshaft has at least one coun-
terweight located adjacent to the cylinder member. The
engine also includes a guide member coupled to the cyl-
inder member and disposed outside the cylinder mem-
ber. The guide member comprises a first portion coupled
to the cylinder member and a second portion angularly
extending from the first portion so as to guide lubricant
around the counterweight and, at least partially, direct a
flow of the lubricating fluid away from the counterweight
adjacent to the cylinder member.

[0006] Other features and aspects of this disclosure
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will be apparent from the following description and the
accompanying drawings.

Brief Description of the Drawings

[0007]

FIG. 1illustrates a side view of an exemplary engine,
in accordance with an example of the present dis-
closure;

FIG. 2illustrates a bottom view of the engine showing
a guide member, according to one example of the
present disclosure;

FIG. 3 illustrates a side view of the engine showing
the guide member, according to another example of
the present disclosure;

FIG. 4 illustrates a top view of the guide member of
FIG. 3;

FIG. 5 illustrates a side view of the engine showing
the guide member, according to yet another example
of the present disclosure;

FIG. 6 illustrates a top view of the guide member of
FIG. 5;

FIG. 7 illustrates a front view of the guide member
of FIG. 5;

FIG. 8 illustrates a side view of the engine showing
the guide member having a first portion and second
portion inclined to the first portion, according to an
embodiment of the present disclosure; and

FIG. 9 illustrates a side view of the engine showing
the guide member disposed below the cylinder mem-
ber, according to yet another example of the present
disclosure.

Detailed Description

[0008] FIG.1isaside viewof anengine 100, according
to an embodiment of the present disclosure. The engine
100 may be any type of engine, such as internal com-
bustion engine run by gasoline, diesel, gaseous fuel, or
a combination thereof. The engine 100 may be used as
a source of power for any machine (not shown), such as,
on-highway trucks or vehicles, off-highway trucks or ma-
chines, earth moving equipment, pumps, stationary
equipment, generators, and the like. Accordingly, the en-
gine 100 may also be used to power machines or devices
used in construction, transportation, power generation,
aerospace applications, locomotive applications, marine
applications, and other engine powered applications.
[0009] The engine 100 is illustrated as a V-Type inter-
nal combustion engine 100, having a plurality of cylinder
members 108. However, various embodiments and as-
pects of the present disclosure may be suitably applica-
ble to any type of engine 100 having a single cylinder or
multiple cylinder members in any other alternative con-
figurations, such as in-line, radial and the like.

[0010] Referring to FIGS. 1 and 2, the engine 100 in-
cludes a cylinder block 102 having the cylinder members
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108, one of which is labeled via reference numeral 108.
It may be apparent to a person ordinarily skilled in the
art that certain components of the engine 100, such as
camshafts, fuel injectors, valves, etc., are omitted from
FIG. 1. Each of the cylinder members 108 includes a
piston 110 slidably received therein. The engine 100 also
includes a connecting rod 114 having a first end 116 and
a second end 118. The first end 116 is coupled to a free
end of the piston 110.

[0011] The engine 100 also includes a crank case 122
coupled to the cylinder block 102. The crank case 122
may be configured to rotatably support a crankshaft 124.
The crankshaft 124 is coupled to the second end 118 of
the connecting rod 114. In an embodiment, the crank-
shaft 124 includes crankpins (not shown) configured to
couple each of the connecting rods 114 to the crankshaft
124. With such an implementation, a rotational move-
ment of the crankshaft 124 causes a sliding movement
of one or more of the pistons 110 inside the correspond-
ing cylinder members 108.

[0012] The crankshaft 124 may include at least one
counterweight 128 located adjacent to the second end
118 of the connecting rod 114. The counterweights 128
may be configured to rotate along with the crankshaft
124.In an embodiment, the crankshaft 124 includes mul-
tiple bearing journals that are aligned longitudinally along
the crankshaft 124. Each of the pairs of counterweights
128 may be secured to the crankshaft 124 on each side
of the bearing journals. Each of the counterweights 128
has a center of gravity at an offset from an axis of rotation
of the crankshaft 124. The counterweights 128 may be
configured to counteract unbalanced forces acting during
operation of the engine 100. In the illustrated embodi-
ment, the connecting rods 114 for the corresponding pair
of cylinder members 108 on both the cylinder banks may
be coupled between the two counterweights 128.
[0013] The engine 100 may also include an oil pan 130
configured to store the lubricating fluid therein. In an ex-
ample, the lubricating fluid may be oil. In an embodiment,
the oil pan 130 may be disposed below the crankshaft
124. The engine 100 may define one or more fluid pas-
sages configured to allow a passage of a lubricating oil
therethrough. The fluid passage may be configured to
receive alubricating oil therethrough and allow it to reach
bearing components or other moving components, such
as the pistons 110, a camshaft, the crankshaft 124 and
the like.

[0014] The fluid passages may be configured to com-
municate with the bearing components and other engine
moving components in such a manner to communicate
the fluid, for example, lubrication oil from the oil pan 130.
The oil pan 130 collects the lubricating fluid necessary
for lubricating engine moving components. The lubricat-
ing fluid in the oil pan 130 may be pumped and allowed
to pass through the fluid passages. It should be under-
stood that there may be any number of the fluid passages
that are formed at least partly in various portions of the
engine 100, such as, the cylinder block 102, the cylinder
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head and the like.

[0015] The engine 100 includes a guide member 134
configured for guiding lubricating fluid in the engine 100,
according to various embodiments of the present disclo-
sure. In an embodiment, the guide member 134 is cou-
pled to an outer wall 106 of the cylinder member 108
defining an axis MM’ (shown in FIG. 3). In another em-
bodiment, the guide member 134 may be coupled to a
bottom wall 107 of the cylinder member 108. Additionally
or optionally, the guide member 134 may be coupled in-
directly to the cylinder member 108 by way of coupling
to the crank case 122.

[0016] In an embodiment, the guide member 134 may
be coupled to the cylinder member 108 using fasteners,
such as, but not limited to, bolts, screws and the like.
Additionally or optionally, various adhesives may also be
used to couple the guide members 134 with the cylinder
member 108.

[0017] In the illustrated embodiment of FIG. 2, the
guide member 134 is disposed outside and on one side
of the cylinder member 108. The guide member 134 is
shown to extend from the outer wall 106 of the cylinder
member 108. Further, a length of the guide member 134
may be chosen to avoid contact with the counterweights
128 and the crankshaft 124. In an example, multiple guide
members 134 may be disposed on other sides of the
cylinder member 108.

[0018] Referring to FIGS. 5 to 7, the guide member
134 according to an embodimentis illustrated. The guide
member 134 has a planar shape coupled to the outer
wall 106 of the cylinder member 108. Further, anend 135
of the guide member 134 may be configured to be at-
tached to the cylinder member 108. Accordingly, the end
135 may have an arc shape with a radius of curvature
‘B’ that is substantially greater than a radius of curvature
(not shown) of the cylinder member 108. Referring to
FIGS. 5t0 7, the guide member 134 according to another
embodiment is illustrated. As shown, the guide member
134 has a boat configuration.

[0019] Referring to FIG. 8, the guide member 134 ac-
cording to yet another embodiment of the present disclo-
sure is illustrated. The guide member 134 includes a first
portion 142 and a second portion 144 extending from the
first portion 142. Further, the first portion 142 may be
coupled to the cylinder member 108. The second portion
144 is angularly inclined with respect the first portion 142.
The second portion 144 may be inclined at a suitable
angle with the first portion 142 so as to guide the lubricant
around the counterweight.

[0020] In an embodiment, the first portion 142 and the
second portion 144 may be separate from each other
and may be coupled each other to form the guide member
134 using methods such as, but not limited to, fasteners,
adhesives and the like. Alternatively, the first portion 142
and the second portion 144 may be integral to each other
to form a unitary construction. For example, the first por-
tion 142 may be the guide member 134 having a curvi-
linear shape, while the second portion 144 may be an
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extension member coupled to the first portion 142. The
second portion 144 may also be curvilinear so as to form
a rail or drain pipe configuration. In another example, at
least one of the first portion 142 and the second portion
144 may have a planar shape.

[0021] Referring to FIG. 9, the guide member 134, ac-
cording to yet another embodiment is illustrated. As
shown, the guide member 134 is disposed below the cyl-
inder member 108. Further, the guide member 134 may
be indirectly coupled to the cylinder member 108 by cou-
pling to the crank case 122. As shown, the guide member
134 has a curvilinear shape. Further, the axis of curvature
(not shown) of the guide member 134 is substantially
perpendicular to the axis MM’ of the cylinder member
108. With such a configuration, spilling of the lubricant
from sides of the cylinder member 108 onto the counter-
weights 128 may be avoided.

[0022] An outer surface (not shown) of the guide mem-
ber 134, according to various embodiments may be con-
figured to at least partly direct the lubricating fluid away
from an adjacent counterweight 128 of the crankshaft
124 of the engine 100. In an embodiment, at least a por-
tion of the guide member 134 may be parallel to the ad-
jacent counterweight 128 (best shown in FIG. 1). Accord-
ingly, at least a portion of the guide member 134 that is
extending from the cylinder member 108 may act as a
ramp over the adjacent counterweight 128 to direct the
lubricating fluid away from the adjacent counterweight
128. Further, the outer surface of the guide member 134
may also be configured to direct the lubricating fluid from
the cylinder member 108 into the oil pan 130 of the engine
100.

[0023] In various other embodiments, the guide mem-
ber 134 may embody any other shapes based on other
parameters, such as tolerances between different com-
ponents of the engine 100 and the like. For example, the
guide member 134 may be designed to conform to the
dimensions and shape of the corresponding counter-
weights 128. Moreover, additionally, a shape of the cor-
responding counterweights 128 and/or other compo-
nents may be modified so as to accommodate the guide
member 134.

[0024] Inanembodiment, multiple guide members 134
may be coupled to the cylinder member 108. Further, the
guide members 134 may be disposed so as to allow gen-
eral movement of other components of the engine 100.
[0025] In one embodiment, the guide member 134 is
made of one of a sheet metal. In another embodiment,
the guide member 134 is made of plastic. In various other
embodiments, the guide member 134 may be made of
any other light weight materials including, but not limited
to, polymers, composites and the like. For example, the
guide member 134 may be implemented as a coating on
the cylinder member 108.

Industrial Applicability

[0026] The present disclosure relates to the guide
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member 134 for guiding the lubricating fluid. The guide
member 134 is coupled to the the cylinder member 108
and is disposed outside the cylinder member 108. Fur-
ther, the guide member 134 may be configured to direct
a flow of the lubricating fluid from the corresponding cyl-
inder member 108 away from the adjacent counterweight
128. With such animplementation in all the cylinder mem-
bers 108 of the engine 100, the counterweights 128 of
the crankshaft 124 may be shielded from contacting with
the lubricating fluid falling from the cylinder member 108.
[0027] As such, various aerodynamic forces such as,
lift force, drag force and the like due to a flow of the lu-
bricating fluid or a mist of the fluid on the counterweight
128 may be reduced. Further, a resistance to a move-
ment of the counterweight 128 and thereby a rotation of
the crankshaft 124 due to the lubricating fluid may be
reduced.

[0028] Further, the guide member 134 may be made
of light weight materials such as, plastic, sheet metal,
polymers and the like. Additionally, the guide member
134 may be implemented on the existing engines with
little or no modification to other components of the engine
100. Moreover, dimensions and a shape of the guide
member 134 may be customized to suit different appli-
cations.

[0029] While aspects of the present disclosure have
been particularly shown and described with reference to
the embodiments above, it will be understood by those
skilled in the artthat various additional embodiments may
be contemplated by the modification of the disclosed ma-
chines, systems and methods within the scope of the
claims.

Claims
1.  An engine (100) comprising:

a cylinder member (108);

a piston (110) slidably disposed in the cylinder
member (108);

acrankshaft(124) operatively coupled to the pis-
ton (110), the crankshaft (124) having at least
one counterweight (128) located adjacent to the
cylinder member (108); and

a guide member (134) coupled to the cylinder
member (108) and being disposed outside the
cylinder member (108), the guide member (134)
comprises a first portion (142) coupled to the
cylinder member (108) and a second portion
(144) angularly extending from the first portion
(142) so as to guide lubricant around the coun-
terweight (128) and, at least partially, direct a
flow of the lubricating fluid away from the coun-
terweight (128) adjacent to the cylinder member
(108).

2. Theengine (100) of claim 1, wherein the guide mem-
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ber (134) is made of one of a sheet metal and a
plastic.

3. The engine (100) of claim 1 or 2, wherein the guide
member (134) has a curvilinear shape.

4. The engine (100) of claim 1 or 2, wherein the guide
member (134) has a planar configuration.

5. Theengine (100) of any one of the preceding claims,
wherein the guide member (134) is coupled to one
of an outer wall (106) of the cylinder member (108)
and abottomwall (107) ofthe cylinder member (108).

6. Theengine (100) of any one of the preceding claims,
wherein the guide member (134) is coupled to the
cylinder member (108) using at least one of an ad-
hesive and a fastener.

7. A machine comprising the engine (100) of any one
of claims 1-6.

Patentanspriiche
1. Motor (100), umfassend:

ein Zylinderelement (108);

einen in dem Zylinderelement (108) beweglich
angeordneten Kolben (110);

eine Kurbelwelle (124), die mit dem Kolben
(110) wirkverbunden ist, wobei die Kurbelwelle
(124) mindestens ein Gegengewicht (128) auf-
weist, das sich angrenzend an das Zylinderele-
ment (108) befindet; und

ein Fuhrungselement (134), das mit dem Zylin-
derelement (108) gekoppelt ist und auerhalb
des Zylinderelements (108) angeordnet ist, wo-
bei das Fihrungselement (134) einen ersten
Abschnitt (142), der mit dem Zylinderelement
(108) gekoppeltist, und einen zweiten Abschnitt
(144), der sich winklig von dem ersten Abschnitt
(142) erstreckt, umfasst, um Schmiermittel um
das Gegengewicht (128) herum zu filhren und
mindestens teilweise eine Strémung der
Schmierflissigkeit von dem an das Zylinderele-
ment (108) angrenzenden Gegengewicht (128)
wegzulenken.

2. Motor (100) nach Anspruch 1, wobei das Fiihrungs-
element (134) aus einem von einem Blech und ei-
nem Kunststoff hergestellt ist.

3. Motor (100) nach Anspruch 1 oder 2, wobei das Fiih-
rungselement (134) eine kurvenférmige Form auf-
weist.

4. Motor (100)nach Anspruch 1 oder 2, wobei das Fuih-
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rungselement (134) eine ebene Konfiguration auf-
weist.

Motor (100) nach einem der vorhergehenden An-
spriiche, wobei das Fiihrungselement (134) mit ei-
nem von einer AuRenwand (106) des Zylinderele-
ments (108) und einer Bodenwand (107) des Zylin-
derelements (108) gekoppelt ist.

Motor (100) nach einem der vorhergehenden An-
spriiche, wobei das Flhrungselement (134) mitdem
Zylinderelement (108) unter Verwendung mindes-
tens eines von einem Klebstoff und einem Befesti-
gungselement gekoppelt ist.

Maschine, umfassend den Motor (100) nach einem
der Anspriiche 1 bis 6.

Revendications

Moteur (100) comprenant :

un élément de cylindre (108) ;

un piston (110) disposé de maniére coulissante
dans I'élément de cylindre (108) ;

un vilebrequin (124) couplé opérationnellement
au piston (110), le vilebrequin (124) ayant au
moins un contrepoids (128) situé adjacent a
I’élément de cylindre (108) ; et

un élément guide (134) couplé a I'élément de
cylindre (108) et disposé a I'extérieur de I'élé-
ment de cylindre (108), I'élément guide (134)
comprend une premiere partie (142) couplée a
I’élémentde cylindre (108) et une deuxieme par-
tie (144) s’étendantde maniere angulaire a partir
de la premiére partie (142) de fagon a guider un
lubrifiant autour du contrepoids (128) et, au
moins partiellement, diriger un flux du fluide de
lubrification a I'écart du contrepoids (128) adja-
cent a I'élément de cylindre (108).

Moteur (100) selon la revendication 1, dans lequel
I’élément guide (134) est constitué de I'un parmiune
téle métallique et une matiére plastique.

Moteur (100) selon la revendication 1 ou 2, dans
lequel I'élément guide (134) a une forme curviligne.

Moteur (100) selon la revendication 1 ou 2, dans
lequel I'élément guide (134) a une configuration pla-
ne.

Moteur (100) selon I'une quelconque des revendica-
tions précédentes, dans lequel I'élément guide (134)
est couplé a 'une parmi une paroi externe (106) de
I’élément de cylindre (108) et une paroi inférieure
(107) de I'élément de cylindre (108).
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Moteur (100) selon I'une quelconque des revendica-
tions précédentes, dans lequel I'élément guide (134)
est couplé a I'élément de cylindre (108) en utilisant
au moins I'un parmi un adhésif et un élément de fixa-
tion.

Machine comprenant le moteur (100) selon I'une
quelconque des revendications 1 a 6.
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