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Abstract 

 At the point when a typical vehicle is proceeding onward a slanted way in a substantial rush hour 

gridlock or in the event that it is halted on the slant and then suddenly started,  it tends to move in 

reverse.This can cause an accident with the vehicle just behind. In the normal running of a vehicle we 

have to perform three tasks at the same time i.e. disengaging the hand brake, releasing the clutch and 

at the same time accelerating the car. It can prove to be difficult for a novice driver. To solve this 

problem, we make use of the free-wheel, which is attached to the differential. The motion of the 

freewheel is controlled by the solenoid operated valve and the free-wheel is restricted in reverse 

direction.  
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I. INTRODUCTION 

A differential is a device, usually, employing gears, capable of transmitting torque and rotation  

 

through three shafts.A vehicle's wheels rotate at different speeds, mainly when turning corners. The 

differential is designed to drive a pair of wheels while allowing them to rotate at different 

speeds.When cornering, the inner wheel needs to travel a shorter distance than the outer wheel, so 

with no differential, the result is the inner wheel spinning and/or the outer wheel dragging, and this 

results in difficult and unpredictable handling, damage to tires and roads, and strain on the entire drive 

train. 

A. Objectives 

 The major objective of our project is to prevent these types of accidents with some simple and 

economical means. 

 To prevent the unexpected reverse motion of an Automobile under gradients and mountain roads. 

 To protect the heavy load vehicle drivers and fellow Pedestrians from disastrous accidents 

occurring due to Loss of control and improper handling of equipment. 

 To ensure the safety of the driver and vehicle on inclined grounds. 

 To increase the life of brake shoe and to reduce the fuel consumption. 

 

II. METHODOLOGY 

To overcome the problem, a freewheel is used. This freewheel is engaged with the help of hand lever 

and is coupled with the bevel gear of the differential. The motion of the free-wheel is restricted in 

reverse direction. So, when the vehicle is moving in the forward direction the free-wheel also moves 

in the forward direction. But when the vehicle is moving in reverse direction the free-wheel restricts 

the reverse motion. Hence, the accidents can be avoided. Also, the free-wheel doesn’t have to be 

disengaged for the vehicle to move in the forward direction. It can move in forward direction without 
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any problem. To move in the reverse direction the free-wheel has to be disengaged. To ensure 

whether the free-wheel is engaged or disengaged a display mechanism can be used. 

 
Fig.1 Freewheel 

 
Fig.2 Design 

 

III. DESIGN CALCULATION 

 

A. DESIGN OF DC MOTOR 

Power of motor = 17 N- m /s 

Rpm of motor = 1800 rpm 

Output rpm = 24rpm 

Power of motor (P) = 17 watt 

Power transmitted by shaft 

P = 2πNT/60 

Where, N→ Rpm of motor shaft = 24 

T →Torque transmitted 

17 = 2*π*24*T/60 

T= 6.76 x 103 N-mm 

We know that, 

Dia of small pulley, D1 = 50 mm 

Dia of big pulley, D2 = 150 mm 

Ratio = R = 1 : 3 

Torque on pulley = 3 × T 

= 3 × 6.76 x 103 

= 20.280 x 103 N-mm 

T = Force × radius 
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20.280 x 103 =F× 75 

F = 270N 

 

B. DESIGN OF SPUR GEAR SHAFT. 

SAE 1040 SAE (SOCIETY OF AUTOMOBILE ENGENEERING) 

10=Plain carbon steel 

40 = 0.4 % of carbon 

Torque transmitted by shaft, 

T = π/16 x τ x d3 

Select permissible shear stress (τ) from design data book. 

Τ = 70 N/mm2 

Therefore, 20.28 x 103 = π /16 x d3 x 70 

D= 12 mm. 

We select dia. Of shaft = 12 mm. 

Taking factor of safety for shaft = 1.6 

D actual for shaft = 1 2 x 1.6 = 19.2 mm =20 mm. 

 

C. GEAR DESIGN. 

A pair of Spur gears mounted  consists of 20 teeth on both the pinion and 40 teeth on gears. 

Ft = (fo x Cv ) b x 3.14 x m x y  

(REFER MACHINE DESIGN BY R.S. KHURMI & J.K.GUPTA pg.no 880) 

fog = fop = Allowable static stress = 85 N /mm2 

v = Peripheral speed in m/sec. 

V=3.14*D*N/60 

v = 3.14 x m x T x N / 60 

v = 3.14 x m x 40 x 8/ 60 

v = 16.74 m (in mm/sec) 

v = 0.0167 m (in m/sec) 

Cv = velocity factor 

Cv = 6 / (6 + v) 

Cv = 6 / (6 + 0.0167 m) 

m = module 

y = tooth form factor 

Induced Tangential Force (Ft) 

Ft=1000PCs/v 

Ft=1000x17x1.25/4x16.74=317.35 N 

F actual = Ft x 1.2 = 317.35x 1.2 = 380.78 N 

The force applied by the motorise system on differential unit is 380.78 N 

5.2.3Tangential Force bearing capacity of bevel gear 

Wt = (fo x Cv) b x 3.14 x m x y 

Wt = (85 x 6/ (6+0.0167 x 4 ))10x4x3.14x4x(0.124-(0.684/20)) 

Wt = 3794.5 N=3795 N 

As Tangential Force bearing capacity of bevel gear is more than applied force thus design of spur gear 

is safe. 

 

IV. CONCLUSIONS 

Our project helps in avoiding the reverse motion of the vehicle on the inclined roads and Ghats. Since 

no complex structures are used in our design, it can be easily use by novice drivers. Thus the 

mechanism can stop the vehicle from rolling back in hill roads. This would be more helpful for the 
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drivers to drive their cars comfortably in hilly roads and he can take off the car in the uphill without 

rolling back the car. 
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