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TECHMICAL FIELD

[M01]  The present subject matter described herein generally relates to a vehicle, and

particularly but not exclusively relates to a fuel sender unit assembly of a vehicle.

BACKGROUND

[0082] A fuel tank is a part of & fsel system of & vehicle which stores fuel. The fuel is
then propelled through a fuel pump inte an engine of the vehicle. The fuel wnk of a
vehiele 15 either made of metal (steel or alumimum) or of plastic such as high-density
palvethylens (HDPE).

[0003]  Generally, the fuel tank of the motorcyele type saddle vehicle is mounted on a
frame assembly of the vehicle, while being mostly placed ahead of a seat. As the outer
part of the fuel tank is visible, it is designed, considering the style elements to give
aesthetic appeal to the rider, The inner part of the fuel tank is usually shaped in a complex
manner, mostly (o accommodate many essential intermal or surrounding parts and in
accordance with the volume of the fuel it has to store. Along with it, an evaporative
emission comtml system for accommodating the fuel vapors is placed within the fuel tank
inner space, disposed between a frame tube and an inner side wall of the inner part of the
fuel tank,

[0004]  In most of the vehicles, the fuel tank of a vehicle is designed such that the from
portion of the fuel tank is broader and the rear portion of the fuel tank is narrower, when
viewed from front of the vehicle when a rider is in riding position. The inner portion of
the fuel tank is usually shaped as an inverted U shape, with variable width in longitudinal
gection,

[000s]  With increasing demand for addition of features to reduce vehicular emission,
many systems such ag fuel injection system, evaporative emission control system, fuel
Eauge system etc. are also housed within the fuel tank and its surrounding areas. Since,
systems such as, the fuel pump and the fuel gange system are to be fitted on inner part of
the fuel tank along with the evaporative emission comtrof system; an efficient and
compact design of such parts becomes essential.
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BRIEF DESCRIFTION OF THE DRAWINGS

|#0t6]  The detailed description is described with reference to a saddle type two wheeled
seooter along with the accompanying figures, The same numbers are used thropghout the
drawings to reference like features and components.,

(LU Fig. 1 illustrates a side view of a vehicle in accordance with an embodiment of the
present inveniion.

[0008]  Fig. 2 illustrates a perspective view of a fuel tank assembly mounted on a frame
assembly of a vehicle in accordance with an embodiment of the present invention.

[0009]  Fig. 3 illustrates an exploded sub assembly of a fuel tank assembly mounted on a
frame assembly of a vehicle in accordance with an embodiment of the present invention.

[00010]  Fig. 4 illustrates an exploded sub assembly of the fuel tank assembly with
essential components of the fuel tank assembly in accordance with an embodiment of the
present invention,

[00011]  Fig. 5 illustrates a feel sender unit assembly of a fuel tank assembly with essential
components in accordance with an embodiment of the present invention.

|0012]  Fig. 6 illustrates @ fuel tank inner profile of the fuel tank assembly (shown in Fig
3} with essential components in accordance with an embodiment of the present invention,

[00013] Fig. 7 illustrates a perspective view of the fuel tank inner profile of the fuel tank
assembly (shown in Fig 3) with essential components in accordance with an embodiment
of the present invention.

[00014] Fig. 8 illustrates a perspective view of the fuel tank inner profile of the fuel tank
assembly {shown in Fig 5 in sccordance with an embediment of the present invention,

DETAILED DESCRIPTION

[00015] A fuel gauge system is 8 measuring instrument that determines and indicates the
amount of fuel present in the vehicle's fuel tank. Typically, the fuel pauge svstern is of
analog type or digital type. Digital fuel gauge system has many advantages over the
amalog fuel pavge system. These advantages mclude giving measure of exact quantity of
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fuel left in the tank, aiding in exterminating fueel theft cases while refueling, and in some
cases also aiding in precise determination of fuel efficiency of the vehicles. Along with
these advantages there are cemain disadvantages associated with the digital foel gavge
systems Which include relatively high cost than the analog fuel gauge systems,
requirement of high maintenance, and need of a robust construction. Mazinly because of
the high cost and maintenance factor associated with the digital fuel gauge systems,
analog fuel gauge systems are more popularly wsed in vehicles, for example, two wheeled
vehicles.

[00016] Conventionally in vehicles, an analog fuel gauge system, herein referred as a fuel

gaupge system, comprises of two perts, such as a fuel sending unit assembly end & fuel
indicator unit. The fuel sending unit assembly is placed in the fuel tank of the vehicle.
The fuel indicator unit s usually placed in front of the vehicle, on a dashboard or an
imstrument cluster which s easily visible to a rider while riding the vehicle. The fucl
sending unit assembly usually uses a float connected 1o a fuel sender unit hy s float am.
Az the level of the fuel in the fuel tank decreases, the float drops and slides a moving
cofitact along a resistor, increasing its registance. Similarly, the float rises with increase in
fuel level of the fuel tank, while decreasing its resistance. The resistance is calibrated to
indicate the volume of foel inside the fuel storaze unit.

[00017] The fuel indicator unit measures and displays the amount of electric current

flowing through the fuel sending unit, Thus, when the fuel tank is full, resistance values
decreases, current value increases and when the fuel tank is empty, resistance values
increases and current value decreases. Therefore, when the fuel tank level is high and a
maximum current 15 flowing, the fuel indicator unit indicates a full tank. The full tank on
the fuel indicator unit is indicated in many vehicles with help of 2 needle that points
towards a symbol "F" or *1” present on the fuel indicator unit. Likewise, when the fuel
tank is empty and a minimum current is fowing, the fuel mdicator unit indicates an
empty tank with help of the needle pointing towards a symbel "E" or “07 or *R"™ present
on the fuel indicator unit. In few vehicles, a special low fuel light is present which nerms
om automatically to attract the attention of the rider towards the low level of the fuel.

[00018]  Fuel level indication is very critical in vehicles, as it helps the rider in estimating

the distance that can be covered with the available fuel and avoid getting stranded.
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Inaccurate fuel level indications can lead to wrong estimations and cause inconvenicnce
to the rider e.g. petting stranded, Further, such inaccurate fuel level indication tends o
have an overall adverse impact in the entire fuel system of the vehicle, For instance,
accumulation of fuel at the bottom of the fuel tank over a period of time, which typically
happens when the fuel level indication is inaccurate, causes formation of debris like
material. Such a formation when drawn in while running the vehicle at low fisel levels,
could negatively impact the functioning of fuel svstem compenents such as fuel pump
and fuel filter. Further, this could alse negatively impact the evaporative emission control
device. Further, inaccurate indication of fuel level can also cause the vehicle o cease
runfing due to emply fuel. In case of engines with fuel injection svstems, which typically
uges fuel pumps, such a condition of empty fuel will damage the fuel pump and fuel
injector.

[00019] Moreover, since the fuel sender unit of the fuel pauge systems of most of the

vehicles are primarily variable resistance based; in these fuel gauge systems, resistance
changes with the amount of fuel in the fuel tank. In this tvpe of fuel gauge systems, there
15 always a pogsibility of inaccurate or inconsistent indication of the fuel level measured
becanse the fuel sending unit of these fuel gauge systems, only measure the height of the
fsel level from a reference plane. This problem of inaccurate or inconsistent indication
arises when the level of fuel inside the fue] tank is not settled on a particular level owing
the phenomenon of frequent slosh of the fuel inside the storage area during the usage of
the vehicle especially on uneven roads. Additionally, the non-linear calibration required
fior the height of the fuel level, to compensate for the complex inner contours of the fuel
lank as well as piece to picce varigtion in production, undermines the accuracy of
measurement as the conventional fuel gauge systems are calibrated to only measure the
height of the fuel level from a reference plane.

[e0020] Conventionally in many wvehicles, the fuel gange of the fuel tank has a foat

present al the top of the fuel pump, and an am. One end of the arm s pivotally attached
to the bedy of the geuge and the other end of the arm is disposed such that it acts as a free
end of the arm which is freely movable in a predefined plane. The frec end of the arm has
a float pivotally attached to it. The pivot range of the flost at the free end of the arm does
not reach the bottom of the main chamber, making it impossible 1o accurately measure
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the amount of leftover fuel in the fuel tank. Thus, the float of the fuel sender unit of
conventional vehicles has limited sangular movement and limited access to the lowess and
highest level of the fuel volumes present in the fuel tank, which critically compromises

with the accuracy of fuel estimation done by the fuel sender unit assembly.

[00021]  This limitation 8 also cansed because of the space constraint of the location at

which the fuel sender unit assembly is usually placed, as the location determines the
amount of contact of the float with the maximum and minimum volumes of the fuel
present in the [uel tank. Thus, even the location of the fuel sender unit assembly of the
fuel gauge system determines the accuracy of the results indicated by the indicator unit.
Therefore, the fuel sender unit assembly needs to be placed at an optimum location such
that, it should be sble to accurately measure the lowest and highest level of fugl velumes
present in the fuel tank. Often, known arts end up making a tradeofT on either of the
lowest or highest level or both in order 1o achieve a reasonable accuracy in measurcment
over predominent range of the capacity of the fuel tank. This implies, the readings
towards the full capacity of fuel tank or towards the empty condition can be undesirably
poor in sccuracy. Achieving a consistent measurement method throughout the range
appears counterintuitive,

[00022]  Also, for a given quantity of fuel, the fuel level height varies when the fuel tank is

tilted, Conventional fuel gawge system neither sccount for the fuel tank tilt nor the
vehicle tilt angle. This consequently produces wrong fuel indications when the vehicle is
tited during riding. When the vehicle is tilted, all the fuel gets accumulated on one side
of the tank due to gravity. As a result, the fuel level increases on the side to which, the
vehicle is tilied and reduces on the opposite side. The fuel sender unit of the fuel gauge
system gives output cormesponding to the increased or decreased fuel level when the
vehicle is tilted. The fuel indicator unit of the fuel gavge in tum estimates and indicates
incorrect fuel level hased on the output from the fuel sending unit assembly. Due to this
incorrect indication, the nder ends up with incorrect estimation of the coverable distance
with the available fuel, which further causes inconvenience 1o the rnder.

[00023]  In many vehicles, the float of the sender unit is placed in the front pertion or the

rear portion of the inner fuel tank of the vehicle. In such vehicles, when the vehicle is in

motion, during acceleration, deceleration, braking, speed braking, while encountering
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with pot holes and road bumps, undesired jerks are experienced. These jerks tend to cause
ermatic movement of the fuel level present in the fuel tank alse termed as fuel sloshing,
The fuel sloshing resalts in producing wrong fuel indication, as conventionally the access
of the float to maximum and minimum level of fuel in the fuel tank is limited, Limited
access of the tloat to the fuel volumes results into incomeet fuel estimation, which further
causes inconvenience to the nder.

[(0024] Hence, there is & need for an improved design of a low cost and low maimtenance
fuel sender unit assembly of a fuel gauge system, overcoming all the above problems and
other problems of known ars. There iz & need of a non-compromised solution, which
provides instantaneously accurate fuel level measurement, irmespective of the factors like
tilting of the vehicle, and high magnitude of the fuel sloshes when the vehicle is in
dynamic condition ete.

[00025] The present subject matter has been devised in view of the sbove circumstances

a5 well ag solving other problems of known arr

[00026] In an embodiment of the present subject matier, the present subject matter relates
to & fuel sender unit asgembly of a fuel tank assembly.

[00027] In an aspect of the present embodiment the fuel fank assembly is disposed such
that the uppermost pant of the upper surface of the fuel tank assembly is configured at a
position higher than the front and the rear part of the fuel tank assembly. The fuel sender
unit is mounted on a mounting profile of a fuel tank assembly, such that the Moal rises

and falls in an inclined angular direction tracing a 3-dimensional coupler curve.

[00028] In another aspect of the present embodiment the fuel sender unit assembly
inchodes a fuel sender unit, a float arm, and a float. The float arm is an exiended arm ke
structure which i attached to at least one end of the fiel sending unit, in a direction away
from of the fuel sending unit, The float arm is mounted on the fuel sendmg unit by means
of a float arm mounting provision. The float is a small barrel shaped structure which is

attached to at least one end of the float arm.

-
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[00029] In ancther aspect of the present embodiment, the float arm along with the float is
capable of an inclined angular rotation substantizlly orthogonal fo the longitudinal

direction of the fuel tank from a maximum to a mininum position of the float.

[00030] In yet another aspect of the present embodiment the range between the maximum
and the minimum position of the float is such that the anple between the float srm when
al maximum position to a minimum position, is an angle By

[00031] In another aspect of the present embodiment, the placement of the fieel sending
unil assembly is such that the mounting plane of the fuel sending unit makes an angle 82
with respect to an plane F, wherein the plane P iz substantially orthogonal to the direction
of gravity force (7 .

[00032]  In another aspect of the present embodiment, a distance between the float upper
limit position and the float lower limit position is a distance D1 when projected i a plane
8 which is orthogonal to the direction of gravity force G.

[00033]  In another aspect of the present embodiment, an angulsr distance between the
float upper limit position and the float lower limit position is a distance D2 when
projected on the plane P.

[00034]  In another aspect of the present embodiment, a distance between the float upper
limit position and the float lower limit position is a distance D3 when projected in a plane
orthogonal to the plane S and parzllel to length direction L.

[00035] In another embodiment of the present subject matter, a fuel sender unit assembly
15 placed near a vapor trap unit.

[M036] In yet another embodiment of the present subject mafter, a fuel sender unit
assembly 15 placed near a fuel pump module,

[00037] In an efficacy of the present subject matter, the fuel sender unit assembly
described in the present subject matfer ensures & low cost fuel sender unit assemblby.

[(0038] In another efficacy of the present subject matter, the fuel sender unit assembly
desctibed in the present subject matter ensures a low maintenance fiel sender uni

pssembly.
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[00039] Exemplary embodiments detailing features regarding the aforesaid and other

advantages of the present subject matter will be dexcribed hereunder with reference an
embodiment in a two wheeled motorcycle type saddle vehicle along with  the
accompanying drawings. Various aspects of different embodiments of the present
mvention will become discemible from the following description set out hereunder.
Rather, the following description provides a convenient illustration for implementing
exemplary embodiments of the invention. Tt should be noted that the description and
figures merely illustrate principles of the present subject matter. Various arrangements
may be devised that, although not explicitly described or shown herein, encompass the
principles of the present subject matter, Moreover, all staiements herein reciting
principles, aspects, and examples of the present subject matter, as well as specific
examples thercof, are intended to encompass equivalents thereof. Further. it is to be noted
that terms “wpper”, “down”, “right”, “lefi”, “front", “forward”, “rearward”, “downward™,
“wpward”, “top”, “bottom™, “exterior”™, “interior™ and like terms are used herein based on
the illustrated state or in a standing state of the two wheeled vehicle with a driver riding
thereon. Furthermore, arrows wherever provided ia the top rght comer of figure(s) in the
drawings depicts direction with respect to the vehicle, wherein an arrow F denotes front
direction, an armow R indicates rear direction, an arrow Up denotes upward direction, an
arrow Dw denotes downward direction, an arrow B denotes rear side, and an arrow F
denotes front side. Also, it is to be understood that the phraseclogy and terminclogy used
herein is for the purpose of description and should not be regarded as limiting.

(00848] The nature and further characteristic features of the present invention will be

made clearer from the following descriptions made with reference to the accompanying
drawings.

[00041] Fig. 1 illustrates a side view of a vehicle 100 in accordance with an embodiment

of the present invention. The vehicle 100 includes a frame assembly 200 {shown in Fig.
2} to support different parts of the vehicle 100, In an upper portion of the frame assembly
200 (shown in Fig. 3), & handlebar assembly 115 is rotatably integrally connected to the
steening shaft (not shown). The handlebar assembly 115 is used to steer the vehicle 100
and is connected to a front wheel 185 through the steering shaft (not shown) and a front
fork assembly (not shown). An upper portion of the front wheel 185 is covered by a front

9
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fender 190 which prevents mud end water from getting deflected towards the steenng
shalt (net shewn). Further, the front fork assembly (not labelled) is supported on the front
fender 190 by means of a brace fender (not shown).

[00042] In a front portion of the frame assembly 200 (shown in Fig, 2) a fuel tank

assernbly 120 is arranged immediately behind the handlebar assembly 115 and is
disposed over a first power source, for example an engine assembly 180. A seat assembly
125is placed behind the fucl tank assembly 120, The seat assembly 125 includes a fromt
rider seating portion and a pillion rider seating portion. The pillion rider seating portion iz
placed on the rear part of the frame assembly 200 (shown in Fig. 2), where the rear part
of the frame assembly 200 (shown in Fig. 2) is coverad by the tail cover assembly (not
labelled).

[00043]  For the safety of the nder and in conformance with the traffic rules, a headlamp

assembly 105 that includes a headlamp 110 and front indicator lights 140a are provided
in the front portion of the vehicle 100. On the rear portion of the two wheeled vehicle
100 a tail lamp (not labelled) and rear indicator light 140b are provided on the rear
portion of the tail eover assembly (not shown). Above the tail cover essembly 130 and
behind the seat assembly 125 & pillion handle 135 is provided for the pillion rider to grah.

[00044]  Suspension systems are provided for comfortable steering of the two wheeled

vehicle 100 on the road. A front suspension assembly 195 serves as rigidity companent
for the front portion of the vehicle 100 just like the frame assembly 200. The front
suspension assembly 195 clamped to the head tube {not shown) threugh an upper bracket
{not shown) and a lower bracket {not shown) 1s capable of being moved to the left and
right. Further, & rear suspension system 160, which is a hydraulic damped arrangement, is
connected to the frame assembly 200 (shown in Fig. 2). The rear suspension system 160
comprises of at least one rear suspension 160 preferably disposed centrally in the
longitudinal mid plane of the vehicle 100. However, in a vehicle 100 with two rear
suspensions, the same may be disposed on the left side and the right side respectively of
the vehicle 100.

[00045]  The first power source, for example the engine assembly 180 is mounied 1o a

front lower portion of the frame assembly 200 (shown in Fig. 2) by means of an engine
mounting bracket (not shown). The engine assembly 180is partially covered on the lower

10



5 side of the engine assembly 180 by an engine cover 175, The engine assembly 180 i
equipped with an exhaust system that includes an exhanst pipe (not labelled) connected 1o
the engine assembly 180 and a muffler assembly 155 connected to the exhaust pipe. The
muftler assembly 155 extends rearwards along the right side of the rear wheel 150,

[00046] Further, a swing arm (not shown) extending rearwards is swingably connected to

10 a lower rear portion of the vehicle 1. The rear wheel 150 is rotatably supported at a rear
end of the swing arm (not labelled). Power from the cngine assembly 180 is transmitted
to the rear wheel 154 through a power drive mechanism, such as a drive chain, so as 1o
drive and rotate the rear wheel 150. A center stand 165 is provided in between the front
wheel 185 and the rear wheel 150 for parking the vehicle 100.

L5 [00047] A rear fender 145 for covering an upper side of the rear wheel 150 is mounted 1o a
rear portion of the vehicle 100 to prevent mud and water splashed by the rotating rear
wheel 150 from entering the muffler assembly 155, the engine assembly 180 and other
parts disposed close by, To enhance the overall aesthetics of the vehicle 1080 and to
prevent undesired foreign particles from entering parts of the vehicle 100, a plurality of

0 rear covers (not labelled) is attached to & rear portion of the frame assembly 200 (shown
in Fig. 2).

[D0048]  Arca below the seat assembly 125 and the fuel tank assembly 120 of the vehicle
100 is covered on both sides by a cover frame assembly 178, The cover frame assembly
170 includes the one or more side covers,

25 [00049] Fig. 2 illustrates a perspective view of a fuel tank assembly 120 mounted oa a
frame assembly 200 of a vehicle 100 in accordance with an embodiment of the present
invention. A downward portion (120a) of the fuel tank assembly 120 is mounted on the
front portion of the frame assembly 200. The rear portion (120d) of the fuel tank
assembly 120 is fastened 1o the frame assembly 200 with help of a plurality of visible

30 fasteners 208, herein called as fastener fuel tank rear mounting 205, The said front
portion (120} of the fuel tank assembly 120 is disposed just behind a head tube 300
{shown m Fig. 3), on & main tube 305 (shown in Fig. 3) of the frame assembly 200, The
upper porticn (120b) of the fuel tank assembly 128 has an opening which acis &s an inlet
for inserting the fuel dispenser for filling the fuel tank assembly [20with fuel. The

33 opening is covered by a cap herein called as a fuel cap assembly 210. The fuel cap
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assembly 210 15 so designed that it can be locked by a locking mechanism to avoid theft
of fuel or fuel spillage when the vehicle is titled.

[00030]  Fig. 3 illustrates an exploded perspective sub assembly of a fuel tank assembly

120 mounted on a frame assembly 200 of a wehicle 100 in accordance with an
embodiment of the present invention. The frame assembly 200 of the vehicle 100
mcludes the head tube 304, the main tube 305, & pair of mid tubes 310 extending in a rear
portion of the vehicle 100 as & pair of rcar tubes 315, The main whe 305 extends
rearwardly downward from the head tube 300. The pair of mid wbes 310 extends
rearward, along a longinedinal axis of the vehicle 1M), from a rear portion of the main
tube 305. The pair of rear tubes 315 extends inclinedly rearward towards a rear portion of
the vehicle 100 from the pair of the mid tube 310,

[00051] The fuel tank assembly 120 of the vehicle 108 is mounted on the frame assembly

200 such that said front portion 128¢ (shown in Fig. 2} of the fuel tank assembly 120 is
mounted on the main ube 305 just behind the head mbe 300 of the frame assembly 200
The said rear portion 120d (shown in Fig. 2) of the tuel tank assembly 120 is faztened 1o
i front portion of the pair of the mid tubes 310 of the frame assembly 200 with help of a
plurality of visible fasteners 205, herein called as fastener fucl tank rear mounting 205,
The upper portion of the fuel tank assembly 120 has an opening covered by a fuel cap
assembly 210 which acts as an inlet for inserting the fuel dispenser for filling the fuel
tank assembly 120 with foel.

[00052]  Fig. 4 illustrates an exploded sub agsembly of the fuel tank assembly 200 with

essential components of the fuel tank assembly 120 in accordance with an embodiment of
the present invention. The fuel tank assembly 120 can be broadly sub divided into an
outer unit 440 herein called as, a fuel tank outer portion 440 and an inner unit 445 herein
called as, a fel inner portion 445. The fuel tank outer portion 440 covers the fuel tank
mner portion 445 from outside.

[00053]  The fuel tank outer profile portion 440 mcludes a fuel tank outer cover 410, which

acts as an outer covering for the entire fuel tank assembly 120 and protects the internal
svstems from contammants and damage due to external factors, The upper portion of the
fuel tank outer cover 410 has a fuel cap provision 405, on which a fuel cap assembly 210

12
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15 attached. The foel cap assembly210 is fastened to the fuel cap provision 405 by means
of & plurality of fasteners, herein called as a fisel cap fastener 400.

[00054] The fuct tank inner portion 445 includes a fuel tank inner 420 which further
mcludes essential components of the fuel tank assembly 200, for example a fuel pump
module 415 and a fuel sender unit assembly 425 herein called as 3 FSA assembly 425

[ The fuel pump module 415 aids in supplying fuel from fuel tank to the engine assembly

180 (shown in Fig. 1) by creating a positive pressure. The fuel pump module 415 is
placed downwardly towards a front portion of the fuel tank inner 420, The FSA assembly
425 zids in estimating the fuel level available in the fuel tank assembly 120. The FSA
assemhbly 25 is disposed at an upper rear portion of the fuel tank inner 420 of the fuel
L5 tank assembly 120. The fuel tank inner 420 has a profile which in a length direction L
(shown in Fig &) forms a substantially inverted U-shaped cross section (shown in Fig 6)
it the lateral mid region of the fuel tank inner 420. The rear portion of the fisel tank inner
420 comprises of a downward sloping profile in a plane P (shown in Fig &) followed by a
substantially horizontal profile in a plane S (shown in Fig 6} which is orthogonal te the

20 pravity force G (shown in Fig 6) as well az orthogonal 1o the length direction L (shown

in Fig &) of the fuel tank inner 420, An FSA mounting portion 430 is disposed in said
planc P. The FSA assembly 425 is mounted on the fuel tank inner 420 on a FSA
mounting portion 430 of the fuel tank inncr portion 445.

[00855]  The fuel tank outer profile portion 440 iz coupled to the fuel tank inner profile

28 portion 445 by means of a suitable attachment means like welding etc. and the fuel tanks

assembly 120 is attached to the frame of the vehicle with suitable attachment means ¢.g.
plurality of fasteners at a fuel tank rear mounting 205. As per an embodiment, the
fasteners are inserted on dedicated provisions herein called as a provision rear mounting
435, present on the rear end of the fisel tank inner profile portion 445,

) [000S56]  Fig. S illustrates a fuel sender unit assembly 425 of a fuel tank assembly 120 with

esgential components m accordance with an embodiment of the present invention. The

fuel sender unit assembly 425 of the fuel tank assembly 120 (shown in Fig 3), herein

called as the FSA assembly 425, includes a fuel sender unit 500, a float arm S10, and 3

float 505, The fuel sender unit, herein called as the FSU 500 is mounted on a FSA
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mounting portion 430. An extended arm like structure herein called as o float arm 510, is
attached to at least one end of the F3U 500, extending away from the FS1I 500,

[0005T] A small barrel shaped structure herein called as & float S058 is aftached to ot least

one end of the float arm 510 in & direction away from the FSU 500. The float arm 510 is
mounted on the FSU 500 by means of a float arm mounting provision 515 having axis C
orthogonal to the mounting provision 515. Further the FSU 500is mounted on the FSA
mounting portion 430, The float arm 510 along with the float 505, as per the present
configuration and layvout, is capable of an inclined angular rotation to trace a 3-
dimensional coupler curve path. The swivel arc movement of the float arm is about axis
C, and follows a 3-dimensional contour CC {shown in Fig 6 and Fig, 7) from a maximum

upward position 520 to a minimum downward position 525,

[00058] The angle between the maximum position 520 to a minimum position 525 is a

predetermined angle 81. The 81 herein called as a 3-dimensional sweep angle 81 The
position of the float 505 present at a maximum position herein is called as a float upper
limut position 520. The position of the float present at & minimum position herein is called
as afloat lower limit position 525,

[00059]  As the level of the fuel in the fuel nk assembly 120 decreases. the float 505

moves in an inclined downward direction. As a result, the float 505 slides a moving
electric contact away from the FSU 500 along a resistor {not shown) present on the float
arm 510, thus increasing its resistance. Similarly, the float 505 moves in an inclined
upward direction with the increase in the fuel level of the fuel tank assembly 120, As a
result, the float 505 slides a moving electrical contact towards the FSU 500 along a

resistor (not shown) present on the float arm 510, thus decreasing its resistance,

[0006d]  Therefore, when the fuel in the fuel tank assembly 120 is 3t its maximuem level,

the resistance decreases, and the current flow increases. When the fuel in the fuel tank
assembly 120 is ot 15 minimum level or the fuel tank assembly 120 is empty, the

resistance increases and the current decreases.

[00061] The fuel level information is processed and indicated to the user through a fuel

indicator unit {not shown) which is calibrated to display the fuel amount based on the
magnitude of electric current Hlowing through the FSU azsembly 428, Therefore, when
the fuel level is high and the float 505 is at the float upper limit position 520, the fuel
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indicator unit (not shown) indicates a full tank. When the fuel level is low and the float
505 is at the float lower limit position 520, the fuel indicator unit (not shown) indicates
an emply enk.

[00062] In the present embodiment, the sweep angle 8y between the maximum position

520 and minimum position 515 of the float S05 denotes the maximum inclined angular
rotation of the float585. This configuration of the float to perform a 3-dimensional couple
curve enables increasing the overall range of rotation of the float within a compact Space.
Thus, by increasmg the range ie. sweep angle B the sensitivity and accuracy of
measurement of the float is significantly enbanced. Maximum possible sweep angle B
ensures maximum possible contact of the floar 505 with the upper and lower limit of the
fuel in the fuel tank assembly 120. The meximum sweep angle 8 for the present
embodiment for example, is up to 80 °.The maximum access to the lowest and highest
level of the fuel volumes present in the fuel tank assembly 120 within the compact
vertical as well as lateral dimension of the fuel tank helps in measurement of the lowest
and highest level of fuel volumes more accurately by the FSU assembly 425. In
situations, particularly when the vehicle is tilted or when fuel sloshing occurs, the
maximum possible sweep angle 81 helps in maximum surface contact of the float 585
with the fuel present in the tank. Thus the FSU assembly 425 achieves an accurate
estimation of the fuel present in the fuel tank within a compact fuel tank and a compact
vehicle layvout.

[M0063]  Fig. & illustrates a perspective view of the fuel tank inner profile portion 445 of

the fuel tank assembly 120 (shown in Fig 3)with essential components in accordance with
an embodiment of the present invention. The fisel tank inner profile portion 445 includes
@ Toel tenk mner 420 which further includes some essential components of the fuel tank
assembly 120, for example a fuel pump module 415, a vapor trap unit 600, and a FSU
508, The fuel pump module 415 which s disposed downwardly laterally at a fromt
portion of the fuel tank inner 420 at esther of the left or right-gide vertical walls of the
verted U-shaped profile. As per an embodiment, a vapor trap unit 600 is disposed at an
upper portion of the fuel tank inner 420 on the bridge wall of the inverted U profile. The
fizel sender unit assembly 425 is disposed et an upper rear portion of the fuel tank inner
420 helow and rearward of the vapor trap unit 600. The FSU 500 of the fuel sender unit
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assembly 425is mounted on the fuel tank inner 420 on a FSA mounting portion 430 of
the fuel tank inner profile portion 445 such that the FSA mounting portion is disposed in
sdid plane P

[00064]  The float 505 attached to the FSA 425 by means of & float amm S10,which iz

capable of an mclined engular rotation from its minimum position 525 fo 3 maximum
position 5200 The minimum position 525 of the float 505 iz a float lower limit position
525 and the maximum position 520 of the float 505 is a float upper limit position 520.
The float upper limit position 520 ensures maximum surface contact with the upper limit
of the fuel present in the fuel tank assembly 120. The float lower limit position 525
ensures maximum surface contact with the lower limit of the fuel present in the fuel tank
assembly 120 therehy enhancing the buoyvancy forces acting on the float which thereby

enhances the accuracy of measurement.

|0065]  Fig. T illustrates a side view of the fuel tank inner profile portion 445 of the fuel

tank assembly 120 {shown in Fig 3) with essential components in accordance with an
embodiment of the present invention, The FSA assembly 425 of the vehicle 100 extends
in a inclined rearwardly manner from a front side to a rear side along a central
longitudinal axis Y-¥" disposed in plane P (shown in Fig &). The FSA assembly 428 is
upwardly placed on a rear portion of the sloping region of the fuel tank inner 420 just
below a vapor trap unit 600 and in proximity to a fuel pump module 415. The placement
of the FSA assembly 425 is such that it makes an angle 6, herein called 25 & second
angle Bywith respect to a horizontal axis X-X" which is disposed in said plane P (shown
in Fig 6).The second angle 82 for example, is in range of 0° 10130 °.The second angle
Bralso enables more accurate fuel indication even when the wehicle is tilted or when
vehicle 100 encounters fuel sloshing during aceelerstion, decelemtion, braking, speed
braking, encountering with pot holes and roed bumps,

[00066]  Fig. 8 illustrates a side view of the fugl tank assembly 120 (shown in Fig 3) in

accordance with an embodiment of the present invention. The fuel tank inner profile
portion 445includes a float 505 of the fuel sender unit assembly (not shown). The
iliustrated figure in the present embodiment shows the distance covered by the float 505
from its maximum position to the minimum position in the fuel tank inner profile 445 of
the fuel tank assembly 120 {shown in Fig 3).
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[00067]  The placement of the FSA assembly 425 15 such that it makes a second angle 8:

with respect to a horzontal axis X-X". The distance between the float upper limit position
520 and the float lower limit position 525 is D1 when projectad in said plane 8. The
distance D1 as per an embodiment is in the range of 50 mm to 150 mm. The angular
distance between the float upper limit position 520 and the float lower limit position 525
1s D2 when projected in plane P. The distance D2 for example, as per an embodiment is
in the range of 150 mm to 200 mm, The distance between the float upper limit position
320 and the float lower limit position 525 is D3 when project in a plane onthogonal o
said plane 8 .The distance D3 as per an embodiment is in the range of 100 to 170 mm.

|D0068]  The sweep angle 8y, the second angle Gaand the distances D1, D2 and D3 berween

the float upper limit position 520 and the float lower limit position 525 enables to achieve
higher precision and accurecy in fucl Tevel estimation by the fuel sender unit. As per an
alternate embodiment, the sweep movement of the flosat may be configured to be a 2-

dimensional curve to enhance the range and accoracy of fuel level measurement.

[00069]  Many modifieations and vanations of the present subject matter are possible in

the light of above disclosure. Therefore, within the scope of claims of the present subject
matter, the present disclosure may be practiced other than as specifically described.
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F REFERENCE NUME

100 — Vehicle

105- Head lamp assembly

110= Head lamp

113- Handle bar assembly

120- Fuel tank assembly

120a: Down portion of fuel tank assembly
120h; Upper portion of fiel tank assembly
120c; Front portion of fuel tank assembly
1204d: Rear portion of fuel tank assembly
125- Seat assembly

130- Tail cover assemhly

135- Pillion handle

140a- Front indicator light

140b- Rear Indicator light

145- Rear fender

150- Rear wheel

155- Muffler assembly

160- Rear suspension system

165- Center stamd

170- Cover frame assembly

173- Engine cover
18- Engine assembly
| B3- Front wheel
191= Front fender

30 195- Front suspension assembly
200- Frame assembly
205- Fastener fuel tank rear mounting
210- Fuel cap asseambly
300-Head mube

35 305- Main tube
310- Down tube
315- Rear tube
40} Fuel cap fastener
405- Fuel cap provision

40 410~ Fuel tank outer cover
415- Fuel pump module
420- Fuel tank inner
415- Fuel sender unit assembly
430- FSU mounting profile

45 435- Provision rear mounting
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440 Fuel tank outer

445- Fuel tank inner

S00- Fuel sender unit

505- Float

510- Float arm

313- Float arm mounting provision

520- Float upper limit position

19

525- Float lower limit position
600- Vapor trap unit
Bi- Sweep angle

Ha- Second angle

Dl - Hortzontal distance
[2- Angular distance

DA- Veriical distance
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I'Wwe Claim:

A fuel sender unit assembly (425) of a vehicle (100)extending from a front side to a rear
side along a ceniral longitudinal axis (Y-¥*), sasid fuel sender unit assembly (425)
COMmprising:

& fuel sender unit (S00);

a float arm (510) attached to said fuel sender unit (500) o at least one end;

& float (505)attached to said float arm (510%io at least one end:

wherein,
said float (505) along with said float arm (510) iz configured to move

inclinedly with respect to said central longitudinal axis { Y-¥*) of said wehicle (100)
between a maximum position (5200 and a mimmum positon (525) of said float arm
(5100,
The fuel sender unit assembly (425) of a vehicle (100} as clarmed in claim 2, wherein
said float arm (S10) sweeps between said maximum position (520) and szid minimum
position (525} of said float (505) to make a sweep angle (B:).
The fuel sender unit assembly (425) of a vehicle (100) as claimed in claim 1, wherein
said fuel sender unit (500) is mounted on 8 mounting portion (430), wherein said
mounting portion (430) 15 a rearwardly downward sloping region of a fuel tank assembly
{120) disposed towards an end of a inverted (1) shaped tunnel, wherein said (U} shaped
tunnel 15 formed at the mid portion of said fuel tank inner (44%5) of said fuel tank
assembly (120).

The fuel sender unit assembly (425) of a vehicle (1000 as claimed in claim 1. wherain
sdid float arm (S10) extends away from of said fuel sending unit (S00).

The fuel sender unit assembly (425) of a vehicle (100} as claimed in claim 1, whercin
said float {S05) is a small barrel shaped structure attached to at least one end of said float
arm (510} and configured to swivel in a dircction away from said fuel sending unit (504)
thereby tracing one of a 2-dimensional or a 3-dimensional curve.
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10.

i1

12,

The fuel sender unit assembly (425) of a vehicle (100) as claimed in claim 1, wherein
said float arm (510) is mounted on said fiel sending unit (500) by means of a float amm
mounting provision (515) with a swivel axis (C) formed at the mounting end region.
A fuel sender unit assembly (425) of a fuel tank assembly (120),
wherein,
said fuel tank assembly (120) comprises of an outer portion {440} and an
mner portion (445); said imner portion (445) of said fuel tank assembly (120} is
configured with a rearwardly downward sloping portion (430) constinning a plane P,
wherein,
gaid sloping portion (430) is disposed substantially along a
lateral mid-plane of sad fuel tank assembly (120) and said sloping portion (430) so
formed enables mounting of said fuel sender unit assembly (425);
wherein,
g float arm (510) of said fuel sender unit assembly
(425) is configured to trace at least one of a 2-dimensional or 4 3-dimensonal curve from
a fizel empty condition to a fuel full condition of the said fuel tank assembly (120),
The fuel sender umt assembly (415) of a vehicle (100) as claimed in claim 1, wherein
sasd fuel sending unit assembly (425) makes a second angle (82) with respect 1o =
horizontal axis (X=X'), wherein said axis (X-X)' is disposed in a plane § which is
substantially orthogonal to a direction of gravity force (G) and parallel to a length
direction (L) of said fuel tank assembly (120).,
The fuel sender unit assembly (425) of a vehicle {100} as claimed in claim 1, wherein the
distance between said maximum position {520) and said minimum position (525) when
projected on a plane (8), is & predetermined distance (D1).
The fuel sender unit assembly (425) of a vehicle (100) az claimed in claim 9, wherein
zaid predetermined distance (D1} is in @ range of 50 mim o 150 mm,
The fuel sender unit assembly (425) of a vehicle (L00Y a5 claimed in ¢laim 1, wherein the
angular distance between said maximum position (520) and said minimom pesition
{525), when projected in a plane P, is a predetermined distance (D2).
The foel sender unit assembly (425) of a vehicle (100) as claimed in claim 11, wherein
zabd predetermined distance (D2} i in range of 150 mm b 200 mm.
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13, The fuel sender unit assembly (42%5) of a vehicle (100) as claimed in claim 1 , wherein the
vertical distance between sald maximum position {520) and said minimum position (525)
when projected on an imaginary plene which is substantially parallel to a direction of
gravity force (G), is a predetermined distance (D3).

14. The fuel sender unit assembly (425) of 4 vehicle (100) a5 claimed in claim 13, whersin
zaid predetermined distance (D3) is in arange of 14 to 170 mm.

15. The fuel sender unit assembly (425) of a vehicle {100} as claimed in claim 1, whercin
said fuel sender unit assembly (425) is placed in elose proximity of a vapor trap unit
(600), and =aid fuel sender unit assembly (425) is disposed towards a rear side of said
fuel tank assembly (120) to achieve a compact fuel tank assembly (120) layout.

16, The fuel sender unit assembly (425) of a vehicle (100} as claimed in claim 11, wherein
said fuel sender unit assembly (425) is pleced in close proximity of & fuel pump module
(4135), and wherein said fuel pump module (415) is dispesed on said plane (P) wo achieve
& cormpact fuel tank assembly (1207 lavout.

17. The fuel sender unit assembly (425) of a vehicle (100) as claimed in claim 1, wherein
said foel sender unit assembly (425) is upwardly placed on a rear portion of a sloping
region 4 fuel tank mner (4200 just below a vapor trap unit (600) and in proximity to a fucl
pump module (415).

18. A vehicle (100} comprising:

a foel tank assembly (120), said fuel tank assembly (120) 15 mounted on a frame
assembly (200) of said vehicle (100), said foel tank assembly (120) includes a fuel tank
outer portion (440); and a fuel mner profile portion (445), said fuel tank inner portion
(445) includes a fuel sender unit assembly (425), said fuel sender unit assembly (425) of
said vehicle (100) extends from a front side to a rear side along a central longitudinal axis
(Y-Y"), said fuel sender unit assembly (425) comprising:

a fuel sender unit (5000
a float arm (510) anached to said fuel sender unit (S00) fo st least one end;
a float {505) attached to said float arm (S10) to &t least one end;

wherein,
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gaid float (505) along with seid float amm (510) moves inclinedly with
respect said a fuel tank assembly (120% axiz { Y-Y") of said vehicle (100), between a
maximum position ($200and a minimum position (525) of said float (505),
wherein,
said float arm (510} sweeps a sweep angle (8y) between
said maximum position (520) and said minimum position (525)of said float (505).
19, The vehicle (100) as claimed in claim 18, wherein maximum range of said sweep angle
{B1) 15 up to 807,
20, The vehicle (100} as claimed in claim 18, wherein placement of said fuel sender unit
assernbly (425) m said fuel tank assembly (120) makes a second engle (B2) with respect to
a horizontal axis (X=X").

Dated this 18th  dayof July 2020

(Digitally signed by)

Chandan Chevan

Head 1P

TVS Motor Company Limited
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ABSTRACT

FUEL SENDER UNITASSEMBLY OF A VEHICLE

The present subject matter relates to a fuel sender unit assembly (425) of a vehicle (100)
that 15 low cost and low maintenance, located at an optimum position, which provides
instantaneous accurate results, imespective of tilting of the vehicle (100) or fuel sloshing
when the vehicle (108) is in motion. The fuel sender unit assembly (425) includes a fuel
sender unit (S00), a float arm (5100, and a float (S05). The float (S05) of the fuel sender
unit (500} is capable of an inclined angular rotation, between a maximum positon (520)
to 4 minimum position (525} of the float (S05).

< To be published with FIG. 6=
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EN LA INDIA

6. AGENTE (S) AUTORIZADO (S) DE PATENTES | IN/PA NO.
REGISTRADOS
Nombre
No. de movil
7. DIRECCION DE SERVICIO DEL SOLICITANTE | Nombre TVS Motor Company

Limited
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Direccidn Postal

TVS Motor Company
Limited

"Chaitanya"

No. 12 Khader, Nawaz

Khan Road,
Nungambakkam,
Chennai-600 006

No. de Teléfono

044-28332115

No. mébil 8870005022
No. Fax 044-2833213
e-mail iprtvs@tvsmotor.com

8. EN CASO DE SOLICITUD QUE RECLAME LA PRIORIDAD DE LA SOLICITUD PRESENTADA EN
EL PAIS DE LA CONVENCION, DATOS DE LA SOLICITUD DE LA CONVENCION

Pais Numero de Fecha de Nombre del Titulo de la IPC (segln la
solicitud presentacion solicitante invencion clasificacion del
pais de la
convencion)
Nulo Nulo Nulo Nulo Nulo Nulo

9. EN CASO DE SOLICITUD PCT, DATOS DE LA SOLICITUD INTERNACIONAL PRESENTADA
BAJO EL TRATADO DE COOPERACION DE PATENTES (PCT): NO APLICABLE

Numero de solicitud internacional

Fecha de presentacién internacional

Nulo

Nulo

10. EN CASO DE UNA SOLICITUD DIVISIONAL PRESENTADA BAJO LA SECCION 16, DATOS DE
LA SOLICITUD ORIGINAL (PRIMERA) SOLICITUD ORIGINAL (PRIMERA): NO APLICABLE

No. de solicitud original (primera)

Fecha de presentacion de solicitud original (primera)

Nulo

Nulo

11. EN CASO DE PATENTE ADICIONAL PRESENTADA DE CONFORMIDAD CON LA SECCION 54,
DATOS DE LA PRINCIPAL SOLICITUD O PATENTE: NO APLICABLE

No. de patente/solicitud principal

Fecha de presentacion de solicitud principal

Nulo

Nulo

12. DECLARACIONES

(i) Declaracion del inventor (es)
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(En caso de que el solicitante sea un cesionario: el inventor(es) puede firmar el presente a continuacion o el
solicitante puede cargar la cesidn o adjuntar la cesion a esta solicitud de patente o enviar la cesion por correo
postal/transmision electrénica debidamente autenticada dentro del periodo prescrito).

Yo / nosotros, los inventores arriba mencionados, somos los verdaderos y primeros inventores de esta
Invencidn y declaramos que los solicitantes en este documento son cesionarios 0 representantes legales.

(a) Fecha:

(b) Firma (s) (c) Nombre (s)

NAGARAJAN CHANDRASEKAR
RAJAMANI RAVISANKAR
VAIDHEESWARAN RAMESH

R DHILIP KUMAR

KOILPILLAI CHRISTOPHER TENNISON

© o &~ w b

RAJENDRAN MAHENDRAN

(ii) Declaracion del solicitante(s) en el pais de convencion: N/A

(En caso de que el solicitante en India es diferente al solicitante en el pais de convencidn: el inventor en el pais
de convencion puede firmar el presente a continuacion o el solicitante en India puede cargar la cesion del
solicitante en el pais de convencidn o adjuntar dicha cesion con esta solicitud o enviar la cesion por correo
postal/transmision electrénica debidamente autenticada dentro del periodo prescrito).

Yo / nosotros, los solicitantes en el pais de convencion declaramos que el solicitante en este documento es/es
mi/nuestro cesionario o representante legal

(a) Fecha:
(b) Firma (s) (c) Nombre (s)

(iii) Declaracion del solicitante (s)
Yo / nosotros, el (los) solicitante (s) por la presente declaramos que:
e Estoy / Estamos en posesion de la invencion mencionada anteriormente.

e Ladescripcion previsional / completa relacionada con la invencién se presenta con esta solicitud.

e No hay motivo legal de objecion (es) a la concesion de la Patente para mi / nosotros.
! | | . . _

e Yo soy/somos el cesionario o representante legal de los verdaderos y primeros inventores.
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(a) Forma 2

13. LOS SIGUIENTES SON LOS ADJUNTOS CON LA SOLICITUD

Item

Detalles

Tasa

Anotaciones

# Descripcion

Completa/provisional

No. de paginas - 32

No. de Reivindicaciones

No. de reivindicaciones -
20y

No. de paginas - 4

Resumen

No. de paginas - 1

No. de figuras

No. de figuras - 8 y
No. de paginas - 8

401469894-v1\LA_DMS




(9) Declaracion y cumplimiento en el formulario 3

laracidn.de Ltorrmulari

. .
Tarifa total / en efectivo /cheque-bancario-/giro-bancario-con-No
Fecha...... EN..evinnen, banco

Por la presente declaro / declaramos que, a mi / nuestro leal saber y entender, informacion y creencia, el hecho
y los asuntos aqui descritos son correctos y solicito / solicitamos que se nos conceda una patente para dicha
invencion.

Fecha 18 de julio de 2020
Firma: (Firmado digitalmente por)
Nombre: Chandan Chavan

Jefe de PI

TVS Motor Company Limited

A,
El controlador de patentes

La oficina de patentes de Chennai
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