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FIELD OF THE INVENTION 

[001] The present invention, in general, relates to manual transmission system of

a vehicle and, more particularly, to manual transmission system with idle start-stop

functionality with integrated neutral cam profile on LGSS (lever gear shift and5 

select).

 BACKGROUND OF THE INVENTION 

[002] Background description includes information that may be useful in

understanding the present invention. It is not an admission that any of the

information provided herein is prior art or relevant to the presently claimed 10 

invention, or that any publication specifically or implicitly referenced is prior art. 

[003] A neutral switch on a transmission system (also known as a park/neutral

position switch or neutral start switch) is usually coupled with shift tower to detect

selection and shifting of gears. In automobile, the neutral switch mechanism can be

provided to obtain idle Start-Stop (ISS) system functionality by shut down and 15 

restart of engine based on the gear and clutch position. When the vehicle is in 

neutral mode, the ISS system may cut fuel supply to the engine or may supply 

nominal amount of fuel supply just to keep the engine in start position which is not 

enough for movement of the vehicle. When the clutch is pressed, the engine starts 

and the neutral switch is activated by selection and shifting of gears, the ISS system 20 

provides rich fuel supply to the internal combustion engine. Therefore, the ISS 

system is provided to reduce fuel consumption and emission by controlling supply 

of fuel to the internal combustion engine. 

[004] In the existing system, as shown in figure-1, the neutral switch mechanism

comprises a neutral switch (102), and a neutral cam (105) attached on lever gear 25 

shift and select (LGSS) (104) via a neutral cam pin (106). The neutral switch (102) 

is ball plunger type switch that comprises a ball and spring. The ball of the neutral 
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switch (102) moves on the neutral cam (105) having a neutral cam profile (401) of 

circular arc shape, as shown in figure-4a. 

[005] When the ball of the neutral switch (102) lies at a lowest point (401a) or

middle point of the neutral cam profile (401) of circular arc shape, the neutral switch

(102) detects transmission is not in gear (i.e., no gear is engaged, vehicle is in5 

neutral mode) and sends signal to control unit of vehicle to cut supply of fuel. When

the ball of the neutral switch (102) lies at any elevated position (401b) [as shown in

figure-4a] of the neutral cam profile (401) of circular arc shape, the neutral switch

(102) detects transmission is in gear (i.e., gears are engaged) and sends

corresponding signal to control unit of vehicle to supply fuel.   10 

[006] Graph shown in figure-4b indicates, cam rotation angle (on X-axis) vs.

switch stroke (on Y-axis) for the existing neutral cam profile (401). ‘No actuation

zone’ for switch stroke lies in very small zone, i.e.- at cam rotation angle of 0º.

Clearly, the existing systems are highly sensitive to free play rotation of the shift

tower. There is only one point (401a) for ‘No actuation zone’ of switch stroke, i.e.- 15 

at which the neutral switch (102) detects transmission is not in gear. Rest of the 

curvature (401b) of existing neutral cam profile (401), at both side of the point 

(401a) is switching zone, i.e.- at which the neutral switch (102) detects transmission 

is in gear. Therefore, allowing any amount of free play rotation of the shift tower 

may result in false signal to control unit, causing inconvenience to the user.  20 

[007] Therefore, in existing transmission systems, a detent pin (103) to move

inside a detent cam (104a) provided on the shift tower, is also mounted beside the

neutral switch (102). The detent pin (103) has majorly two functions- remove free-

play rotation of the shift tower and to provide gearshift feel to user at the time of

gear shifting. Alternatively, in addition to the detent pin (103) mounted adjacent to 25 

the neutral switch (102), in some of the models a ball-spring system is assembled 

on each of the shifting rod to provide better gearshift feel to user at the time of gear 

shifting. 
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[008] Technical problem: In the absence of the detent pin, a free play rotation is

generated in the shift tower that will falsely activate the neutral switch.

Accordingly, for properly working of the neutral switch and to avoid false

activation due to the free-play rotation, the detent pin is required. Addition of the

detent pin adds extra cost and complexity to the transmission system.5 

[009] Therefore, there is a need to avoid implementation of detent pin in the

transmission system and to avoid false activation of the neutral switch in the

absence of the detent pin.

OBJECTIVES OF THE INVENTION 

[0010] It is therefore the object of the invention to overcome the aforementioned 10 

and other drawbacks existing in prior systems. 

[0011] Another object of the present invention is to provide idle start-stop system 

for manual transmission that overcomes the problem of the prior art.  

[0012] Another object of the present invention is to provide manual transmission 

system with integrated neutral cam profile on LGSS (lever gear shift and select).    15 

[0013] Another object of the present invention is to provide manual transmission 

system without a detent pin mechanism. 

[0014] Yet another object of the present invention is to provide idle start-stop 

system for manual transmission with less components in the assembly.  

[0015] These and other objects and advantages of the present invention will be 20 

apparent to those skilled in the art after a consideration of the following detailed 

description. 

SUMMARY OF THE INVENTION 

[0016] To attain the above objects, the present invention provides a manual 

transmission system with idle start-stop functionality for in a vehicle. The manual 25 
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transmission system comprises a shift tower having an LGSS (lever gear shift and 

select). The shift tower engages with a plurality of shifting rods by the LGSS. The 

manual transmission system further comprises a neutral cam profiled that is 

integrated with the LGSS. The neutral cam profiled is coupled with a neutral switch 

comprising an assembly of a spring and a ball to detect whether the shift tower is 5 

engaged or dis-engaged with the shifting rod. 

[0017] The ball of the neutral switch moves on the integrated neutral cam profile 

provided on the LGSS. Sensitivity to free-play rotation of a gearshift lever is 

reduced by the integrated neutral cam profile provided. 

[0018] The neutral cam profile defines a C-type structure with a flat base and two 10 

of a curved wall to engage with the neutral switch. The shift tower is detected to be 

engaged with the shifting rod when the plunger ball of the neutral switch lies on the 

curved wall of the neutral cam profile. The shift tower is detected to be not engaged 

with the shifting rod when the plunger ball of the neutral switch lies on the flat base 

of the neutral cam profile. 15 

[0019] A spring-ball arrangement is provided on the shifting rod to generate 

gearshift feeling.        

[0020] Various objects, features, aspects, and advantages of the inventive subject 

matter will become more apparent from the following detailed description of 

preferred embodiments.  20 

[0021] It is to be understood that the aspects and embodiments of the disclosure 

described above may be used in any combination with each other. Several of the 

aspects and embodiments may be combined to form a further embodiment of the 

disclosure.  

[0022] The foregoing summary is illustrative only and is not intended to be in any 25 

way limiting. In addition to the illustrative aspects, embodiments, and features 
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described above, further aspects, embodiments, and features will become apparent 

by the following detailed description.  

[0023]  Various objects, features, aspects, and advantages of the inventive subject 

matter will become more apparent from the following detailed description of 

preferred embodiments. 5 

BRIEF DESCRIPTION OF THE DRAWING 

[0024] The illustrated embodiments of the subject matter will be best understood 

by reference to the drawings, wherein like parts are designated by like numerals 

throughout. The following description is intended only by way of example, and 

simply illustrates certain selected embodiments of devices, systems, and processes 10 

that are consistent with the subject matter as claimed herein, wherein: 

[0025] Figure-1A and 1B illustrates manual transmission system with idle start-

stop functionality, having neutral pin and detent pin, according to an embodiment 

of the prior art. 

[0026] Figure-2A and 2B illustrates manual transmission system with idle start-15 

stop functionality having an integrated neutral cam on LGSS (lever gear shift and 

select), according to an embodiment of the present invention. 

[0027] Figure-3 illustrates structure of an integrated neutral cam on LGSS 

according to an embodiment of the present invention. 

[0028] Figure-4A illustrates geometrical details of the neutral cam profile, 20 

according to the embodiment of the prior art. 

[0029] Figure-4B illustrates graph of cam rotation angle (on X-axis) vs. switch 

stroke (on Y-axis), according to the embodiment of the prior art. 

[0030] Figure-5A illustrates actuation zone, free-play rotation zone and switching 

zone of a gearshift lever, according to an embodiment of the present invention, 25 

respectively. 
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[0031] Figure-5B illustrates cam rotation angle (on X-axis) vs. switch stroke (on 

Y-axis), according to the embodiment of the present invention.

[0032] The figures depict embodiments of the disclosure for purposes of illustration 

only. One skilled in the art will readily recognize from the following description 

that alternative embodiments of the structures and methods illustrated herein may 5 

be employed without departing from the principles of the disclosure described 

herein. 

DETAILED DESCRIPTION OF THE INVENTION 

[0033] While the embodiments of the disclosure are subject to various 

modifications and alternative forms, specific embodiment thereof have been shown 10 

by way of example in the figures and will be described below. It should be 

understood, however, that it is not intended to limit the disclosure to the particular 

forms disclosed, but on the contrary, the disclosure is to cover all modifications, 

equivalents, and alterative falling within the scope of the disclosure. 

[0034] As used in the description herein and throughout the claims that follow, the 15 

meaning of "a," "an," and "the" includes plural reference unless the context clearly 

dictates otherwise. Also, as used in the description herein, the meaning of "in" 

includes "in" and "on" unless the context clearly dictates otherwise.  

[0035] The terms "comprises", "comprising", or any other variations thereof used 

in the disclosure, are intended to cover a non-exclusive inclusion, such that a device, 20 

system, assembly that comprises a list of components does not include only those 

components but may include other components not expressly listed or inherent to 

the system, or assembly, or device. In other words, one or more elements in a system 

or device proceeded by "comprises... a" does not, without more constraints, 

preclude the existence of other elements or additional elements in the system, 25 

apparatus or device. 

[0036] Hereinafter an idle start-stop system for manual transmission, having an 

integrated neutral cam on LGSS will be explained in detail.   
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[0037] Referring to figure 2A and 2B, which illustrates structure of manual 

transmission for idle start-stop of vehicle, having an integrated neutral cam profile 

(300) on LGSS (lever gear shift and select) (302), according to an embodiment of

the present invention.

[0038] The manual transmission system comprises a shift tower (201), a lever gear 5 

shift and select (LGSS) (302) with an integrated neutral cam profile (301); and a 

neutral switch (202). The shift tower (201) provides select and shift of gears which 

are coupled to a plurality of shifting rods. The neutral switch (202) is a ball plunger 

type switch having an assembly of a spring and a ball to detect whether the shift 

tower (201) is in gear engaged mode or dis-engaged. During selection of gear, the 10 

LGSS (302) position to corresponding yoke of the shift rod from the plurality of 

shift rods. During shifting of gear, the LGSS (302) moves yoke of the selected gear 

of the shift rod. The LGSS (302) has a lever finger that is used for shifting of gears. 

[0039] The ball of the neutral switch (202) moves on a neutral cam profile (301) 

provided integrally on the LGSS (302). The sensitivity to free-play rotation of the 15 

shift tower (201) for the neutral switch (202) is reduced by design modification of 

the integrated neutral cam profile (301) [shown in figure-3], provided as an integral 

portion of the LGSS.  The shift tower (201) is detected to be engaged with the gear 

shifting rod, till the ball of the neutral switch (202) lies on a curved wall (301b) of 

the integrated neutral cam profile (301) [shown in figure-3]. The shift tower (201) 20 

is detected to be not engaged with the shifting rod till the ball of the neutral switch 

(202) lies on the flat base (301a) of the neutral cam profile (301) [shown in figure-

3]. Further, a conventional spring-ball arrangement may be provided on the shifting

rods to generate gear-shift feeling.

[0040] The assembly of detent pin mechanism in the prior arts precisely remove 25 

free-play rotation of a gearshift lever and the shift tower (201). As sensitivity to 

free-play rotation of the shift tower for the neutral switch (202) is reduced by the 

integrated neutral cam profile (301) provided in present invention, assembly of 

detent pin mechanism is not required in the assembly. Further, the gearshift feel to 
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user at the time of gear shifting can be provided by assembly of the spring-ball 

arrangement on each of the shifting rod. 

[0041] Referring to figure 3, which illustrates structure of an integrated neutral 

cam profile on LGSS according to an embodiment of the present invention.  

[0042] The integrated neutral cam profile (301) is provided as an integral portion 5 

of the LGSS, instead of being a separate component.  The ball of the neutral switch 

(202) moves on the integrated neutral cam profile (301) provided on the LGSS

(302). The integrated neutral cam profile (301) comprises a C-type structure with a

flat base (301a) and two of a curved wall (301b) to engage with the neutral switch

(202). Further, the flat base (301a) is defined in between the two curved wall (301b). 10 

A predefined range for free-play rotation of a shift tower is provided by provision 

of the flat base (301a) on the integrated neutral cam profile (301). The shift tower 

(201) is detected to be not engaged with the shifting rod till the ball of the neutral

switch (202) lies on the flat base of the neutral cam profile (301). When the ball of

the neutral switch (202) lies on a curved wall (301b) of the integrated neutral cam 15 

profile (301), the shift tower (201) is detected to be engaged with the gear shifting 

rod for shifting of gears. Further, while selecting of gears by the shift tower allows, 

the ball of the neutral switch (202) moves on the curved wall (301b) of the neutral 

cam profile (301).  

[0043] Referring to figure 5A, which illustrates actuation zone, free-play rotation 20 

zone and switching zone of the gearshift lever, according to an embodiment of the 

present invention, respectively.  

[0044] Figure 5A illustrates geometrical details of the neutral cam profile, 

according to an embodiment of the present invention. The integrated neutral cam 

profile (301) comprises a C-type structure with the flat base (301a) and the two of 25 

a curved wall (301b). The curved wall (301b) makes an interior angle ‘α’ with the 

flat base (301a). The interior angle ‘α’ is an obtuse angle. In an exemplary 

embodiment of present invention, the interior angle ‘α’ may remain in the range of 

110º-160º. The shift tower (201) is detected to be engaged with the gear shifting 
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rod, till the ball of the neutral switch (202) lies on a curved wall (301b) of the 

integrated neutral cam profile (301). The shift tower (201) is detected to be not 

engaged with the shifting rod till the ball of the neutral switch (202) lies on the flat 

base (301a) of the neutral cam profile (301) [shown in figure-3]. 

[0045] Referring to figure-5B, which illustrates graph of cam rotation angle (on 5 

X-axis) vs. switch stroke (on Y-axis) for the neutral cam profile (301), according to

the embodiment of the present invention. ‘No actuation zone’ for switch stroke lies

in a flat zone. Clearly, the neutral switch, according to present invention is less

sensitive to free play rotation of the shift tower. There is a flat surface (301a) for

‘No actuation zone’ of switch stroke, i.e.- at which the neutral switch (202) detects 10 

transmission is not in gear. Rest of the curvature define by the curved walls (301b) 

of the neutral cam profile (301), at both side of the flat base (301a) is switching 

zone, i.e.- at which the neutral switch (202) detects transmission is in gear. During 

free play, the ball of the neutral switch (202) maintains a gap with the curved walls 

(301b). Therefore, allowing a free play rotation of the shift tower within 15 

predetermined range of ‘No actuation zone’ will not result in false signal to control 

unit. Therefore, including expensive mechanism of detent pin in the system to curb 

free play rotation of the shift tower is not required.  

[0046] With the present invention, a requirement for detent pin mechanism in the 

manual transmission system can be avoided and actuation of the neutral switch can 20 

be optimized by changing the profile of the neutral cam profile. With the present 

neutral cam profile, the neutral switch will not actuate during free-play rotation of 

the shift tower as the ball of the neutral switch remains in flat portion to avoid 

actuation.  

[0047] In another aspect, the present neutral cam profile is integrated with LGSS, 25 

therefore, there is no need to mount the neutral cam profile separately on the shift 

tower that reduces cost and number of parts on the shift tower.  

[0048] The present integrated neutral cam profile eliminates requirement of neutral 

cam pin in the system by shifting neutral cam to LGSS. Further, it eliminates detent 



11 

pin and detent cam from the existing systems. Thereby, the hole drill on case guide 

for detent pin as well as the hole drill on shaft for neutral cam pin are also 

eliminated. Thus, elimination of detent pin assembly and neutral cam assembly 

from the system results in compact and less expensive manual transmission system 

for a vehicle. 5 

[0049] Each of the appended claims defines a separate invention, which for 

infringement purposes are recognized as including equivalents to the various 

elements or limitations specified in the claims. Depending on the context, all 

references below to the "invention" may in some cases refer to certain specific 

embodiments only. In other cases, it will be recognized that references to the 10 

"invention" will refer to subject matter recited in one or more, but not necessarily 

all, of the claims 

[0050] With respect to the use of substantially any plural and/or singular terms 

herein, those having skill in the art can translate from the plural to the singular 

and/or from the singular to the plural as is appropriate to the context and/or 15 

application. The various singular/plural permutations may be expressly set forth 

herein for sake of clarity. 

[0051] It will be understood by those within the art that, in general, terms used 

herein, and especially in the appended claims (e.g., bodies of the appended claims) 

are generally intended as "open" terms (e.g., the term "including" should be 20 

interpreted as "including but not limited to," the term "having" should be interpreted 

as "having at least," the term "includes" should be interpreted as "includes but is 

not limited to," etc.). It will be further understood by those within the art that if a 

specific number of an introduced claim recitation is intended, such an intent will be 

explicitly recited in the claim, and in the absence of such recitation no such intent 25 

is present. For example, as an aid to understanding, the following appended claims 

may contain usage of the introductory phrases "at least one" and "one or more" to 

introduce claim recitations. However, the use of such phrases should not be 

construed to imply that the introduction of a claim recitation by the indefinite 
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articles, ‘a', or "an" limits any particular claim containing such introduced claim 

recitation to inventions containing only one such recitation, even when the same 

claim includes the introductory phrases "one or more" or "at least one" and 

indefinite articles such as "a" or "an" (e.g., "a" and/or "an" should typically be 

interpreted to mean "at least one" or "one or more"); the same holds true for the use 5 

of definite articles used to introduce claim recitations. In addition, even if a specific 

number of an introduced claim recitation is explicitly recited, those skilled in the 

art will recognize that such recitation should typically be interpreted to mean at 

least the recited number (e.g., the bare recitation of "two recitations," without other 

modifiers, typically means at least two recitations, or two or more recitations).  10 

[0052] The above description does not provide specific details of manufacture or 

design of the various components. Those of skill in the art are familiar with such 

details, and unless departures from those techniques are set out, techniques, known, 

related art or later developed designs and materials should be employed. Those in 

the art are capable of choosing suitable manufacturing and design details. 15 

[0053] The terminology used herein is for the purpose of describing particular 

embodiments only and is not intended to be limiting of the present disclosure. It 

will be appreciated that several of the above-disclosed and other features and 

functions, or alternatives thereof, may be combined into other systems or 

applications. Various presently unforeseen or unanticipated alternatives, 20 

modifications, variations, or improvements therein may subsequently be made by 

those skilled in the art without departing from the scope of the present disclosure 

as encompassed by the following claims. 

[0054] The claims, as originally presented and as they may be amended, encompass 

variations, alternatives, modifications, improvements, equivalents, and substantial 25 

equivalents of the embodiments and teachings disclosed herein, including those that 

are presently unforeseen or unappreciated, and that, for example, may arise from 

applicants/patentees and others. 
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[0055] While various aspects and embodiments have been disclosed herein, other 

aspects and embodiments will be apparent to those skilled in the art. The various 

aspects and embodiments disclosed herein are for purposes of illustration and are 

not intended to be limiting, with the true scope being indicated by the following 

claims. 5 
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We claim: 

1. A manual transmission system with an idle start stop functionality for a

vehicle, the manual transmission system comprising:

- a shift tower (201);

- a lever gear shift and select (LGSS) (302) mounted on the shift tower (201)5 

for selecting and shifting of gears provided on a plurality of shifting rods;

and

characterized in that

a neutral cam profile (301) is integrated with the LGSS (302). 

2. The manual transmission system as claimed in claim 1, wherein the 10 

integrated neutral cam profile (301) comprises a flat base (301a) and two of a 

curved wall (301b).  

3. The manual transmission system as claimed in claim 2, wherein the

transmission system comprising:

a neutral switch (202) comprising an assembly of a spring and a ball to 15 

detect the shift tower (201) is engaged or not engaged with a plurality of shifting 

rods,  

wherein the ball of the neutral switch (202) moves on the integrated 

neutral cam profile (301) to detect the shift tower (201) is engaged or 

not engaged. 20 

4. The manual transmission system as claimed in claim 3, wherein, during free

play slide, the ball of the neutral switch (202) maintains a gap with the curved walls

(301b) of the integrated neutral cam profile (301).

5. The manual transmission system as claimed in claim 2, wherein the shift

tower (201) is detected to be engaged with the plurality of shifting rods (201) when 25 

the ball of the neutral switch (202) lies on the curved wall (301b) of the neutral cam 

profile (301). 
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6. The manual transmission system as claimed in claim 2, wherein the shift

tower (201) is detected to be not engaged with the plurality of shifting rods when

the ball of the neutral switch (202) lies on the flat base (301a) of the neutral cam

profile (301).

7. The manual transmission system as claimed in claim 1, wherein a spring-5 

ball arrangement is provided on the plurality of shifting rods to provide gearshift

feel.

Dated this 30th day of November 2019 

10 
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ABSTRACT 

MANUAL TRANSMISSION SYSTEM WITH INTEGRATED NEUTRAL 

CAM PROFILE ON LEVER GEAR SHIFT AND SELECT (LGSS) 

The present subject matter relates to a manual transmission system with idle start-

stop functionality in a vehicle. The manual transmission system comprising a shift 

tower (201) having an LGSS (302) (lever gear shift and select) to shift gears 

provided on shifting rods. The LGSS has an integrated neutral cam profile (301) 

over which ball of a neutral switch moves. The neutral cam profile (301) comprises 

a C-type structure with a flat base (301a) and two of a curved wall (301b) to engage 

with the neutral switch (202).  
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