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Abstract: 

The present prototype delivers a walking device adapted to simulate a gait of a legged animal. The walking prototype consists of a 

frame, a leg, an upper and lowers rocking arms, a connecting rod and a crank which all are axially inter-connected together. The 

prototype, through the correct location of different components, is capable to replicate the walk of a legged animal in that the foot will 

travel along a substantially linear path till the prototype attains a lifting position upon which the leg is raised and come back to a 

forward step like that of the legged animal. The walking prototype may be physically powered or motorized by using motorized 

power to the crank axles. The present model presents us with an alternative to wheel drive. It finds its application in surveillance (both 

day & night). It also finds application in Military. Military can use a bigger model of this for transportation. Smaller model can help 

them in identifying enemy’s camps. It can also be use in identifying land mines. It can help in rescue missions. 
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1. INTRODUCTION 

 

It has been a hobby for a number of time to build up a bicycle 

with no wheels and that could walk. It would go on legs and look 

like a big insect. A linkage was developed that pleased the 

design criterion and quite a few small-scale models were built 

that demonstrated the idea. Applications for the linkage go 

beyond human-powered machines. The links are connected by 

pivot joints and convert the rotating motion of the crank into the 

movement of a foot similar to that of an animal walking. Two of 

the legs coupled jointly at the crank can work as a wheel 

substitution and provide automobile with a better ability to 

handle obstruction and tour across rough terrain while providing 

a smooth even ride. The purpose for this linkage has extended 

well further than the initial design intention of a human-powered 

walking instrument. This linkage could be used roughly 

wherever a wheel is engaged from tiny wind-up toys to bulky 

vehicles able of transporting people. 

 

2. WORKING 
 

The present prototype delivers a walking device adapted to 

simulate a gait of a legged animal. The walking prototype 

consists of a frame, a leg, an upper and lowers rocking arms, a 

connecting rod and a crank which all are axially inter-connected 

together. The rocker arms and crank are mounted axially to the 

frame in a triangular spatial order. The cranking link is also 

mounted axially to the frame in co-operative relationship with an 

appropriate power foundation and effectively connected to a 

connecting rod which is used to transmit power from crank to 

inter-connected linkages of the walking prototype. The leg 

consist of a hip joint at one of the leg end which is connected 

axially to the upper rocker arm, a foot is attached to the opposite 

leg end and a knee joint is connected axially to the connecting 

rod. The connecting rod is axially connected to an opposite 

connection rod end to the crank rod of the crank. The lower 

rocker arm on end opposite from its axial frame mount is axially 

connected to a middle disposed elbow link of the connecting rod. 

As the power is provided to the crank, the connecting rod 

reciprocates back and forth resulting the foot of the leg to work 

as an animal's walking gait. Multiple legged prototypes may be 

constructed by connecting a line (usually in pairs) of single 

legged units jointly. The prototype, through the correct location 

of different components, is capable to replicate the walk of a 

legged animal in that the foot will travel along a substantially 

linear path till the prototype attains a lifting position upon which 

the leg is raised and come back to a forward step like that of the 

legged animal. The walking prototype may be physically 

powered or motorized by using motorized power to the crank 

axles. 

 

3. DESIGNING 

 

Designing is done on mechanical CAD software SolidWorks. 

Parts are first made on SolidWorks and they are then assembled 

through SolidWorks only. SolidWorks provides the user to 

design mechanical parts, assembling of those parts and also does 

its analysis. It is a complete package for the mechanical 

professionals. 

   

 
Figure.1. Design prototype 
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4. FABRICATION 

 

Part 1 is the base of the Leg to Wheel Transfer Robot. 

Part 11 is connected to the part 1 through part 12 through 

screws. 

Wheels are mounted on part 11. 

Part 13 is connected to the part 1 through part 12 through 

screws. 

Castor wheel mounted on part 13 

BO Type wheel is connected to BO1 motor. 

Part 3 is support to part10. It is fixed on part 1 

DC motor is fixed in hole on part 3 through DC motor nut. This 

motor drives the legs of the robot. Two such motors are used 

here. 

Part 15 is fixed on Part 10. 

Part 16 is connected with two parts between Part 10.  

Part 9 is a cylindrical rod that passes through spur gear which is 

connects the Part 17 to Part 14. 

 

Leg Movements 

Part 2 is connected to Part 1 

Part 8 is connected to the spur gear to Part 9. 

Part 8 is connected to the Part 6. 

Part 6 is connected to Part 7 in the middle. 

The other end of the Part 6 is connected to Part 5. 

Part 5 upper end is connected to Part 4.  

 

 
Figure.2. Parts involved in Leg Movements 

 

Transformation from Leg to Wheel drive 

When DC motor rotates it rotates the worm gear. 

Worm gear rotates the spur gears. 

Spur gears are connected to Part 17. Part 17 thus moves up and 

down. 

Part 14 connects the Part 17 and Part 12. 

Part 12 is connected to Part 13 and Part 11. 

Part 13 contains Boll Castor Wheel. 

Part 11 contains two BO1 motors which drives the BO wheels. 

 
Fig 3 Parts involved in the Transformation from Leg to 

Wheel and Vice Versa 

 

5. MATERIAL LIST 

 

a. DC Motor  

b. Spur gear 

c. Foam Board  

d. Steel rod 

e. Nut and bolts 

f. Screw 

g. Wire 

h. Switches 

i. Power supply source 

j. RF TX and RX 

 

a. DC Motor  
A DC motor is an internally commutated electric motor 

 intended to be run from a DC power source. Brushed motors 

were the first commercially significant application of electric 

power to driving mechanical loads. The DC supply systems were 

used for more than 100 years to run motors in commercial and 

engineering buildings. Brushed DC motors can be varied in pace 

by altering the working voltage or the power of the magnetic 

field. Depending on the connections of the field to the power 

supply, the speed and torque properties of a brushed motor can 

be changed to give steady speed or speed inversely relative to 

the mechanical load. Brushed motors are used for electrical 

propulsion, cranes, paper machines and steel rolling mills. Since 

the brushes wear down and need substitution, brushless motors 

involved in powering electronic devices have displaced the 

brushed motors from many applications. 

 

BO1 Motor - Single Shaft Plastic Gear Motor - BO-1 series 

provides excellent torque and rpm at lesser operating voltages, 

which is the major benefit of these motors. Small shaft with 

similar wheels give optimized design for your application/robot. 

Mounting holes on the body & light mass makes it appropriate 

for in-circuit position. This motor is a ideal option for light 

weight Robots. Also it is a low-priced option for metal geared 

DC motors. 
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Figure. 3. DC Motor 

   

  
Figure.5. BO1 Motor 

 
b. Spur Gear and Worm Gear 

Gears are machine parts used to transmit rotary motion among 

two shafts, usually with a steady ratio.   The pinion is the 

smallest gear and the bigger gear is known as the gear wheel.  

  

 
Figure.6. Spur Gear 

Gear design has evolved to such a stage that during the motion 

of each contacting pair of teeth the velocity ratio of the gears is 

maintained constant and the velocity ratio is still set as each 

following pair of teeth come into contact. The teeth form 

generally chosen for the gear teeth is the involutes profile.  

 

 
Figure.7. Worm Gear 

 
c. Foam Board  

Foam board, known as foam core or foam core, is a support 

material extensively used in framework. It is prepared from a 

Styrofoam enclosed on both sides with paper or plastic in order 

such that the foam is the central part of the sandwich. Foam 

board is generally white. It is 6mm thick.  

 

 
Figure.8. Foam Board 

 
Foam board is very lightweight plus strong, which makes it 

perfect for the framework of large works of art or posters, 

because it adds so little weight on the whole piece. Its stiffness 

stabilizes paper art, but it is not really archival. Styrofoam breaks 

down under long periods of time, and the result of this 

decomposition may be acidic and could speed up the aging of 

the art it is framed with.  

 

d. Steel Rod 

Steel is an alloy prepared by combining iron and other elements, 

the most general of these is carbon. When carbon is used, their 

proportion in the steel is amid 0.2% and 2.1% by weight, 

depending on the grade. Other alloying elements used are 

manganese, chromium, vanadium  and tungsten. Steel rod is 

used in the spur gears to transmit motion from the motor to the 

legs of animal. 

http://en.wikipedia.org/wiki/Alloy
http://en.wikipedia.org/wiki/Carbon
http://en.wikipedia.org/wiki/Manganese
http://en.wikipedia.org/wiki/Vanadium
http://en.wikipedia.org/wiki/Tungsten
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Figure.9. Steel Rod 

 
e. Nut and Bolts 
A screw thread is the helical groove on the shaft. When used to 

deliver power, it is known as a drive screw. Drive screws aren't 

truly all that efficient, as they drop a major amount of power to 

friction. On the other hand, this friction can be used to utilize in 

the case of threaded fasteners. You may say that a drive screw is 

a leaning plane wrapped about a post, whereas a fastener is 

a wedge wrapped around a post. As nuts and bolts are not wholly 

rigid, but stretch to some extent under load, the sharing of stress 

on the threads is not even. 

 

 
Figure.10. Nut and Bolt 

 

In reality, on a theoretically infinitely long bolt, the first thread 

takes a third of the load. The first three threads take three-

quarters of the load. The first six threads take basically the whole 

load. Beyond the first six threads, the left behind threads are 

under essentially no load at all. As a result, a nut or bolt with six 

threads acts very much like an infinitely lengthy nut or bolt. It's a 

lot cheaper. 

 

f. Screw 

A screw/bolt is a type of fastener which is naturally made of 

metal, and characterized by a helical crest, known as a male 

thread or external thread or just thread, wrapped about a 

cylinder. A few screw threads are made to mate with a matching 

thread, called as a female thread or internal thread, normally in 

the form of a nut or an object that has the internal thread shaped 

into it. Other screw threads are made to shape a helical groove in 

a softer material as the screw is inserted. The most common uses 

of screws are to hold objects as one and to position objects. 

        
Figure.11. Screw      

 

g. Wire 

Wire is the metal thread covered by the PVC Plastic. It is used to 

pass on the power or Current in all the motor and Switches. We 

have used wire to transmit power from DC adapter to 5 DC 

Motors.  

 

 
Figure.12. Wire 

 
h. Switches 

DPDT (double pole, double throw) 

DPDT is an acronym for double pole double throw relay. 

Relay is an electromagnetic tool used to divide two circuits 

electrically and unite them magnetically. They are regularly used 

to line an electronic circuit, which works at a low voltage to an 

electrical circuit at a high voltage. Relays are available in diverse 

configuration of working voltages like 6V, 9V, 12V, 24V etc. 

 

 
Figure.13. DPDT Switches 

A DPDT switch has six terminals: two are for the inputs, two are 

for the outputs A, and two are for the outputs B.  
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i. Power supply source 

The regulated power supply converts the normal 220 volts, 50 or 

60 Hz AC available at house into a steady DC voltage. 

 

 
Figure.4. Power Adapter 

It is one of the most general electronics circuits that we can 

locate. The DC voltage creates a power supply used to power all 

the types of electronic circuits and the motors laboratory 

equipment. Since we have used only DC motors and we didn’t 

installed the battery so we need a DC Adapter to convert AC 

supply into DC.  

 

j. RF TX and RX 

 

 RF TRSANSMITTER: 

This wireless data is the easiest to use, lowest price RF link we 

have ever seen! These components to transmit position data, 

temperature data, and even current program register values 

wirelessly to the receiver. 

 

 
Figure.15. RF Transmitter 

 
These modules have the range of 500 ft in open space. The 

transmitter operates between 2-12V. Higher the Voltage, greater 

is the range. We have used these modules broadly and have been 

very overwhelmed with their easiness of use and straight 

interface to an MCU. The hypothesis of operation is very easy. If 

you can put together the UART module on an uC, you have an 

instant wireless data link. The typical range is 500ft for open 

region. It is an ASK transmitter unit with an output of equal to 

8mW depending on power supply voltage. The transmitter is 

supported on SAW resonator and allows digital inputs. It can 

operate from 2 to 12 Volts-DC, and makes building RF products 

very simple. 

 

 RF RECEIVER 

This receiver type is excellent for data rates capable of 4800bps 

and will just work with the 434MHz or 315 MHz transmitter. 

Numerous 434MHz or 315MHz receivers can take note to one 

434MHz transmitter or 315 MHz transmitter. 

  

 
Figure.16. RF Receiver 

 
This wireless data is the easiest to use, lowest price tag RF link 

we have ever seen! Employ this mechanism to transmit location 

data, temperature data, and even current program record values 

wirelessly to the receiver. These units have up to range of 500 ft 

in open area. The receiver is functional at 5V. We have used 

these units extensively and have been very overwhelmed with 

their easiness of use and shortest interface to an MCU. The 

hypothesis of function is very easy. If you can arrange the 

UART module on a uC, you have an immediate wireless data 

connection. Data rates are restricted to 4800bps. The usual range 

is 500ft for open area. This has a sensitivity of 3uV. It functions 

between 4.5 to 5.5 volts-DC. It has digital output. The usual 

sensitivity is -103dbm and the usual current use is 3.5mA for 5V 

operation voltage.  

 

6. ADVANTAGES & DISADVANTAGES 

 

Advantages 

 Construction expense is low. The price of creating this 

robot is not very high. It is affordable.  

 Heavy load can be carried. The present model is made 

through foam board so it can’t take much load but if it is 

replaced by metals like steel it can withstand heavy load 

 It can be run in rough surfaces. The main motive of it is to 

run it on the rough surfaces. It can easily walk over rough 

surfaces. 

 Easy to control. It is not at all difficult to control. One can 

easily control it.   

 Maintenance is less. It requires little maintenance. 

Maintenance cost is also less. The parts are easily available. The 

parts are easily to replace. 

 

Disadvantages 

 Speed is minimum due to load. The mechanism it has 

permits limited speed. With load its speed is limited. 
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 Not smooth running. The ride is not smooth when it moves 

with its legs. The movement of legs results in shacking. 

 High powered motor is needed. For the movement of legs 

and transformation from leg to wheel requires a high powered 

motor. 

 

7. CONCLUSION 
 

The present model presents us with an alternative to wheel drive. 

It can be used for off/on road driving. The legs are suitable for 

off road driving while the wheels are best for on road driving. It 

find its application in surveillance (both day & night). By 

mounting cameras on it one can easily do surveillance not only 

in days but also at night. It also find application in Military. 

Military can use a bigger model of this for transportation. 

Smaller model can help them in identifying enemy’s camps. It 

can also be use in identifying land mines. It can help in rescue 

missions. It can also be used in home security system. Since it is 

not very expensive it can be used as home security system. It is 

easy to use therefore using it will not be a problem. Plus its 

maintenance is cheap. It can be use in disaster areas to help the 

victims. It can be accessible in areas not accessible by humans. It 

can be used for exploration.  
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