
International Journal of Psychosocial Rehabilitation, Vol. 22, Issue 04, 2018 
ISSN: 1475-7192 

Abstract--- In this work the mechanism has been developed to stop the vehicle from rolling backwards when the 

vehicle is moving in the hill roads. Ratchet and Pawl mechanism has been identified to arrest the motion to the front 

axle. Anti-Roll Back mechanism has been fabricated and tested on the front axle assembly. The mechanism works 

well.  

Index Terms--- Ratchet, Pawl, Drive shaft, Hill Road. 

I. INTRODUCTION 
Ratchet and pawl mechanism is used in many applications effectively where the one side power transmission is 

required for example in (i) Giant wheel- It is the large wheel used in the amusement parks to rotate along the 

horizontal axis to rotate in one direction while carrying the number of passengers. (ii)Clocks- where the hands rotate 

in clockwise directions only.(iii) Baffle gates- in the entrances of many buildings which rotates about vertical axis in 

one direction.(iv) Shaping Machines –in the crank and slotted arm.  

In the hill station, the most common problem to the driversisto park their cars in the slope and to start up the car. 

While waiting in the traffic, the cars have to move on step by step very slowly, this situation is a difficult one for the 

drivers to make their car not to roll back in the slope. So the mechanism has to be developed to stop the vehicle from 

rolling back and it should not stop the vehicle in accelerating forwards. This function can be achieved by using the 

ratchet and pawl mechanism.  

The ratchet and pawl has to be designed and has to be fit in the front drive shaft in case of the front drive 

vehicles. The Maruti Swift Dzire car is considered and the ratchet and pawl has to be designed for it. In order to 

design for the worst case the road maximum slope is considered- Zoji pass Road Kashmir which has 21.80 o with 

gradient 2/5. 

II. LITERATURE SURVEY  

A. Anti-creep and hill holder brake system  
Cook George suggested a hill holder mechanism holds the vehicle in slope for 2 seconds by using the brake 

pressure. A gadget operable in a transmission of a vehicle for generously averting vehicular rollback on a grade., 

comprising: a shaft rotatable which is supported in a transmission housing; a gear selectively connected for common 

rotation with the shaft, wherein the gear is rotatable in a first rotary direction and a second rotary direction.  
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B. Improved release mechanism for a hill holder device  
William kent utilized a load sensor connected with a wheel brake to sense a change in wheel braking torque and 

communicate responsively with a mechanical brake control device. In the event that an auto is ceased on a slope 

while the engine is as yet running, there's a decent possibility that some sort of slope begin control will be required. 

A sensor that identifies a slope of more than a specific sum, three degrees or more, can send a flag to the slope begin 

control showing that the vehicle can possibly begin rolling. The impediment of grade discovery is that occasionally 

an auto perhaps on a slope without requiring the slope begin control - for example, when a tire slips into a pothole.  

C. Improved release mechanism for a hill holder device  
GrzegorzJaniszewski stated that the use of piston cylinder device, controlled by an electronic unit which is 

coupled to a hydraulic pressure system and acts on the brake pedal for two seconds. 

D. Release mechanism for a hill holder device  
William K. Messersmith used the load cell with electrical control for braking system. Be that as it may, it 

requires nonstop electric vitality for the generation and show of signs. It likewise requires an intensification circuit 

for the era of yield show in light of the fact that the signs created by the gage itself are of especially low voltage 

practically in milli-volts. In a vehicle having a clutch pedal and a brake pedal, a hill holder device is utilized to 

maintain the brake pedal in the applied position so that the vehicle operator's foot is free to operate the accelerator 

pedal. A mechanical brake control device may be disposed between the clutch and brake pedals, with the clutch 

pedal connected by a linkage to the brake control device so that release of the clutch pedal will cause deactivation of 

the brake control device and result in release of the brake pedal from the applied position. The release mechanism 

should be usable with either a mechanical brake control device or a braking assistance servo-motor system. 

E. Vehicle transmission hill holder  
Alvin H. Berger used a one-way clutch when engaged it prevents rolling of the vehicle. A device operable in a 

transmission for substantially preventing vehicular rollback on an incline includes a shaft, a gear, a one-way clutch, 

and a pawl member. The gear is selectively connected for common rotation with the shaft. The gear is rotatable in a 

first rotary direction and a second rotary direction. The one-way clutch has an inner race and an outer race, where 

the inner race is connected to the gear and the outer race has an outer surface having a plurality of engaging teeth. 

The pawl member has a first end and a second end, where the first end is pivotal mounted to a transmission housing. 

The second end of the pawl has a first angled portion configured to release and engage at least one of the plurality of 

engaging teeth of the outer race as the outer race rotates in the second rotary direction.  

III. RESEARCH GAP  
The greatest disadvantage of hill holder mechanism is that it can hold the vehicle in the slope for just two to 

three seconds. Though it avoids rolling back, the driver has to be alert. Besides this, the system is expensive. These 

shortcomings are identified in hill holder mechanism and the following problems are faced by the driver while the 

vehicle is driven in hill roads  

 
(i) Most of the drivers face difficulties while operating the brake, clutch and accelerator simultaneously while 

driving the car in hill roads. 
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Figure 1: Schematic representation of operating the brake, clutch and accelerator simultaneously 

(ii) It is not advisable to use the hand brakes while the car is moving in forward movement.  

IV. WORKING  
In this work, Ratchet and Pawl mechanism is identified to arrest the backward motion to the car. The ratchet is 

placed in the front drive shaft and the Pawl is fitted with the frame. When the vehicle is moved in the hill road, the 

lever has to make the pawl to touch the ratchet. If the vehicle tends to move backward direction, the pawl would stop 

the ratchet to move Counter Clock-wise direction with respect to front wheel.  

As the vehicle is in neutral position, the pawl engaged the ratchet and the vehicle did not move in backward 

direction. So the hand brakes need not to be applied. When the vehicle is in moving condition, the engagement 

between the ratchet and pawl is detached. V. DESIGN OF RATCHET AND PAWL The mechanism is designed for 

the loading conditions of MARUTI Swift DZIRE. The circumference of the front drive shaft of this car is measured 

and the diameter is determined as 23.89mm. The weight and Torque of the MARUTI SWIFT DZIRE car are 1060 

Kg and 190N-m, respectively. SLOPE OF THE ROAD: The steepest road in India is ZOJI PASS in KASHMIR and 

the angle of inclination of the road is found to be 21.80 degrees. The percentage slope there is about 40 %. The 

material considered for ratchet and pawl are 

 

Figure 2. Three dimensional model of Ratchet & Pawl Mechanism. 

Grey cast iron and C45 respectively. Both surfaced are considered to be hardened. The number of teeth on 

ratchet wheel is assumed as 12. The following parameters are considered for the design of the mechanism. The three 

dimensional model of the mechanism is shown in Figure 2.  
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Module (m) = 5mm Width of ratchet (b) = 12.5 mm Diameter of pawl (Dp) = 14.47mm Length of pawl (L) = 

31.4mm 

The fabricated Ratchet and Pawl mechanism is shown in Figure3.  

 
Figure 3: Fabricated Ratchet and Pawl Mechanism 

VI.ANTI ROLL BACK MECHANISM  

 

Figure 4: Anti Roll Back Mechanism 

The fabricated mechanism is fitted in drive shaft for testing experimentally to check whether the functionality 

has been achieved (Figure 5). The hand driven lever is turned in forward direction, similar to forward motion of the 

car, the pawl does not stop the ratchet to rotate. The hand lever is turned in opposite direction similar to the reverse 

motion of the car in the hill road, and the pawl stops the rotation of the ratchet. So, the drive shaft and the wheels did 

not rotate. Therefore the reverse motion of the wheels is arrested. The same can be achieved if this model is fitted in 

the car. This will be the case while fitting this mechanism in the drive shaft of the car. When it has been done the car 

cannot move in reverse direction in the slope as the pawl locks the ratchet.  
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V. CONCLUSION 
Thus the mechanism can stop the vehicle from rolling back in hill roads. This would be more helpful for the 

drivers to drive their cars comfortably in hilly roads and he can take off the car in the uphill without rolling back the 

car. 

REFERNCES 
[1] Das, J., Das, M.P., & Velusamy, P. (2013). Sesbania grandiflora leaf extract mediated green synthesis of 

antibacterial silver nanoparticles against selected human pathogens. Spectrochimica Acta Part A: 
Molecular and Biomolecular Spectroscopy, 104, 265-270. 

[2] Umanath, K.P.S.S.K., Palanikumar, K., & Selvamani, S.T. (2013). Analysis of dry sliding wear behaviour 
of Al6061/SiC/Al2O3 hybrid metal matrix composites. Composites Part B: Engineering, 53, 159-168. 

[3] Udayakumar, R., Khanaa, V., Saravanan, T., & Saritha, G. (1786). Cross layer optimization for wireless 
network (WIMAX). Middle-East Journal of Scientific Research, 16(12), 1786-1789. 

[4] Kumaravel, A., & Rangarajan, K. (2013). Algorithm for automaton specification for exploring dynamic 
labyrinths. Indian Journal of Science and Technology, 6(5S), 4554-4559. 

[5] Pieger, S., Salman, A., & Bidra, A.S. (2014). Clinical outcomes of lithium disilicate single crowns and 
partial fixed dental prostheses: a systematic review. The Journal of prosthetic dentistry, 112(1), 22-30. 

[6] Vijayaraghavan, K., Nalini, S.K., Prakash, N.U., & Madhankumar, D. (2012). One step green synthesis of 
silver nano/microparticles using extracts of Trachyspermum ammi and Papaver somniferum. Colloids and 
Surfaces B: Biointerfaces, 94, 114-117. 

[7] Khanaa, V., Mohanta, K., & Satheesh, B. (2013). Comparative study of uwb communications over fiber 
using direct and external modulations. Indian Journal of Science and Technology, 6(6),    4845-4847. 

[8] Khanaa, V., Thooyamani, K.P., & Udayakumar, R. (1798). Cognitive radio based network for ISM band 
real time embedded system. Middle-East Journal of Scientific Research, 16(12), 1798-1800. 

[9] Vijayaraghavan, K., Nalini, S.K., Prakash, N.U., & Madhankumar, D. (2012). Biomimetic synthesis of 
silver nanoparticles by aqueous extract of Syzygium aromaticum. Materials Letters, 75, 33-35 

[10] Caroline, M.L., Sankar, R., Indirani, R.M., & Vasudevan, S. (2009). Growth, optical, thermal and dielectric 
studies of an amino acid organic nonlinear optical material: l-Alanine. Materials Chemistry and 
Physics, 114(1), 490-494. 

[11] Kumaravel, A., & Pradeepa, R. (2013). Efficient molecule reduction for drug design by intelligent search 
methods. International Journal of Pharma and Bio Sciences, 4(2), B1023-B1029. 

[12] Kaviyarasu, K., Manikandan, E., Kennedy, J., Jayachandran, M., Ladchumananandasiivam, R., De Gomes, 
U.U., & Maaza, M. (2016). Synthesis and characterization studies of NiO nanorods for enhancing solar cell 
efficiency using photon upconversion materials. Ceramics International, 42(7), 8385-8394. 

[13] Sengottuvel, P., Satishkumar, S., & Dinakaran, D. (2013). Optimization of multiple characteristics of EDM 
parameters based on desirability approach and fuzzy modeling. Procedia Engineering, 64, 1069-1078. 

[14] Anbuselvi S., Chellaram, С., Jonesh S., Jayanthi L., & Edward J.K.P. (2009). Bioactive potential of coral 
associated gastropod, Trochus tentorium of Gulf of Mannar, Southeastern India. J. Med. Sci, 9(5), 240-244. 

[15] Kaviyarasu, K., Ayeshamariam, A., Manikandan, E., Kennedy, J., Ladchumananandasivam, R., Gomes, 
U.U., & Maaza, M. (2016). Solution processing of CuSe quantum dots: Photocatalytic activity under RhB 
for UV and visible-light solar irradiation. Materials Science and Engineering: B, 210, 1-9. 

[16] Kumaravel, A., & Udayakumar, R. (2013). Web portal visits patterns predicted by intuitionistic fuzzy 
approach. Indian Journal of Science and Technology, 6(5S), 4549-4553. 

[17] Srinivasan, V., & Saravanan, T. (2013). Reformation and market design of power sector. Middle-East 
Journal of Scientific Research, 16(12), 1763-1767. 

[18] Kaviyarasu, K., Manikandan, E., Kennedy, J., & Maaza, M. (2015). A comparative study on the 
morphological features of highly ordered MgO: AgO nanocube arrays prepared via a hydrothermal 
method. RSC Advances, 5(100), 82421-82428. 

[19] Kumaravel, A., & Udhayakumarapandian, D. (2013). Consruction of meta classifiers for apple scab 
infections. International Journal of Pharma and Bio Sciences, 4(4), B1207-B1213. 

[20] Sankari, S.L., Masthan, K.M.K., Babu, N.A., Bhattacharjee, T., & Elumalai, M. (2012). Apoptosis in 
cancer-an update. Asian Pacific journal of cancer prevention, 13(10), 4873-4878 

[21] Harish, B.N., & Menezes, G.A. (2011). Antimicrobial resistance in typhoidal salmonellae. Indian journal 
of medical microbiology, 29(3), 223-229. 

 Received: 04 Apr 2018 | Revised: 03 May 2018 | Accepted: 04 June 2018                     5 



International Journal of Psychosocial Rehabilitation, Vol. 22, Issue 04, 2018 
ISSN: 1475-7192 

[22] Manikandan, A., Manikandan, E., Meenatchi, B., Vadivel, S., Jaganathan, S.K., Ladchumananandasivam, 
R., & Aanand, J.S. (2017). Rare earth element (REE) lanthanum doped zinc oxide (La: ZnO) 
nanomaterials: synthesis structural optical and antibacterial studies. Journal of Alloys and Compounds, 723, 
1155-1161. 

[23] Caroline, M.L., & Vasudevan, S. (2008). Growth and characterization of an organic nonlinear optical 
material: L-alanine alaninium nitrate. Materials Letters, 62(15), 2245-2248. 

[24] Saravanan T., Srinivasan V., Udayakumar R. (2013). A approach for visualization of atherosclerosis in 
coronary artery. Middle - East Journal of Scientific Research, 18(12), 1713-1717. 

[25] Poongothai, S., Ilavarasan, R., & Karrunakaran, C.M. (2010). Simultaneous and accurate determination of 
vitamins B1, B6, B12 and alpha-lipoic acid in multivitamin capsule by reverse-phase high performance 
liquid chromatographic method. International Journal of Pharmacy and Pharmaceutical Sciences, 2(4), 
133-139. 

[26] Udayakumar, R., Khanaa, V., & Saravanan, T. (2013). Synthesis and structural characterization of thin 
films of SnO 2 prepared by spray pyrolysis technique. Indian Journal of Science and Technology, 6(6), 
4754-4757 

[27] Anbazhagan, R., Satheesh, B., & Gopalakrishnan, K. (2013). Mathematical modeling and simulation of 
modern cars in the role of stability analysis. Indian Journal of Science and Technology, 6(5S), 4633-4641. 

[28] Caroline, M.L., & Vasudevan, S. (2009). Growth and characterization of bis thiourea cadmium iodide: A 
semiorganic single crystal. Materials Chemistry and Physics, 113(2-3), 670-674. 

[29] Sharmila, S., Jeyanthi Rebecca, L., & Das, M.P. (2012). Production of Biodiesel from Chaetomorpha 
antennina and Gracilaria corticata. Journal of Chemical and Pharmaceutical Research, 4(11), 4870-4874. 

[30] Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2013). An integrated agent system for e-mail 
coordination using jade. Indian Journal of Science and Technology, 6(6), 4758-4761. 

[31] Caroline, M.L., Kandasamy, A., Mohan, R., & Vasudevan, S. (2009). Growth and characterization of 
dichlorobis l-proline Zn (II): A semiorganic nonlinear optical single crystal. Journal of Crystal 
Growth, 311(4), 1161-1165. 

[32] Caroline, M.L., & Vasudevan, S. (2009). Growth and characterization of L-phenylalanine nitric acid, a new 
organic nonlinear optical material. Materials Letters, 63(1), 41-44. 

[33] Kaviyarasu, K., Xolile Fuku, Genene T. Mola, E. Manikandan, J. Kennedy, and M. Maaza. 
Photoluminescence of well-aligned ZnO doped CeO2 nanoplatelets by a solvothermal route. Materials 
Letters, 183(2016), 351-354. 

[34] Saravanan, T., & Saritha, G. (2013). Buck converter with a variable number of predictive current 
distributing method. Indian Journal of Science and Technology, 6(5S), 4583-4588. 

[35] Parthasarathy, R., Ilavarasan, R., & Karrunakaran, C. M. (2009). Antidiabetic activity of Thespesia 
Populnea bark and leaf extract against streptozotocin induced diabetic rats. International Journal of 
PharmTech Research, 1(4), 1069-1072. 

[36] Hanirex, D.K., & Kaliyamurthie, K. P. (2013). Multi-classification approach for detecting thyroid attacks. 
International Journal of Pharma and Bio Sciences, 4(3), B1246-B1251 

[37] Kandasamy, A., Mohan, R., Lydia Caroline, M., & Vasudevan, S. (2008). Nucleation kinetics, growth, 
solubility and dielectric studies of L‐proline cadmium chloride monohydrate semi organic nonlinear optical 
single crystal. Crystal Research and Technology: Journal of Experimental and Industrial 
Crystallography, 43(2), 186-192. 

[38] Srinivasan, V., Saravanan, T., Udayakumar, R., & Saritha, G. (2013). Specific absorption rate in the cell 
phone user’s head. Middle-East Journal of Scientific Research, 16(12), 1748-50. 

[39] Udayakumar R., Khanaa V., & Saravanan T. (2013). Chromatic dispersion compensation in optical fiber 
communication system and its simulation. Indian Journal of Science and Technology, 6(6), 4762-4766. 

[40] Vijayaragavan, S.P., Karthik, B., Kiran, T.V.U., & Sundar Raj, M. (1990). Robotic surveillance for patient 
care in hospitals. Middle-East Journal of Scientific Research, 16(12), 1820-1824. 

[41] Aravind, D., & Deepa, K. (2015). Power Improvement of Photovoltaic System Using IEDM in Smart Grid 
Application. Excel International Journal of Technology, Engineering and Management, 2(2), 22-26. 

[42] Naveen, N., & Rajesh Kumar, B. (2015). Automatic LPG Drum Level Pointer and SMS Booking System 
with Refuge. Excel International Journal of Technology, Engineering and Management, 2(2), 27-29. 

[43] Dr.Veenadhari, S. (2016). Crop Advisor: A Software Tool for Forecasting Paddy Yield. Bonfring 
International Journal of Data Mining, 6(3), 34-38.  

[44] Kondori, M.A.P., & Peashdad, M.H. (2015). Analysis of challenges and solutions in cloud computing 
security. International Academic Journal of Innovative Research, 2(8), 1-11. 

 Received: 04 Apr 2018 | Revised: 03 May 2018 | Accepted: 04 June 2018                     6 



International Journal of Psychosocial Rehabilitation, Vol. 22, Issue 04, 2018 
ISSN: 1475-7192 

[45] Kargar, M.J., & Motaghian, S. (2015). Creating Semi – Automatic Ontology on Persian Wikipedia Texts. 
International Academic Journal of Innovative Research, 2(8), 38-44. 

[46] Sandhiya, K., & Yamuna, L. (2014). High Performance Dual-Band Printed Doublet Design Loaded with 
Split Resonator Structures. International Journal of Communication and Computer Technologies, 2(1), 64-
67. 

[47] Lenin, G.J.N., Noora, J.A., Packiyalakshmi, D., Priyatharshini, S., & Thanapriya, T. (2014). Highly 
Directive Rectangular Patch Antenna Arrays. International Journal of Communication and Computer 
Technologies, 2(1), 68-73. 

[48] Oh, T.J., & Anthony, (2017). New and Fast Emerging Advance Structure of Text Mining from 
Unstructured Data. Bonfring International Journal of Industrial Engineering and Management Science, 
7(2), 13-16.  

[49] Janmohammadi, P., & Babazade, M. (2015). Resource Management in the Cloud Computing Using a 
Method Based on Ant Colony Optimization. International Academic Journal of Science and Engineering, 
2(6), 40-54. 

[50] Farajizadeh, M., & Bakhsh, N.N. (2015). A mechanism to improve the throughput of cloud computing 
environments using congestion control. International Academic Journal of Science and Engineering, 2(7), 
10-24. 

 

 Received: 04 Apr 2018 | Revised: 03 May 2018 | Accepted: 04 June 2018                     7 


	Introduction
	Literature Survey
	Research Gap
	WORKING
	Conclusion

