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EDITORS DESK 

 The Arabian word makhzan meant storehouse, a place where grain and other supplies 

were kept. In French the word magasin means a department store. Originally books were called 

magazines since they were “storehouses” of knowledge. But by the 19
th

 century the word is 

applied only to periodicals.  AUTOEM’21 would do justice to the original meaning by being a 

treasure trove of knowledge and at the same time preserving the contemporary meaning of a 

periodical, which is published as a collection of students’ technical papers. 

 

 Donning a professional look as usual AUTOEM’21 has concentrated on a varied 

spectrum of issues from the latest technology. When we started out, the magnitude of the task, 

could we say, didn’t completely sink in. We assumed it would be a mammoth of a task. But what 

we actually encountered was not one but a herd of them. Well that’s over now but we were really 

amazed at the participation put in by the students right through the freshers to the final year. 

Keep up the spirit guys! 

 We, the Autoiens have always been the movers and shakers when it comes to both on and 

off the college and there is no denying it. When we say that, I am sure that, we get the word of 

approval from our management, administrators and friends of other departments as well. And 

through this magazine we are just taking it into the papers. The magazine is just the incarnation 

of our thoughts which is, 

~ WE ARE THE TECHNOLOGY… …TECHNOLOGY IS OUR LEGACY ~ 

Dr. S. Karthikayan,  

Professor and Head, 

Department of Automobile Engineering, 

Karpaga Vinayaga College of Engineering and Technology 

& Editorial Team  

April 2021 
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Vision of the Institution:  

 Imparting  innovative higher education with greater accentuation on high value systems 

shaping personnel for nation-building. 

Mission of the Institution: 

 To impart quality technical education by providing state-of-the-art infrastructure with 

dedicated faculty. 

 To provide contemporary technical education for facing the needs and challenges of 

industries and research establishment at global level. 

 To effect socio-economic transformation of society by inculcating human values and 

social responsibilities. 

Vision of the Department 

 To become the preferred destination and Centre of Excellence in Automobile 

Engineering. 

 

Mission of the Department 

 To provide state-of-the-art infrastructure to impart quality education in Automobile 

Engineering. 

 To develop employable and industry ready engineers capable of solving real time 

problems in automobile industries. 

 To inculcate the social values, ethics, and leadership qualities among the students. 
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Program outcomes (POs) 

PO Description 

PO1 

Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

PO2 

Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences 

PO3 

Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

PO4 

Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 

PO5 

Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

PO6 

The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practice 

PO7 

Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development 

PO8 
Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 

PO9 
Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

PO10 

Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 
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write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions. 

PO11 

Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments. 

PO12 

Life-long learning: Recognize the need for and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 

 

Program Educational Objectives 

 

PEO 

No. 

Program Educational Objectives Statements 

PEO1 
Graduates of the program will have successful career in automobile or allied engineering 

industries or research organizations 

PEO2 
Graduates of the program will exhibit life long learning by engaging themselves in current 

technological advancement throughout their career. 

PEO3 
Graduates of the program will work effectively in teams by discharging professional 

responsibilities and following ethical practices 

 

Program Specific Outcomes: 

 

 

PSO1 

Our graduates will be able to Apply knowledge of automotive design, Automotive 

materials and Hybrid vehicle technology to solve complex problems in automobile 

engineering and its allied areas. 

PSO2 

Our graduates will be able to Analyze, design and evaluate Automobile components and 

systems with the help of modern CAD/CAM/CAE tools while ensuring best engineering 

practices.  
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2015 Porsche 918 Spyder Tested: 2.2 Seconds to 60!   

 Flush as we are with nutty performance cars at the moment, we should 

remember that automobiles as quick as the Porsche 918 don’t come along too often. 

In 2008, the quickest (and fastest) production car we had ever tested was the Bugatti 

Veyron 16.4. It could hit 60 mph in 2.5 seconds and burn the quarter-mile in 10.1 

ticks. The Porsche 918 crushes the original million-dollar car with a 2.2-second sprint 

to 60 mph and a 9.8-second quarter-mile time. To put that in perspective, 0.3 second 

is about how long it takes you to blink. As acceleration times shrink, their deltas 

become increasingly larger percentage gains, so the 918’s third-of-a-second edge 

over the Veyron represents an astounding achievement.  

Algebra problem of the day: Two 918s accelerate from rest in a one-mile-long tunnel 

from opposite ends. What is their closing speed at the center of the tunnel?  

Answer: Greater than 350 mph.  

 

http://www.caranddriver.com/porsche/918
http://www.caranddriver.com/reviews/bugatti-veyron-164-road-test
http://www.caranddriver.com/reviews/bugatti-veyron-164-road-test
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Launch control takes the guesswork out of testing the 918. Two electric motors with 

a combined 285 horsepower work in concert with the flat-crank, 608-hp 4.6-liter V-8. 

By routing torque—as much as 830 pound-feet—to all four wheels, the 918 

maximizes traction.  

 If we had a little more testing room, we might have been able to hit 200 mph 

and dethrone the Veyron’s 25.5-second zero-to-200-mph time. (It’s also the only car 

for which we have that stat.) But even Porsche admits that the Veyron accelerates 

harder at higher speed. 

 

 Glancing at the speed display for half a second while going 187 mph—the 

fastest speed we achieved—makes 137 feet of road disappear. That’s five feet less 

than it takes the 918 to stop from 70 mph in a full panic situation.  

There is very little wheelspin during the 918 launch. But assuming for a moment that 

there is no at-launch wheelspin whatsoever, the 918 jumps to 16 mph after just one 

wheel rotation, or in about seven feet. Its massive 325/30ZR-21 Michelin Pilot Sport 
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Cup 2 rear tires ($729 apiece) stand nearly 29 inches tall, almost two inches taller 

than a 911 Turbo S’s rear rubber. Increasing the overall diameter of a tire increases 

the area of the contact patch. That’s why Top Fuel dragsters’ tires are engineered to 

expand in response to inertial forces at launch. Widening the tires helps to increase 

the lateral limit.  

 

 

  For more—including detailed driving impressions—check out our 

previously published reviews of both a near-production 918 prototype and a final-

spec car.  

By 

                   GOKULNATH. G 

                  2nd year / Auto 

http://www.caranddriver.com/reviews/2015-porsche-918-spyder-prototype-drive-review
http://www.caranddriver.com/reviews/2014-porsche-918-spyder-first-drive-review
http://www.caranddriver.com/reviews/2014-porsche-918-spyder-first-drive-review
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2015 Ducati Superbike 1299 Panigale S 

 

 

2015 Ducati Superbike 1299 Panigale S 

2015 Ducati Superbike 1299 Panigale S Review 

2015 Ducati Superbike 1299 Panigale S   

Evolution of the species... 

 By adding a name to the number, 1199, the Panigale went against the 

tradition of Ducati Superbikes, which had previously always been known by just a 

number. The name refers to the district of Bologna where the company headquarters 

is, and has always been, and so strengthens the link with the Ducati home territory. 

Thanks to its technological features, the 1199 Panigale opened the way for a new 

frontier of supersports bikes, with its Superquadro engine and monocoque chassis. 

With the 1299, Ducati pushes the characterising features of the 1199 Panigale still 

http://www.totalmotorcycle.com/motorcycles/2015/2015-Ducati-Superbike-1299-Panigale-S6.jpg
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further forward. The 1299 is an object of desire that will fill the dreams of fans 

throughout the world. 

 The new 1285 cm3 twin-cylinder Superquadro provides 10% more torque 

compared to the power unit of the 1199 Panigale and makes for an even more 

responsive throttle. With the 10 hp of extra power, the 1299 Panigale exceeds a 

maximum power of 200 hp - an incredible level for a twin-cylinder road bike – while 

the updated chassis specifications make the bike more agile, at the same time 

providing better traction out of every corner, a condition that's necessary in order to 

make the most of the incredible maximum torque value of 144.6 Nm. 

 Each and every detail of the 1299 Panigale is a tribute to the legendary 

tradition of sports bikes that Ducati has personified since the beginning: the parts are 

not only efficient and practical, they're also minimalist and have an essential style, 

created with skill to become works of motorcycle art. 

 The horizontal twin headlamps are integrated as part of the front intake ports 

and give the front view of the 1299 a truly racing style. While the 1299 Panigale has 

LED side-lights and bulbs for the headlights, the 1299 Panigale S version has full 

LED lighting. 

  The 2015 Ducati Superbike family presents a new major player in the 

category: the 1299 Panigale. The latest arrival at the Bologna-based firm, with its 

1285 cm3 Superquadro engine, raises the standards once again in terms of 

performance for supersports bikes on the international market. Thanks to incredible 
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torque with a value of 144.6 Nm at 8,750 rpm, a dry weight of 166.5 kg (367 lb) and 

maximum power of 205 hp at 10,500 rpm. With an extremely high power to weight 

ratio, the 1299 Panigale has become a new benchmark standard for very high 

performance bikes. 

 The latest generation of Ducati Superbikes builds upon engineering and 

design solutions introduced on the 1199, rendering the concept of the Superbike for 

the road still more extreme. The new 1299 Panigale has more torque, it's more 

powerful and responsive than the 1199, the bike it replaces, while at the same time 

it's easier and safer to ride thanks to the use of innovative solutions devised by 

Ducati Corse, to allow everyday fans to experience the technology of world 

champions. 

 The 1299 Panigale has the Superquadro, the most advanced and powerful 

twin-cylinder engine produced on the planet, which is made even more extreme by 

pistons with a diameter of 116 mm, a value that's used for the very first time on a 

supersports road bike. The motorcycle has evolved in terms of chassis set-up too: 

the innovative monocoque chassis now has a steering head angle of 24° to 

guarantee increased agility when cornering, while the fork pivot is 4 mm lower 

allowing for increased rear traction in a variety of situations. 

 The new electronic kit, studied specifically for the 1299 Panigale and 

integrated in the three different Riding Modes, makes it even more high-

performance. Thanks in fact to the presence of the Inertial Measurement Unit (IMU), 

Cornering ABS is made available, along with Ducati Wheelie Control (DWC) and, on 
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the S version, the Öhlins Smart EC, an event-based control system for the 

suspension. 

 Moreover, the Ducati Quick Shift (DQS) now works also during down-

changing, to further improve track performance and to make the bike more easy to 

use on a daily basis. On the 1299 Panigale, the Ducati Traction Control (DTC), 

Ducati Wheelie Control (DWC) and the Engine Brake Control (EBC) have been 

optimised by an automatic calibration system which allows for easy changes in tyre 

size and final drive ratio. 

 Every single detail of the Panigale is a tribute to the legendary sports tradition 

where Ducati's roots lie. Just as the famous 916-996-998 series, which recently 

celebrated its twentieth anniversary and is still a unique and instantly recognisable 

example of Italian style, so too the 1299 Panigale with its incredibly contemporary 

and practical design follows in the footsteps of the 1199 Panigale which, thanks to its 

design, won the prestigious Compasso d'Oro award. As well as improving the 

aerodynamic penetration, the wider nose fairing and more protective windshield 

make the fairing of the new 1299 Panigale still more aggressive, thanks also to the 

wider front air intakes. The new tail fairing, divided into two sections, completes the 

form of the 1299 Panigale, which also has new lateral ducts and mirrors. 

Moreover, the 1299 Panigale is fitted out with a new and more comfortable saddle 

and with machined aluminium footrests, to provide maximum on-road grip. 
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 For 2015 Ducati also introduces the Panigale R, which is the homologated 

base for its World Superbike machines and is essentially a road-legal race bike with 

indicators and lights. Fitted with the 1198 cm3 Superquadro engine, thus falling within 

Superbike displacement limits, it boasts titanium intake and exhaust valves and rods, 

two-ring pistons and an extremely lightweight crankshaft which is balanced with 

tungsten inserts, to guarantee a maximum power of 205 hp@11,500 rpm and a 

torque of 136.2 Nm@10,250 rpm. The Panigale R is also fitted with Öhlins 

mechanical suspension, an adjustable swingarm pivot and the same electronic 

technology as the 1299 Panigale, as well as a lithium ion battery which means a 

reduction in weight of over 2kg, making it a total of 6kg lighter than the 1199 

Panigale R. 

 Alongside the new 1299 Panigale, 1299 Panigale S and Panigale R, the 

Ducati Superbike range is completed by the 899 Panigale, a Supermid version 

created and designed as an ideal product for those who want to be a stylish part of 

the exclusive world of the high performance Ducati Superbikes. The 899 Panigale is 

a product of the genius and technological innovation of the Bologna-based firm and 

it's not just a super sports bike that's completely at home on the race-track, it's also a 

sophisticated street bike for use on the road. 

By 

NAVEEN BRIGHTON. P 

2nd year / Auto  
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Shanghai Maglev, 431 kmph, China 

 

 Shanghai Maglev is the fastest train in the world with a maximum operating 

speed of 431 kmph. This service is operated by Shanghai Maglev Transportation 

Development Co. Shanghai Maglev runs at Shanghai’s high speed 

magnetic levitation line. Unlike regular train tracks Shanghai Maglev has no wheel 

and it float on magnetic field exist between the train and track. 

This electromagnetic pull offers by the strong magnates let the train to fly over the 

track as there is no contact between train and track.  

 Shanghai maglev will reach its top speed of 431 kmph from 0 kmph in just 4 

minutes. The Shanghai’s 30.5 km long maglev line is the only commercially operated 

maglev in the world. The Shanghai Maglev was built by Siemens and ThyssenKrupp 

companies. The public service of the Shanghai maglev started on 1st April 2004. 
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 It operates between Long Yang road and Pudong international airport.  The 

Shanghai maglev only takes 7 minutes and 20 seconds to complete the whole 

journey. The total passenger capacity of the Shanghai maglev train is 574. The train 

operates between every 15 minutes. It cost US$8 for one ticket and US$16 for VIP 

ticket to travel in Shanghai maglev. 

Machine Design -- Future Technology Trends 

 The evolution of global safety standards, the impact of ever-evolving new 

technologies, and the desire to improve workplace safety records are major forces 

that continually drive improvements in integrated machine safety design. What are 

some of the key future trends in machine safeguarding that significantly impact the 

machine and automation markets? What will be changing the shape and practices of 

the machine guarding industry? 

0-5 Year Timeframe 

More Sophisticated Safety Controllers 

 We will see the wider adoption and greater sophistication of safety controllers, 

which includes such devices as safety relay modules, relay-controller hybrids, safety 

PLCs, and specific function safety controllers, such as a muting controller. 

The next step up in the quest for more intelligent safety controls are the relay-

controller hybrids, often described as modular controllers. These are simple 

controllers with relay or electronic-based expansion modules. Programming can be 

as sophisticated as using PC-based software or as simple as using a screwdriver to 
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set selector switches, depending on the system approach. These hybrids fill the gap 

between the safety relay modules and the more complex safety PLCs. These 

products are typically used in mid-range applications, or as subsets in more complex 

installations. 

For installations requiring more demanding programming needs, such as 

complex machine controllers and configurations, the trend is to use safety-rated 

PLCs. These devices contain the fail-safe software required for critical safety 

functions and can take direct inputs from most safety products, such as light 

curtains, emergency stops, and mechanical interlocks. From STI''s perspective, our 

new safety light curtains and safety mat controllers are available with solid-state 

outputs. These outputs are very convenient and cost efficient, especially when the 

light curtain is connected directly to a safety-rated PLC, thus eliminating the need for 

intervening safety relay modules. (STI''s MegaSafe® MG4600 family of safety light 

curtains, shown here, offers an extremely wide range of detection capabilities, from 

14 mm finger detection to 50 mm arm detection.) 

 Care is needed to ensure that the safety PLC system programming has been 

thoroughly reviewed and tested so no loss of safety function can result. Users should 

not be able to alter this programming. The trend for safety PLCs systems use will be 

in the mid-range to complex applications. 

Safety-Rated Buses and More Intelligent Safety Devices 
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 Another trend will be the evolving use of safety-rated communication buses or 

networks. The emergence of these safety control networks will have a major impact 

in the further integration of safety and machine controls into one seamless 

system. 

 The beauty of the safety-rated control network is that with less wiring, and 

hence much reduced installation costs, a specific device can be identified and the 

problem diagnosed. With the use of a network cable, usually wired in series with the 

devices, the bus communications allow for the transfer of status and diagnostic 

information, as well as safety-critical control data. This saves costs in design, 

materials, and installation. The increased intelligence and diagnostic capability 

translates into less machine downtime and, therefore, higher productivity. (STI''s IMS 

Safety Muting System, shown here, easily integrates into nearly any entrance and 

exit conveyor system application, and is engineered to distinguish between material 

and people entering a dangerous area. All necessary components come in a single 

package, wired and assembled on a robust platform for easy installation and use.) 

 Safety networks have integrated the safety and control system as one 

common unit -- there is no need for a separate safety bus, or a separate safety PLC. 

A specialized bus safety controller or a PLC outfitted with a safety control network 

module may be sufficient, depending on the complexity of the system and the 

number of devices. 

 The use of a safety bus requires more intelligent safety devices with 

capabilities beyond the simple on/off or open/close outputs. Machine designers 
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should expect the availability of these safety bus connection devices to grow. Safety 

devices such as interlock switches, emergency stop pushbuttons, and light curtains 

are available with the appropriate bus communications protocol and thereby provide 

improved diagnostics. 

Greater Use of Machine-Specific Safety Devices 

 A trend that is just emerging involves the design of a safety device for one 

specific type of machine. This is very different from a general-purpose safeguard, 

such as a light curtain, safety mat, or interlock. These products are readily used on 

many different types of machines, such as robots, mechanical power presses, 

lathes, mills, shears, etc. 

With this new trend, a device is machine specific, not machine independent. 

One such example are the new, moving ram type of optical safeguards specific to 

the hydraulic press brake, such as the LazerSafe from STI. Used for making precise 

bends in sheet metal, hydraulic press brakes are notoriously difficult to guard. By 

their very nature they are versatile machines, which may often require the operator 

to work close to the point of operation, depending on the size of the workpiece and 

the type of bend required. LazerSafe''s optical transmitter and receiver mounts on 

the moving ram of the press. A 40 mm wide, flat band of laser light is projected under 

the tool tip to provide protection to the operator. Ram speed and stopping distance 

are continuously monitored by the LazerSafe controller through transducer feedback, 

maximizing the safety and throughput of the press brake and facilitating increased 

use of the high-speed mode of the press. The results are significant increases in 
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productivity and enhanced safeguarding, clearly a win-win situation and not 

uncommon when safeguarding design can be optimized for a specific use. 

10-15 Year Timeframe 

 Intelligence: Devices will be able to act both on their own and in concert with one or 

more other controllers. We''ll have distributed "intelligence" -- a bit of processing 

power and memory here, some more there, perhaps a large central chunk, each 

responsible for managing a small part of a process, but also tied in and coordinating 

with other "chunks" of processing power, working together to optimize the whole 

process (rather than the individual pieces).  

 Networks: Networks will be critical to driving the "distribution" of processing power. 

We''ll evolve from wired to wireless networks, virtually eliminating the need for 

cabling (except for power).  

 Intelligence and Networking for Safety: From a safety perspective, light curtains 

might have a built-in controller and would be connected by wireless network directly 

to the motor, robot, gate, etc. affected by their activity.  

 Safety Devices: More application-specific products such as LazerSafe will be 

developed, addressing very specific niches and needs in the safety market. 

Traditional safety devices such as safety light curtains, mats, interlocks, and relays 

will continue to be used, supplemented and perhaps replaced in some applications, 

but not all. The devices will become smaller, less obtrusive, more easily designed, 

and more easily integrated into the machine -- it will be more and more the case that 
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the safety device will be adapted to the machine design, rather than the machine 

design being adapted to the safety device. Diagnostic functions and displays will 

evolve, and troubleshooting will be simpler and more sophisticated -- for example, a 

factory representative might remotely connect to and diagnose a device, and be able 

to tell the customer how to fix the specific problem. 

         By 

         Tamizhmani.T 

                 1st year / Auto 

 

NEW DEVELOPMENTS IN LED COOLING TECHNOLOGY 

 

Key points 

 As LEDs compete with ordinary light bulbs, LED cooling techniques are seeing cost 

pressures. 

 Active cooling will likely be applied in LED luminaires for some time to come, but 

manufacturers are trying to find ways of minimizing its use. 

 One parameter has stayed the same as light-emitting diodes have begun 

lighting up rooms and taking over other tasks once dominated by incandescent 

bulbs: Even the best LEDs still dissipate about 70% of the power they consume as 
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heat. That reality makes heat dissipation a top priority for designers of lighting based 

around illumination-grade LEDs. 

Long term, LED makers are working on innovative chip-packaging ideas that will 

help route heat away from the LED die. But for the next few years, cooling efficiency 

will largely depend on connecting LEDs to heat sinks through means that offer as 

little thermal resistance as possible. So makers of so-called thermal-interface 

materials are putting a lot of thought into optimizing thermal paths. In the case of 

LEDs, the usual task of the thermal interface is to provide a route for LED heat to a 

heat sink while also keeping energized surfaces electrically insulated. And 

increasingly, the cost of the thermal interface is an issue as manufacturers try to 

devise LED lighting at a price economical enough to compete with ordinary light 

bulbs.  

 Fan makers now produce products optimized for specific LED module form 

factors. One example comes from ebm-papst which makes a brushless-dc motor 

fan/heat sink designed to fit LED modules from Xicato, a maker of LED lighting for 

professional settings. 
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 One reason LED economics need improvement is that many parts of the 

assembly process are still manual. “In south China, you can still see people screen-

printing boards by hand,” says Geoff Gardner, Dow Corning Electronic Solutions 

Global Industry Director for Advanced LED Packaging, Midland, Mich. He says these 

simple assembly methods are giving way to automation, particularly when the 

thermal interface takes the form of a pad placed between the LED package and a 

circuit board. “The big limitation of a pad is its placement. Some pads are relatively 

elaborate. You need high-end robotic equipment to line up pads repeatedly because 

you get a lot of yield losses from hand placement.” 
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 The typical structure of a high-brightness LED as depicted by Dow Corning 

shows how silicones not only prevent heat buildup but also typically provide electrical 

and environmental protection. 

 “Originally, thermal interfaces often took the form of solid sheets, but the 

placement of a solid sheet is often a manual process which is not efficient when 

volumes are rising,” says Nico Bruijnis, business development manager at Bergquist 

Co., Chanhassen, Minn, a maker of heat-management materials for electronics. 

“Consequently, we see a very strong trend to liquid materials which can be either 

screen printed or dispensed, with the latter being the recommended approach for 

high-volume manufacturing.” 

 There are different problems when the thermal interface is a liquid. Some 

materials can outgas, and this gas may cause fogging on lenses or reflectors, 

explains Bruijnis. The most problematic situations are those where the design is 

sealed and the thermal-transfer material is a big, thick sheet. 



AUTOEM’21 – A Technical Magazine for Automobile Engineers April 2021 

- 19 - 
Department of Automobile Engineering  Karpaga Vinayaga College of Engineering & Technology    

 

 There are two basic approaches to getting heat out of high-performance LED-

chip packages today, as depicted by circuit-board materials supplier Heraeus 

Precious Metals North America Conshohocken LLC, W. Conshohocken, Pa. Metal-

core PCBs contain a central layer of aluminum or copper that serves as an 

intermediary heat spreading layer. An alternative approach uses additive-deposition 

techniques to selectively apply thick-film dielectric material and connections only 

where needed, potentially eliminating sources of thermal resistance between the 

LED and heat sink. Future generations of connection technology will likely eliminate 

the LED chip package to bond LED dies more directly to heat sinking material, 

further reducing thermal resistance. 
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 Another example of possible difficulties comes from Dow Corning’s Gardner. 

Dow markets a lot of liquid thermal-interface material based on various mixes of 

silicone. But the silicone used to heat sink LEDs isn’t like the stuff you might use to 

caulk your bathtub. Ordinary silicone doesn’t conduct heat well. In contrast, the 

silicones Dow makes for thermal interfacing are filled to a great degree with particles 

of conductive material such as aluminum and aluminum oxide, zinc oxide, or silver. 

The filler boosts their viscosity and, thus, makes them more difficult to dispense from 

nozzles. Needle tips can work for slower uses, says Gardner, but higher volumes 

may force the use of an assembly facility that has specialized dispense equipment. 

 Use of metallic filler isn’t the only difference between thermal-interface 

silicone and that used for weatherproofing. Gardner says silicone targeting 

electronics has higher quality requirements centered around consistency and 

thermal conductivity and different cure systems — the acetic acid smell associated 

with silicone caulk is absent from that used with semiconductor devices. 

 Another reason silicone makes a good thermal interface is a high degree of 

surface wetting so it maintains contact with circuit components and minimizes the 

impact of an intervening barrier. Silicone-wetting qualities are better than that of 

some competing liquids such as silver-filled epoxy or other polymeric compounds, 

Gardner says. 
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 LEDs frequently use thermal-clad substrates because they can greatly reduce 

board space while eliminating components such as heat sinks. The reason is that 

direct solder-mount to thermal clad layers can improve heat transfer sufficiently to 

make heat sinking unnecessary. As depicted here by The Bergquist Co., the circuit 

layer on such boards is typically a 1 to 10-oz (35 to 350-µm) foil. The dielectric layers 

bond the base metal and circuit metal together. 

 Designers working with dielectric materials make other trade-offs as well. 

Better thermal performance sometimes calls for reducing the thickness of the 

dielectric, but this strategy will also reduce the dielectric strength, points out 

Bergquist’s Bruijnis. In addition, any carrier like foil or fiberglass used in the structure 

of a dielectric will make it tougher for heat to pass through it. 

 Circuit boards and substrates for LED mounting get scrutiny for thermal 

properties as well. Bruijnis says its customers are using both thermal-clad boards 

such as metal-core PCBs (MCPCBs) and ordinary FR4 boards. “FR4 can still be 

used when the power densities aren’t quite as high, though the FR4 board will often 

incorporate thermal vias to reduce the board thermal impedance,” he says. 
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 MCPCBs used with higher-power LEDs incorporate a base metal, usually an 

aluminum or copper alloy, that acts as a heat spreader. Covering the metal is a 

dielectric polymer layer optimized to conduct heat. Another widely used substrate 

material consists of aluminum onto which a thick-film dielectric is deposited where 

needed. The resulting additive-deposition process is said to provide a more direct 

connection to the aluminum heat sink. One such system, called Heraeus Celcion, is 

said to reduce the junction temperature of the LED by up to 10°C below that seen on 

MCPCBs. 

Luminaire heat 

 The thermal interfaces used for connecting an LED module to a luminaire or a 

heat sink tend to be even-more cost sensitive than those at the chip level. “The 

thermal interface at this level must be amenable to low-cost processing techniques. 

The needs for thermal conductivity typically are not as important, but workability 

really matters,” says Dow Corning’s Gardner. “You are assembling an expensive 

part. If there is an error, you need to be able to take it apart and reuse it.” 

 “The main trend we’re seeing right now is a cost-reduction effort on the 

thermal design that often means taking out the active cooling where possible,” says 

Bergquist’s Bruijnis. Still, it’s likely that luminaires for high-brightness LEDs will 

continue to incorporate active cooling such as fans for some time to come. One 

approach fan makers now employ is to make fans in form factors specific to widely 

used LED module standards. An example comes from fan maker ebm-papst Inc., 

Farmington, Conn. It makes fans designed with integral heat sinks that fit directly 
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onto LED modules from light supplier Xicato, San Jose. These are axial fans that use 

brushless-dc motors that consume 180 mW at most. 

 One way to eliminate active cooling of LED modules is to employ more-clever 

heat sinking. Sometimes that task involves use of heat-sinking material that is on the 

exotic side. An example is heat-sink material based on graphite, developed by 

GrafTech International, Parma, Ohio. Called Spreadershield, it has a thermal 

conductivity that can be engineered to reach 1,500 W/m-K, a level better than that of 

copper and aluminum. It is also flexible enough to conform to package contours and 

can have a minimum thickness of 0.05 mm (0.002 in.). Moreover, it is 80% lighter 

than copper and 30% lighter than aluminum. 

    by 

RAMAJAYAM. P 

PURUSHOTHAMAN. M 

2nd year / Auto 
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Fatigue Detection Software 

 Fatigue detection software is a proposed solution to the fatalities and 

accidents related to fatigued workers and drivers. A number of companies are 

working to create a software solution to this avoidable danger, especially in 

industries where workers operate heavy machinery frequently such as mining. 

The problem 

 The National Transportation Safety Board (NTSB) in the United States has 

indicated the significant danger of fatigued drivers operating heavy vehicles. 52% of 

heavy truck single vehicle accidents were fatigue-related. Annually, it is estimated 

there are 40,000 injuries and 1,550 fatalities caused from fatigued persons at the 

wheel.  

In Australia, 60-65% of truck haulage accidents are directly related to operator 

fatigue,   and 30% of all crashes are related to fatigue. 

Mining and fatigue 

 Mining work conditions are conducive for fatigue; long work hours, night shifts, 

repetitious work, commuting as well as increased exposure to other hazards all 

contribute to the risky implications of a sleepy miner. In 2011 Australian Coroner 

Annette Hennessy compared fatigue to drunk driving. Workers are simply less alert 

and more likely to exercise poor judgement. 

 It’s especially risky because often the tired operator is the worst judge of how 

fatigued he or she may be.[3] David Edwards PhD, Global Mining Safety Solutions 

http://en.wikipedia.org/wiki/Death
http://en.wikipedia.org/wiki/Accidents
http://en.wikipedia.org/wiki/Fatigue_%28medical%29
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Manager at Caterpillar Inc. compares it to asking a drunk person if they believe they 

are too intoxicated to drive.[2] 

 Software solutions have been created specifically for the mining industry to 

help promote a safer environment for workers. 

Technology 

Technology has been developed to analyze behavior and warning signs to determine 

the onset of fatigue. Eyelid tracking technology focuses on eye movement changes 

in fatigued drivers or workers, other breaks in normal behavior serve as indicators of 

fatigue as well. Other systems take advantage of neurotechnology that utilizes 

brainwave activity to transmit thoughts to a computer and monitor emotions are the 

basis for the fatigue detection software. 

Driver drowsiness detection 

Main article: Driver drowsiness detection 

Volkswagen 

VW has incorporated a system to assist drivers in the physical and mental well being 

when behind the wheel. The system monitors driver behavior closely, noting 

deviations that may be warning signs to driver fatigue.[ 

Volvo 

 Volvo has developed Driver Alert Control, a system that detects fatigued 

drivers and warns them before they fall asleep behind the wheel. Driver Alert Control 

http://en.wikipedia.org/wiki/Caterpillar_Inc.
http://en.wikipedia.org/wiki/Fatigue_Detection_Software#cite_note-Caterpillar-2
http://en.wikipedia.org/wiki/Eyelid
http://en.wikipedia.org/wiki/Behavior
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was the first fatigue detection system developed by a car manufacturer, and has 

been on the market since 2007.[4] 

Stanford Research 

In 2009 Stanford University researched automatic fatigue detection systems, 

concluding that technology relying on eyelid movement can be effective in 

determining driver fatigue in automobiles, but more research needs to be completed 

to improve accuracy.         

                                 By 

            FAIJUR RAHMAN. K 

2nd year / Auto 

Mechatronic System and Experiments of a Spherical Underwater Robot: SUR-II 

Abstract 

 This paper describes the structural design of the SUR-II spherical underwater 

robot. A spherical shape was adopted due to its outstanding shock resistance and 

flexibility. We designed and developed vectored water-jet thrusters to implement 4-

degrees-of-freedom (4-DOF) underwater motion while saving energy. Because each 

thruster provided 2-DOF motion, three were sufficient for 4-DOF motion. Therefore, 

the propulsion system was composed of three vectored water-jet thrusters mounted 

on an equilateral triangular support. A master–slave structure was employed for the 

electrical design to realize data collection and motion control. The master side was 

used for the sensor data collection and control algorithm, and the slave side was 

http://en.wikipedia.org/wiki/Fatigue_Detection_Software#cite_note-Volvo-4
http://en.wikipedia.org/wiki/Stanford_University
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used to control the propulsion system. After examining the performance of a first-

generation electrical system, we chose a more powerful master processor to allow 

for a more complicated control algorithm. A microelectromechanical system (MEMS) 

inertial measurement unit replaced the original gyroscope to collect the attitude angle 

for the three axes. A Kalman filter was used to calibrate the data output and reduce 

the noise of the MEMS sensor. A series of underwater motion experiments were 

carried out to test the performance of the spherical underwater robot; these included 

surge motion, yaw motion, depth control and multiple-depth control tests. A 

proportional–derivative (PD) controller was used to control the direction of the 

vectored water-jet thrusters for underwater motion. The experimental results 

demonstrated that the spherical underwater robot could realize underwater motion 

by controlling the direction of the thrusters. However, the robot was not very stable 

because the change in the propulsive force was nonlinear. 

 

Introduction 

 Robots are now widely used for underwater tasks considered by humans to 

be dangerous, dull, or dirty, primarily because of their long endurance, stable high 

speeds, and large load capabilities. The applications of autonomous underwater 

vehicles (AUVs) 

 J Intell Robot Syst include fields such as ocean research, scientific 

investigation, ocean development, and underwater projects and may involve 

http://link.springer.com/search?dc.title=MEMS&facet-content-type=ReferenceWorkEntry&sortOrder=relevance
http://link.springer.com/search?dc.title=MEMS&facet-content-type=ReferenceWorkEntry&sortOrder=relevance


AUTOEM’21 – A Technical Magazine for Automobile Engineers April 2021 

28 
Department of Automobile Engineering  Karpaga Vinayaga College of Engineering & Technology    

pollution detection, submarine sampling and data collection, video mapping, 

exploration of unstructured underwater environments, and object recovery from 

dangerous places, as well as other tasks. Different tasks require different shapes 

and sizes of AUVs. For example, a streamlined shape reduces water resistance and 

is preferable if the vehicle must move at high speeds. Delphin2, Autosub6000 and 

Canadian Self Contained Off-the-shelf Underwater Testbed (C-Scout) are very 

typical and famous streamlined AUVs and these AUVs are quite suitable for a large 

area survey. Of course, long cruising ability is also a very important characteristic. 

The Petrel-II underwater glider can go 1,500 meters underwater; maximum voyage is 

1,000 kilometers and it can work 30 days continuously .But if underwater detection or 

operation tasks are the primary roles of an underwater robot, a non-streamlined 

shape is often used .Researchers in Spain have developed a Reconfigurable 

Autonomous Underwater Vehicle for Intervention. This AUV has managed to recover 

an object similar to an aircraft black box without the direction of any operator .Deep-

sea research requires high water-pressure resistance, whereas monitoring and 

observation tasks require small, flexible, and stable robots. 

Related Studies 

 Roger Stokey et al. developed Remote Environmental Measuring UnitS 

(REMUS) which is driven only by one propeller and two pair’s aft fins. The aft fin is 

used to realize yaw and pitch motion, and the turning radius is about 2 m. In 

University of Southampton, L. V. Steenson et al. developed a over actuated AUV: 

Delphin2 not only fins and propeller, but also two tunnel thruster units install onto the 
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front and rear of a pressure vessel to enhance the maneuverability. The Delphin2 

can realize 6 DOF motion, turning circle within 2 m (length of the Delphin2) at 0m/s. 

In Ocean Engineering Research Centre (OERC)-Memorial University of 

Newfoundland (MUN), Timothy L. Curtis et al. developed a more convenient AUV: C-

Scout, this robot adopted modular design, it can be assembled according to custom 

requirement, baseline configuration (BC) and fully-actuated configuration (FAC). The 

actuated method of baseline configuration is almost same as REMUS and the fully-

actuated configuration is same as Deiphin2. Besides streamline shape AUV, other 

special shapes are also adopted to implement underwater robot. Especially, 

spherical robots have good water pressure resistance and can realize rotational 

motion with a zero turn radius. Many types of spherical underwater robots have been 

developed. ODIN-III was a typical prototype robot developed at the University of 

Hawaii. It had a metal shell, a diameter of 630 mm, six screw propellers installed 

outside the body, and a weight of 150 kg. This spherical underwater robot was used 

to monitor the environment and perform underwater operations. Researchers at the 

University of Manchester and Oxford University co-developed a micro-spherical 

underwater robot. 

 This robot employed six propellers located around the equator of its spherical 

hull for its propulsion system. The diameter was only 150 mm, and a gyroscope was 

used to measure the angle in the yaw direction. This micro-robot was developed to 

monitor nuclear storage ponds and wastewater treatment facilities to prevent 

leakage. Both of these robots used propellers on the outside of their bodies as 
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propulsion systems. The disadvantages of propellers are their high underwater noise 

and cavitation. Due to the high-efficiency, low noise and tight 

structure, tunnel thruster has been used into AUVs frequently, and some researchers 

has been involved in this research topic. L. V. Steenson et al.   also tested the 

performance of tunnel thrusters on the 

Dophine2. They analyzed the reason of thrust reduction when the tunnel thruster 

working on a free surface and obtained the result when the tunnel thruster in 

different speed. Alistair Palmer et al.  carried out an experimental test and 

established a turnnel thruster model to show how the thrust forces and moments 

effect on the vehicle. Aaron Saunders and Meyer Nahon   analyzed the effect of 

forward vehicle velocity on the tunnel thruster performance, and the test model is 

established according to CSCOUT FAC. Other spherical underwater robots have 

used water-jet thrusters instead.       

                                                               By 

                                   JAYASRI. M

          2nd year / Auto 
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Calibration using Piston phones and Sound Calibrators 

A pistonphone is an acoustical calibrator (sound source) that uses a closed 

coupling volume to generate a precise sound pressure for the calibration of 

measurement microphones. The principle relies on a piston mechanically driven to 

move at a specified cyclic rate, pushing on a fixed volume of air to which the 

microphone under test is coupled. The air is assumed to be compressed 

adiabatically and the sound pressure level in the chamber can, potentially, be 

calculated from internal physical dimensions of the device and the adiabatic gas law, 

which requires that PVγ is a constant, where P is the pressure in the chamber, V is 

the volume of the chamber, and γ is the ratio of the specific heat of air at constant 

pressure to its specific heat at constant volume. Pistonphones are highly dependent 

on ambient pressure (always requiring a correction to ambient pressure conditions) 

and are generally only made to reproduce low frequencies (for practical reasons), 

typically 250 Hz. However, pistonphones can be very precise, with good stability 

over time. 

 However, commercially available pistonphones are not calculable devices and 

must themselves be calibrated using a calibrated microphone if the results are to be 

traceable; though generally very stable over time, there will be small differences in 

the sound pressure level generated between different pistonphones. Since their 

output is also dependent on the volume of the chamber (coupling volume), 

differences in shape and load volume between different models of microphone will 
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have an influence on the resulting SPL, requiring the pistonphone to be calibrated 

accordingly. 

 Sound calibrators are used in an identical way to pistonphones, providing a 

known sound pressure field in a cavity to which a test microphone is coupled. Sound 

calibrators are different from pistonphones in that they work electronically and use a 

low-impedance (electrodynamic) source to yield a high degree of volume 

independent operation. Furthermore, modern devices often use a feedback 

mechanism to monitor and adjust the sound pressure level in the cavity so that it is 

constant regardless of the cavity / microphone size. Sound calibrators normally 

generate a 1 kHz sine tone; 1 kHz is chosen since the A-weighted SPL is equal to 

the linear level at 1 kHz. Sound calibrators should also be calibrated regularly at a 

nationally accredited calibration laboratory to ensure traceability. Sound calibrators 

tend to be less precise than pistonphones, but are (nominally) independent of 

internal cavity volume and ambient pressure. 

                                          By 

               Saran. S 

Suriya Prakash. V 

                3rd year / Auto 
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The fastest plane in the world 

 Warner Robins, Georgia (CNN)Al Joersz and George Morgan remember the 

day they joined the ranks of the fastest men alive. 

 In 1976 they smashed the world aviation speed record by blasting across the 

Western United States in America's super spy plane, the Lockheed SR-71.  

Official speed: 2,193 mph.  

 "It wasn't supposed to be that big of a deal," Joersz said on the phone from 

his home in Temple, Texas.  

 But it's still kind of a big deal. That was nearly 40 years ago, and their record 

still stands.  

 "We knew we were going to be setting some records, but we didn't look at it 

as something that would endure this long."  

 The two Air Force officers had been picked to fly a special U.S. military 

demonstration for the World Air Sports Federation, the international group that 

oversees aviation records. 

 Morgan, who spoke with CNN by phone from his home in Hoodsport, 

Washington, said they were lucky to get the assignment. "We didn't go as fast as we 

could. We just went as fast as we needed to go to set the record." 

Moving at 2,193 mph may be hard to wrap your head around.  

 This may help: 

http://www.nationalmuseum.af.mil/factsheets/factsheet.asp?id=395
http://www.fai.org/
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• Think about moving more than three times faster than the speed of sound, aka 

Mach 3. 

• Consider this: It's more than 33 miles per minute. 

• Somebody call Superman: Joersz and Morgan literally flew "faster than a speeding 

bullet." 

 

 Airmen Al Joersz, left, and George Morgan hold a bicentennial American flag 

after breaking the world aviation speed record in 1976.  

 Clearly this flying machine was special. In fact, the SR-71 proved itself from 

the 1960s through the 1990s as an important intelligence tool that helped ease rising 

U.S.-Soviet tensions during the Cold War. 

 Spirits were high at California's Beale Air Force Base on July 28, 1976, as the 

ground crew buckled Joersz and Morgan into their seats — Joersz, the pilot, in front; 

Morgan, the reconnaissance officer in charge of surveillance equipment, sitting in a 

separate cockpit, behind. 

 They looked like astronauts in their helmets and pressurized flight suits, which 

were required because the plane flies so high. Joersz recalls that the tanks were 

almost full — filled with a unique fuel developed especially for the plane's two huge, 

powerful engines. 

 After making final checks of their equipment, Joersz lined up the long, black, 

ominous aircraft at the end of the runway. Ground crews signaled a green light for 

http://www.nmusafvirtualtour.com/media/068/SR-71A%20Front%20Cockpit.html
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departure. Then Joersz put his left hand on the throttle, pushed it forward and aircraft 

Number 17958 took off. 

 "We climbed directly to our target altitude right from brake release," Joersz 

remembered. Soon they were soaring at 80,600 feet — more than twice the altitude 

of passenger jets — so high that Joersz remembers seeing the curvature of the 

Earth. 

 After leveling off, he shot the plane at full throttle across most of the first pass 

of the 15 kilometer straight-line course. 

 In the seat behind him, Morgan helped Joersz follow the mission checklist and 

made sure they remained on track. "I was watching very closely to make sure we 

were right on the money," Morgan said. "And we were." 

 To break the record, the rules called for Joersz to turn the plane around and 

repeat the same path at virtually the same altitude. Morgan fed Joersz audio cues 

alerting him when to change course. 

 "I powered back ... and began the turn — 90 degrees to the left, then a 270-

degree turn to the right," Joersz said. The jet re-entered the course at precisely 

80,600 feet. That's about 15 miles high. 

 Morgan and Joersz encouraged each other over their headsets, Morgan 

recalled." 'What do you think? Are we gonna make this thing? Oh, yeah, piece of 

cake!' " 
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 As Joersz remembers, after flying over four states, they landed safely back at 

Beale about 55 minutes after they took off. 

 The plane came to a stop. Joersz and Morgan climbed out of their cockpits 

and were met by a crowd of VIPs saluting, shaking hands and back-slapping. The 

celebration included generals, Lockheed executives and a congratulatory phone call 

with the commander in chief of the Air Force Strategic Air Command. 

 Per the rules, the official speed was an average of both legs. Final 

calculations showed that Joersz and Morgan had broken the previous record by 123 

mph -- set by a similar Air Force spy plane, the YF-12A, in the '60s. 

They actually thought they could do better, hoping for 2,200 mph, said Joersz. "We 

got pretty close — within 7 mph." 

Superhot 

 Now, four decades later, the plane Joersz and Morgan flew that day holds 

court inside a hangar at the Museum of Aviation near Georgia's Warner Robins Air 

Force Base. 

 Stenciled on its towering tail is a white snake and the number 17958. It's easy 

to imagine it streaking across the sky that day in 1976.  

 From tip to tail, the jet shows engineering details that scream speed: 

• Dramatically sweeping delta-shaped wings 
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• Giant, custom made engines that gulped 8,000 gallons of fuel per hour at cruising 

speed 

• Tires that were infused with aluminum powder to ward off temperatures upward of 

600 degrees Fahrenheit.  

• Quartz-covered cockpit windows, which got so hot from high-speed friction that 

pilots warmed their in-flight meals by holding their food up to the glass. Despite 

protection from his pressure suit gloves, "you couldn't hold your hand up to the glass 

for more than five seconds without pulling it back due to the heat," Joersz said. 

 Planes have flown faster — unofficially — but this is the one that set the 

official record for a piloted plane powered by an air-breathing engine. 

 The pressurized flight suits added to "the mystique, the magic, the drama of 

this airplane," Joersz said. They also led to awkward moments. The simple act of 

scratching your nose was made nearly impossible while wearing a helmet. "You 

figured out a way to do it by turning your head and the helmet and using the mic to 

scratch your nose," Joersz said. 

'Bam!' 

 Despite its speed, piloting the SR-71 didn't feel the same as flying a fighter jet 

during air-to-air combat, said Joersz. The plane's design sacrifices maneuverability 

for speed and higher altitude. "I definitely wouldn't call it boring," he joked. "It's more 

intense — rather than a lot of thrashing around." The plane "wasn't excruciatingly 



AUTOEM’21 – A Technical Magazine for Automobile Engineers April 2021 

38 
Department of Automobile Engineering  Karpaga Vinayaga College of Engineering & Technology    

difficult to fly, it was just challenging. You had to pay a lot of attention and be 

prepared to handle little things it would throw at you once in a while." 

 Those "little things" could be dangerous, like the phenomenon known as 

"unstarts." 

 Unstarts happened when shock waves created by the jet's incredible speed 

would suddenly force one engine to lose power, shoving the plane suddenly 

sideways. 

 "The plane sucks that shock wave in there," Morgan said. "It just slams that 

engine shut. If your helmet hit the left cockpit window — bam! — that meant it was 

the right engine. That was the key. It happened so fast, you really didn't have time to 

look around." 

 Reconnaissance Systems Officer George Morgan stands in front of a Cold 

War-era U.S. Air Force SR-71 spy plane in an undated photo.  

 If the pilot failed to control the unstart, "The nose would pitch up," said Joersz. 

"If the pitch up became too extreme, then you could lose the airplane ... the airplane 

would break apart." 

 Training for how to handle unstarts "got your heart beating pretty well," Joersz 

said. "After a while you kind of got used to them." Eventually the planes were 

outfitted with an automatic system that helped pilots manage unstarts.  

'Drip, drip, drip'  

 Another quirk: The plane was infamous for leaking fuel. 
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 The extreme temperature changes expanded and contracted its fuel tanks. 

Eventually that created leaks in the sealant where the tanks were joined. "Lockheed 

changed the sealant composition many times through the years trying to get one that 

would work better than the last one — trying to solve the issue of the leaks," Joersz 

said. "But they never did. It always leaked." 

"It didn't pour out, but it was leaking — yeah — drip, drip drip," said Morgan. "But 

when you get up to speed, the planes kind of seal themselves." 

Spotting a ball 15 miles away 

 The plane wasn't just fast. It took pictures. Really, really detailed pictures. 

 During the Yom Kippur War of 1973, U.S.-Soviet tensions spiked when Israeli 

forces squared off against the armies of Egypt and Syria. Joersz and Morgan flew 

missions in separate planes over the region. 

 "Making a turn, we took a picture of a soccer game which was off to the side 

about 12-15 miles away and we could see the soccer ball coming off a guy's foot," 

Morgan said. "It wasn't really perfect, but you could tell the guy was kicking a ball." 

 FAS.org posted this 1981 image of a Nicaraguan airfield, which it says was 

captured by surveillance equipment aboard an SR-71. 

 During those tense days, President Richard Nixon moved the alert level for 

American forces to Defcon 3 — Defense Condition 3 — one step closer to war. The 

spy planes returned with "photographic information that allowed us to provide a clear 
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picture of how the war was progressing," Joersz said. "So we helped our national 

decision makers make wise decisions to do — and not do — particular things." 

Breaking up 

 Flying and maintaining the SR-71 was expensive. Nonetheless, the aircraft 

was such a valuable spy tool that Washington had a hard time breaking up with it. It 

could do things satellites couldn't. 

"Everybody knows when a satellite is coming. They just go hide 'til the satellite goes 

away," Morgan said. "But when the SR shows up, nobody knows it's there." 

 Congress eventually forced the SR-71 into retirement in 1989. But the 

Pentagon missed it so much, the plane briefly returned to duty in the '90s. Finally, 

the last two deployed SR-71s — which NASA was using for research — were put out 

to pasture in 1999. 

 Lockheed built only 32 SR-71s. Most of them now live in museums. Number 

17958 was delivered to Warner Robins in 1990. It sits next to other military 

surveillance icons, the Global Hawk and the U2. 

 Now age 71 and retired, Joersz is confident a new aircraft will someday break 

the record, perhaps reaching five or even six times the speed of sound. "It'll make 

Mach 3 seem pretty slow." 

 In fact, last December, NASA hired Lockheed to research development of a 

new hypersonic engine that might power a surveillance jet named the SR-72. 

http://www.flightglobal.com/news/articles/nasa-launches-study-for-skunk-works-sr-72-concept-407222/
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 Lockheed Martin says it's developing a successor to the legendary supersonic 

SR-71 spy jet. They're calling it the SR-72   By 

                   SATHISKUMAR  

          2nd year / Auto 

Amazing machines take flight at competition 

 A remote-controlled plane that can take off and land vertically - without first 

taxiing on a runway - was the big winner at this year's Singapore Amazing Flying 

Machine Competition (SAFMC). 

 Created by a team of students from Singapore Polytechnic, the flying gadget 

achieves this feat by tilting its wings - along with it its propellers - upward. 

 They beat 29 other teams to emerge first in the unconventional aircraft 

category. Their plane also won the 1800-metre flight race, with a timing of 150 

seconds, and the freestyle performance competition. 
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 The team are members of the polytechnic's aviation club: Mr Jonas Hii, 21; Mr 

Bryan Lim, 19; Muhd Hazim, 19; Mr Ho Cheng Wei, 21; and Mr Gavin Lim, 20. They 

took four weeks to conceptualise and create their flying machine. 

 "Our plane is able to take off on the spot in confined spaces, just like a 

helicopter," said Mr Bryan Lim. Considering the fact that most commercial and 

military planes require a runway to take off, what these students achieved was 

noteworthy. 

 Their inspiration came from the XC-142, a tilt-wing military aircraft, created by 

the United States Air Force to test the feasibility for vertical take-off and landing in a 

military operation. Such capability is valued by the military as it allows an aircraft to 

take off when a runway is damaged or not available. 

 There were over 1,100 participants in the competition which was open to 

primary, secondary, and tertiary students as well as members of the public. They 

competed against one another in creating flying gadgets in various categories, 

including paper planes, gliders, and radio-controlled aircraft. 

 Currently into its 7th year, the competition, which is organised by DSO 

National Laboratories and Science Centre Singapore, aims to promote interest in 

science and technology among Singapore youths. It attracted eight international 

teams from Hong Kong, Malaysia and Indonesia this year. 

 Second Minister for Defence Chan Chun Sing gave out the awards to the 

winners at the Science Centre Singapore on 21 Mar. 
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He urged the students - the scientists and engineers of tomorrow - to continue their 

good work, and come up with the next generation of technology. 

 "Whether Singapore can continue to entrench our position as a global node 

will depend on your effort, of what you can come up with, what you can invent, what 

you can innovate…" he said.        

By 

                 EZHILARASAN.G 

                  2nt year / Auto 
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Rise of the Machines: The Future has Lots of Robots, Few Jobs for Humans 

The robots haven’t just landed in the workplace—they’re expanding skills, 

moving up the corporate ladder, showing awesome productivity and retention rates, 

and increasingly shoving aside their human counterparts. One multi-tasker bot, from 

Momentum Machines, can make (and flip) a gourmet hamburger in 10 seconds and 

could soon replace an entire McDonalds crew. A manufacturing device from 

Universal Robots doesn’t just solder, paint, screw, glue, and grasp—it builds new 

parts for itself on the fly when they wear out or bust. And just this week, Google won 

a patent to start building worker robots with personalities. 

Rise of the Robots  

 As intelligent machines begin their march on labor and become more 

sophisticated and specialized than first-generation cousins like Roomba or Siri, they 

have an outspoken champion in their corner: author and entrepreneur Martin Ford. In 

his new book, Rise of the Robots, he argues that AI and robotics will soon overhaul 

our economy. 

 There’s some logic to the thesis, of course, and other economists such as 

Andrew (The Second Machine Age) McAfee have sided generally with Ford’s 

outlook. Oxford University researchers have estimated that 47 percent of U.S. jobs 

could be automated within the next two decades. And if even half that number is 

closer to the mark, workers are in for a rude awakening. 

http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&u=%2Fnetahtml%2FPTO%2Fsearch-adv.htm&r=42&f=G&l=50&d=PTXT&s1=google.ASNM.&p=1&OS=AN/google&RS=AN/google
http://www.amazon.com/Rise-Robots-Technology-Threat-Jobless/dp/0465059996
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 In Ford’s vision, a full-on worker revolt is on the horizon, followed by a 

radically new economic state whereby humans will live more productive and 

entrepreneurial lives, subsisting on guaranteed incomes generated by our amazing 

machines. (Don’t laugh — even some conservative influencers believe this may be 

the ultimate means of solving the wealth-inequality dilemma.) 

Sound a little nuts? We thought so—we’re human, after all—so we invited Ford to 

defend his turf. 

Critics say your vision of a jobless future isn’t founded in good research or logic. 

What makes you so convinced this phenomenon is real? 

 I see the advances happening in technology and it’s becoming evident that 

computers, machines, robots, and algorithms are going to be able to do most of the 

routine, repetitive types of jobs. That’s the essence of what machine learning is all 

about. What types of jobs are on some level fundamentally predictable? A lot of 

different skill levels fall into that category. It’s not just about lower-skilled jobs either. 

People with college degrees, even professional degrees, people like lawyers are 

doing things that ultimately are predictable. A lot of those jobs are going to be 

susceptible over time. 

 Right now there’s still a lot of debate over it. There are economists who think 

it’s totally wrong, that problems really stem from things like globalization or the fact 

that we’ve wiped out unions or haven’t raised the minimum wage. Those are all 
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important, but I tend to believe that technology is a bigger issue, especially as we 

look to the future. 

 Eventually I think we’ll get to the point where there’s less debate about 

whether this is really happening or not. There will be more widespread agreement 

that it really is a problem and at that point we’ll have to figure out what to do about it. 

Aren’t you relying on some pretty radical and unlikely assumptions? 

 People who are very skeptical tend to look at the historical record. It’s true 

that the economy has always adapted over time. It has created new kinds of jobs. 

The classic example of that is agriculture. In the 1800s, 80 percent of the U.S. labor 

force worked on farms. Today it’s 2 percent. Obviously mechanization didn’t destroy 

the economy; it made it better off. Food is now really cheap compared to what it was 

relative to income, and as a result people have money to spend on other things and 

they’ve transitioned to jobs in other areas. Skeptics say that will happen again. 

 The agricultural revolution was about specialized technology that couldn’t be 

implemented in other industries. You couldn’t take the farm machinery and have it go 

flip hamburgers. Information technology is totally different. It’s a broad-based general 

purpose technology. There isn’t a new place for all these workers to move. 

 You can imagine lots of new industries—nanotechnology and synthetic 

biology—but they won’t employ many people. They’ll use lots of technology, rely on 

big computing centers, and be heavily automated. 
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So in the all-automated economy, what will ambitious 20-somethings choose to do 

with their lives and careers? 

 My proposed solution is to have some kind of a guaranteed income that 

incentivizes education. We don’t want people to get halfway through high school and 

say, ‘Well if I drop out I’m still going to get the same income as everyone else.’ 

 Then I believe that a guaranteed income would actually result in more 

entrepreneurship. A lot of people would start businesses just as they do today. The 

problem with these types of businesses you can start online today is it’s hard to put 

enough together to generate a middle-class income. 

If people had an income floor, and if the incentives were such that on top of that they 

could do other things and still keep that extra money, without having it all taxed 

away, then I think a lot of people would pursue those opportunities. 

 There’s a phenomenon called the Peltzman Effect, based on research from 

an economist at the University of Chicago who studied auto accidents. He found that 

when you introduce more safety features like seat belts into cars, the number of 

fatalities and injuries doesn’t drop. The reason is that people compensate for it. 

When you have a safety net in place, people will take more risks. That probably is 

true of the economic arena as well. 

 People say that having a guaranteed income will turn everyone into a slacker 

and destroy the economy. I think the opposite might be true, that it might push us 

toward more entrepreneurship and more risk-taking.  

http://www.asse.org/assets/1/7/fall07-feature02.pdf
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By 

        Manikandan. V 

Adhithyan. M 

        4th  year / Auto 
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Physics Nobel won for invention of blue LEDs 

  It may be going too far to say this year's Nobel prize in physics will save the 

world – but it will certainly make it more efficient. 

 The prize has gone to three semiconductor physicists who invented the blue 

LED (light emitting diode). Their invention has transformed the way we light our 

world, watch movies and store data. 

 Isamu Akasaki and Hiroshi Amano at Nagoya University in Japan, and Shuji 

Nakamura at the University of California in Santa Barbara, share the prize of 8 

million Swedish kronor (£0.7 million). 

 LEDs as we know them were invented in the late 1950s, but only came in one 

colour: red. Green followed later, but although both were fine for indicator lights and 

digital watches, researchers really wanted a white LED. These are replacing 

traditional incandescent bulbs, which lose much of their energy as heat. 

 "Lighting currently consumes 20 per cent of all electricity," says Colin 

Humphreys at the University of Cambridge. "Switching to LEDs could save 50 per 

cent, or over £2 billion in the UK alone." 

Colour addition 

 The key to producing white light was to make a blue LED and shine its light 

through a thin layer of yellow-emitting phosphor. This combination of yellow and blue 

makes white light much more efficiently than incandescent bulbs. 

http://www.newscientist.com/article/mg15320754.400-into-the-blue--theyve-been-waiting-for-it-a-long-time-now-its-here-and-it-will-change-everything-philip-ball-reports-on-the-blue-laser-revolution.html
http://www.newscientist.com/article/mg15320754.400-into-the-blue--theyve-been-waiting-for-it-a-long-time-now-its-here-and-it-will-change-everything-philip-ball-reports-on-the-blue-laser-revolution.html
http://www.msm.cam.ac.uk/department/profiles/humphreys.php
http://www.msm.cam.ac.uk/department/profiles/humphreys.php
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 But blue LEDs had stymied researchers until the Nobel trio made their 

breakthrough in the late 1980s. The reason is to do with the way the devices are 

made. LEDs are made from multiple layers of semiconductor sandwiched together, 

one with an excess of electrons and the next with an excess of positively charged 

holes. Applying a voltage to the device drives the electrons and holes together into 

the "filling layer", where they combine to emit light. The colour of this light depends 

on the semiconductor material. Red LEDs, for example, are made from gallium 

arsenide crystals. 

 Researchers realised that gallium nitride with a smattering of indium had the 

perfect quantum properties to emit blue light. But no one was able to make a 

semiconductor sandwich with a gallium nitride filling. That's because the crystal 

structure of the gallium nitride needs to match that of the surrounding layers to 

prevent defects from forming that wreck the light-emitting properties. 

 In 1986, Akasaki and Amano succeeded in finding a match. Their trick was to 

add an extra layer to the sandwich. They grew their gallium nitride on top of a 

sapphire covered with a layer of aluminium nitride. Meanwhile Nakamura found his 

own way to create a gallium nitride crystal by growing a thin layer at low 

temperatures, then subsequent layers at higher temperatures. Nakamura had to 

work on his idea in secret after bosses at the Japanese company he worked for, 

Nichia, stopped his research because of lack of progress. Nakamura later sued 

Nichia and won more than $7 million compensation. 

http://www.newscientist.com/article/mg18625006.700-firm-sees-red-over-blue-led-invention-claims.html
http://www.newscientist.com/article/mg18625006.700-firm-sees-red-over-blue-led-invention-claims.html
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Blu movies 

 The trio went on to turn their blue LEDs into blue lasers, found in Blu-ray 

players. Because the wavelength of blue light is shorter than that of red LEDs, the 

beam can be focused to a small spot. This lets you cram more information on to a 

disc and read it out, giving Blu-rays a better picture quality than regular DVDs. 

 As well as saving money, LED lights can reduce pressure on Earth's 

resources. Lights made from LEDs last for 100,000 hours, 10 times longer than 

fluorescent lamps and 100 times longer than incandescent bulbs. "The electronic 

circuits that control them give out before the LED," says Humphreys. 

He predicts many more advances to come. 

 Smart lighting that adapts to its surroundings could reduce energy bills by 

another 5 per cent. And by changing the phosphor coating on a blue LED it should 

be possible to produce lighting that mimics sunlight, which plays a key role in the 

human body clock. "This could be the end of jet lag and could improve the health of 

shift workers, who have been shown to have a higher risk of cancer." 

                                       By 

                  Purushothaman.J 

               3rd Year / Auto 

 

 

http://www.newscientist.com/article/mg19325851.200-interview-the-blue-revolutionary.html
http://www.newscientist.com/article/mg22029451.500-the-night-hello-darkness-my-old-friend.html
http://www.newscientist.com/article/mg22029450.700-the-night-why-they-call-it-the-graveyard-shift.html
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Electronic Throttles 

 

NASA Says Vehicle Electronic Throttles Safe: 

 More than two years ago, the nation was stunned by reports of "unintended 

acceleration" in everyday vehicles — most of them Toyotas. The accident that 

started the furor killed four people in California and subsequent incidents of reported 

unintended acceleration frightened drivers nationwide. 

 The incidents prompted a recall of nearly 10 million Toyota and Lexus 

vehicles in the U.S. to address potentially improperly placed floor mats and 

accelerator pedals that might stick in a depressed position. Toyota's fumbled 

response to the incidents sullied its reputation for quality and safety, and the 

Department of Transportation fined the automaker nearly $16.4 million for failing to 

report the incidents to the National Highway Traffic Safety Administration (NHTSA) in 

a timely way. 
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 Now the National Academies of Sciences, through its National Research 

Council, has issued an important research report that should put to rest any lingering 

suspicions that new-age electronic technology was to blame for unintended 

acceleration incidents. 

NASA Research 

 After months of study conducted for the National Research Council by the 

National Aeronautics and Space Administration (NASA), researchers concluded that 

the unintended acceleration accidents in 2009 and 2010 couldn't be traced to any 

problems with engines' electronic throttle control systems. Many critics had blamed 

this so-called "drive-by-wire" technology for the accidents. NHTSA, the federal 

government's primary auto-safety regulatory agency, initially concluded electronic 

throttle control wasn't the cause, but asked NASA to study the problem — just to be 

sure. 

 The NASA researchers concluded that electronic throttles couldn't have 

caused the unintended acceleration accidents. The researchers determined that 

even a malfunction of the drive-by-wire throttle shouldn't affect a vehicle's brakes, 

which have much more power than even a runaway engine at full throttle. NASA 

concluded that the most likely reason for unintended acceleration was human error. 

That is, drivers mistook the accelerator for the brake pedal. This confirmed a 

conclusion that NHTSA already had reached. 
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 Most automakers have put in place new "brake override" systems or are 

installing them in vehicles now. The systems will assure that if a driver is pressing 

both the brake and the accelerator pedals, the brake will dominate. 

Runaway Acceleration Still Can Happen 

 Although it now seems certain that drivers were responsible for most 

unintended-acceleration incidents by mistaking the gas pedal for the brake pedal, 

that's not to say there aren't circumstances in which your vehicle can accelerate 

without your input. 

 The biggest culprit here is something that precipitated the recall of millions of 

Toyota vehicles: floor mats that shift out of place, are stacked or are otherwise thick 

enough to allow a top-hinged gas pedal to become trapped under the mat after the 

driver initially depresses the pedal. This happened to one of Edmunds' most 

experienced drivers, who was studying the unintended-acceleration issue. 

 Based on what we learned firsthand, here are two important 

recommendations if your vehicle suddenly accelerates because of a trapped gas 

pedal:  

1) Stay calm. You will be able to get your vehicle under control. With your toe, 

attempt to pull the accelerator pedal back toward you. At the same time, shift the 

transmission into Neutral. Shifting into Neutral detaches the engine from the wheels, 

assuring there will be no more acceleration, regardless of whether you can "unstick" 

the accelerator pedal. 

http://www.edmunds.com/car-safety/unintended-acceleration-reported-in-edmundscom-vehicle.html
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2) Try to pull over in a safe place, shut down the vehicle and have it towed to a repair 

facility. Edmunds put together a video detailing this process. 

 The NASA report should allay fears of a "ghost in the machine" that might 

subject drivers to unintended acceleration. And when drivers understand that shifting 

into Neutral and using your vehicle's brakes can effectively stop it — even with a 

trapped accelerator pedal — they can set aside worries about death or injury in an 

unintended-acceleration accident. 

                                                       By 

                                    Raghul . P

                  4th year / Auto 

 

 

 

  

http://www.edmunds.com/car-news/sudden-acceleration.html#video-stop-stuck-throttle-pedal
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Sudden Unintended Acceleration: Causation and Drive-By-Wire Technology 

 Recent cases of sudden unintended acceleration (“SUA”) in cars and trucks, 

particularly as they have involved vehicles featuring drive-by-wire technology, may 

offer a preview of the types of potential catastrophes and subsequent questions of 

causation that may accompany emergent driverless vehicle technology. 

 In 2009, a late-model Lexus ES350 hurled toward a San Diego dead-end 

intersection at more than 100 miles per hour. With no avenue of escape, the Lexus 

crashed through a fence, became airborne, and finally landed in a riverbed before 

bursting into flames. All four passengers died. 

 The driver of the vehicle was an experienced California Highway Patrol 

officer. Just moments before the crash, his brother-in-law called 911 from inside the 

car. He told the 911 operator that the car’s accelerator pedal was stuck and, despite 

the driver’s frantic efforts, the car would not slow down whatsoever. 

 Like many modern cars, the Lexus ES350 in question had an on-off ignition 

button. According to Lexus, the button should have forced the engine to quit had the 

driver pushed it down for at least three consecutive seconds. In addition, it remains 

unknown whether the driver attempted to put the car in neutral. As is the case with 

many new cars, the ES350’s console-mounted gear lever was actually an electric 

switch designed to look and feel like a traditional, mechanical gear selector. Finally, 

eyewitnesses reported seeing smoke billowing from behind the wheels of the 
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runaway Lexus, which suggests the driver had overheated the brakes to the point of 

failure while attempting to stop the car from high speeds. 

 An investigation revealed that someone had fitted the ES350, a loaner car 

from a local Lexus dealership, with an improper and ill-fitting driver’s side floor mat. 

Apparently, the non-standard floor mat had caused “pedal entrapment.” Simply, the 

floor mat had wedged the accelerator pedal at full throttle. 

 Although the parties settled a subsequent lawsuit, and Toyota, because of this 

case and other similar cases, recalled thousands of vehicles to install modified floor 

mat anchors and adjust the angles of accelerator pedals, some pundits have 

nevertheless questioned whether “pedal entrapment” had actually caused this and 

other related accidents involving Toyota vehicles featuring drive-by-wire technology. 

 Many modern cars have electronic accelerators. Generally, accelerator pedals 

no longer actuate cables that mechanically open or close engine throttle bodies 

according to the position of a driver’s right foot. Today, an accelerator pedal may 

simply be a spring-loaded data input switch that digitally communicates with an 

Electronic Throttle Control (“ETC”). 

 Ultimately, the ETC orchestrates engine combustion. Thus, in modern cars, 

pressing the accelerator pedal can be, depending on the circumstances, akin to a 

suggestion by the driver. The ETC may, or may not, comply with the driver’s input. 

This is particularly true in vehicles that have advanced stability control systems. The 

driver may “floor it,” but the ETC, in concert with the brakes, will likely keep wheel 
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spin to a minimum. Even further, many luxury vehicles now feature steer-by-wire and 

brake-by-wire systems. The latest S-Class Mercedes Benz may ignore all but the 

most basic driver inputs when faced with certain environmental or emergency 

conditions. 

 Some have argued that an ETC could malfunction and possibly hurl a car 

toward a dead-end intersection at over 100 mph, regardless of driver input or lack of 

input. To date, however, even after extensive testing of Toyota’s ETC by scientists at 

NASA, the NHTSA has found no objective scientific evidence linking Toyota’s ETC to 

cases of SUA, including that of the San Diego tragedy. 

However, in a world with driverless vehicles, causation of SUA may not be as readily 

ascribed to misplaced floor mats, or comparatively to drivers who may have 

neglected to push down on-off ignition buttons for at least three consecutive seconds 

or shift electric gear selector switches to neutral. 

By 

                                                     Ajayraghav. M 

Akilan. S 

               4th year / Auto 
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Carburetors 

Fuel plus air equals motion—that's the basic science behind most of the 

vehicles that travel on land, over sea, or through the sky. Cars, trucks, and buses 

turn fuel into power by mixing it with air and burning it in metal cylinders inside their 

engines. Exactly how much fuel and air an engine needs varies from moment to 

moment, depending on how long it's been running, how fast you're going, and a 

variety of other factors. Modern engines use an electronically controlled system 

called fuel injection to regulate the fuel-air mixture so it's exactly right from the 

minute you turn the key to the time you switch the engine off again when you reach 

your destination. But until these clever gadgets were invented, virtually all engines 

relied on ingenious air-fuel mixing devices called carburetors (spelled "carburettor" in 

some countries and often shortened to just "carb"). What are they and how do they 

work? Let's take a closer look! 

 Older car engines like this one, from a 1970s Jaguar sports car, used 

cylinders fed by carburetors. Modern car cylinders are fed more efficiently by fuel-

injection systems, which use less fuel and make less pollution. 

How engines burn fuel 

 Engines are mechanical things, but they're chemical things too: they're 

designed around a chemical reaction called combustion: when you burn fuel in air, 

you release heat energy and produce carbon dioxide and water as waste products. 

To burn fuel efficiently, you have to use plenty of air. That applies just as much to a 

http://www.explainthatstuff.com/carengines.html
http://www.explainthatstuff.com/electronics.html
http://www.explainthatstuff.com/air-pollution-introduction.html
http://www.explainthatstuff.com/engines.html
http://www.explainthatstuff.com/heat.html
http://www.explainthatstuff.com/water.html
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car engine as to a candle, an outdoor campfire, or a coal or wood fire in someone's 

home. 

  A candle mixes wax fuel with air from its surroundings. With too little air, the 

flame goes out; with too much, the flame will roar and burn blue. A car engine burns 

fuel in a similar way. Getting its air supply just right is more tricky—and more critical. 

With a campfire, you never really have to worry about having too much or too little 

air. With fires burning indoors, air is in shorter supply and far more important. Having 

too little oxygen will cause an indoor fire (or even a fuel-burning device like a gas 

central-heating furnace (boiler)) to produce dangerous air pollution, including toxic 

carbon monoxide gas. With a car engine, having too much air is just as bad as 

having too little. Too much air and not enough fuel means an engine burns "lean," 

while having too much fuel and not enough air is called burning "rich"; both are bad 

for the engine in different ways. 

 

http://www.explainthatstuff.com/candles.html
http://www.explainthatstuff.com/wood.html
http://www.explainthatstuff.com/gasboilers.html
http://www.explainthatstuff.com/gasboilers.html
http://www.explainthatstuff.com/air-pollution-introduction.html
http://www.explainthatstuff.com/carbonmonoxidedetectors.html
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What is a carburetor? 

 That's why gasoline engines are designed to take in exactly the right amount 

of air so the fuel burns properly, whether the engine is starting from cold or running 

hot at top speed. Getting the fuel-air mixture just right is the job of a clever 

mechanical gadget called a carburetor: a tube that allows air and fuel into the engine 

through valves, mixing them together in different amounts to suit a wide range of 

different driving conditions. Carburetors have been around since the late 19th 

century when they were first developed by automobile pioneer (and Mercedes 

founder) Karl Benz (1844–1929). 

  A typical carburetor isn't much to look at! Photo by David Hoffman courtesy of 

US Navy. 

How does a carburetor work? 

 Carburetors vary quite a bit in design and complexity. The simplest possible 

one is essentially a large vertical air pipe above the engine cylinders with a 

horizontal fuel pipe joined onto one side. As the air flows down the pipe, it has to 

pass through a narrow kink in the middle, which makes it speed up and causes its 

pressure to fall. This kinked section is called a venturi. The falling pressure of the air 

creates a sucking effect that draws air in through the fuel pipe at the side. 

 The air flow pulls in fuel to join it, which is just what we need, but how can we 

adjust the air-fuel mixture? The carburetor has two swiveling valves above and 

below the venturi. At the top, there's a valve called the choke that regulates how 

http://www.explainthatstuff.com/valves.html
http://www.navy.mil/view_image.asp?id=49820


AUTOEM’21 – A Technical Magazine for Automobile Engineers April 2021 

62 
Department of Automobile Engineering  Karpaga Vinayaga College of Engineering & Technology    

much air can flow in. If the choke is closed, less air flows down through the pipe and 

the venturi sucks in more fuel, so the engine gets a fuel-rich mixture. That's handy 

when the engine is cold, first starting up, and running quite slowly. Beneath the 

venturi, there's a second valve called the throttle. The more the throttle is open, the 

more air flows through the carburetor and the more fuel it drags in from the pipe to 

the side. With more fuel and air flowing in, the engine releases more energy and 

makes more power and the car goes faster. That's why opening the throttle makes a 

car accelerate: it's the equivalent of blowing on a campfire to supply more oxygen 

and make it burn more quickly. The throttle is connected to the accelerator pedal in a 

car or the throttle on the handlebar of a motorcycle. 

 The fuel inlet to a carburetor is slightly more complex than we've described it 

so far. Attached to the fuel pipe there's a kind of mini fuel tank called a float-feed 

chamber (a little tank with a float and valve inside it). As the chamber feeds fuel to 

the carburetor, the fuel level sinks, and the float falls with it. When the float drops 

below a certain level, it opens a valve allowing fuel into the chamber to refill it from 

the main gas tank. Once the chamber is full, the float rises, closes the valve, and the 

fuel feed switches off again. (The float-feed chamber works a bit like a toilet, with the 

float effectively doing the same job as the ballcock—the valve that helps a toilet refill 

with just the right amount of water after you flush. What do car engines and toilets 

have in common? More than you might have thought!) 

http://www.explainthatstuff.com/motion.html
http://www.explainthatstuff.com/howtoiletswork.html
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In summary, then, here's how it all works: 

1. Air flows into the top of the carburetor from the car's air intake. 

2. When the engine is first started, the choke (blue) can be set so it almost blocks the 

top of the pipe to reduce the amount of air coming in (increasing the fuel content of 

the mixture entering the cylinders). 
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3. In the center of the tube, the air is forced through a narrow kink called a venturi. This 

makes it speed up and causes its pressure to drop. 

4. The drop in air pressure creates suction on the fuel pipe (right), drawing in fuel 

(orange). 

5. The throttle (green) is a valve that swivels to open or close the pipe. When the 

throttle is open, more air and fuel flows to the cylinders so the engine produces more 

power and the car goes faster. 

6. The mixture of air and fuel flows down into the cylinders. 

7. Fuel (orange) is supplied from a mini-fuel tank called the float-feed chamber. 

8. As the fuel level falls, a float in the chamber falls and opens a valve at the top. 

9. When the valve opens, more fuel flows in to replenish the chamber from the main 

gas tank. This makes the float rise and close the valve again. 

By 

Raj  J 

Rajasekaran  R 

4th Year / Auto 
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How Differentials Work? 

 If you've read How Car Engines Work, you understand how a car's power is 

generated; and if you've read How Manual Transmissions Work, you understand 

where the power goes next. This article will explain differentials -- where the power, 

in most cars, makes its last stop before spinning the wheels. 

 The differential has three jobs: 

 To aim the engine power at the wheels 

 To act as the final gear reduction in the vehicle, slowing the rotational speed of the 

transmission one final time before it hits the wheels 

 To transmit the power to the wheels while allowing them to rotate at different speeds 

(This is the one that earned the differential its name.) 

In this article, you'll learn why your car needs a differential, how it works and what its 

shortcomings are. We'll also look at several types of positraction, also known as 

limited slip differentials. 

Why You Need a Differential 

 Car wheels spin at different speeds, especially when turning. You can see 

from the animation that each wheel travels a different distance through the turn, and 

that the inside wheels travel a shorter distance than the outside wheels. Since speed 

is equal to the distance traveled divided by the time it takes to go that distance, the 

wheels that travel a shorter distance travel at a lower speed. Also note that the front 

wheels travel a different distance than the rear wheels. 

http://auto.howstuffworks.com/engine.htm
http://auto.howstuffworks.com/transmission.htm
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 For the non-driven wheels on your car -- the front wheels on a rear-wheel 

drive car, the back wheels on a front-wheel drive car -- this is not an issue. There is 

no connection between them, so they spin independently. But the driven wheels are 

linked together so that a single engine and transmission can turn both wheels. If your 

car did not have a differential, the wheels would have to be locked together, forced to 

spin at the same speed. This would make turning difficult and hard on your car: For 

the car to be able to turn, one tire would have to slip. With modern tires and concrete 

roads, a great deal of force is required to make a tire slip. That force would have to 

be transmitted through the axle from one wheel to another, putting a heavy strain on 

the axle components.        

By 

          Bharath. M 

           1st Year / Auto 
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