
Career Episode 2 
Beam Engine Automata 

Introduction 

CE 2.1.1 
This was a project done for the unit of Advance Mechanical Design which I studied in my Bachelor of 

Engineering Technology degree. This project related to a challenge that was given to the students by the 

Lecturer to showcase our learning skills. I began working on this project in __________ and it came to an 

end in ___________. 

Background 

CE 2.2.1 
The Lecturer gave a challenge to the students in response to which we performed this project. The aim 

of this project was to use 3 mechanisms and make moving automata. The emphasis of this project was 

on to finding a cheap and affordable design for automata which should use 3 mechanisms. For the 

purpose of this project, I performed a careful examination. I took 3 designs and decided to use beam 

engine. I knew from research that the beam engine was initially used to pump water from mines and 

then later on as a steam engine. I understood that the beam engine used 3 mechanisms. I decided to use 

wood pallets in order to maximize the cost effectiveness of the design.  

CE 2.2.2 
The purpose of this project was for the students to understand different mechanism that we use on a 

daily basis. I knew that simple and complex mechanical systems, working on basic mechanics principles, 

are used in all devices ranging from vehicles to watches. The most common mechanisms I understood 

were cam, gears, levers and springs. I understood the importance of using mechanical tools to rotate 

devices, lifting or pushing. 

CE 2.2.3 
It was a team of 3 students including me. The team was leaderless, so we all were working together 

without any special distinction. 

 

Figure 1: Project Reporting 

Lecturer

Team 
member 1 
(Humbal)

Team 
member 2

Team 
member 3



Personal Engineering Activity 

CE 2.3.1 
I knew that beam engine automata work on 3 different mechanisms: Cam, Crank and Four bar linkage. I 

decided to conduct more research on the mechanisms to fully understand them. Through my research 

and prior knowledge, I got better understanding of the mechanism involved. I knew cams are 

mechanical devices that convert rotational motion into linear notion. During one of our lab works of the 

same unit, I along with my fellows had made a cam mechanism with the help of Lego’s. That helped me 

a lot in designing the project. In this type, I had made a metal connected with a shaft and it pushed rod 

up and down. 

  

Figure 2: Cam lab work 

CE 2.3.2 
Similarly, I knew that crank mechanism is used to convert rotational motion into transitional motion. It 

has three revolutionary joints. In another lab work, I had understood the working of crank and was also 

able to understand the motion of crank. 

  

Figure 3: Crank lab work 

CE 2.3.3 

Similarly, I understood that four bar mechanism has four bar shaped links and 4 turning pairs. Every 4-

bar linkage has 1 fixed bar known as frame which may be actually the bar shaped, but mainly it 

represents the frame of a moving machine, and in this case is normally a huge casting of irregular shape. 

I also knew that one of the turning members in a 4 bar linkage usually plays its role as a driver and it is 



known as crank, while the other one is normally called the rocker or follower. The floating link that joints 

the crank and the rocker is known as connecting rod. In a lab work, I understood the motion of the 4 bar 

linkage.  

  

Figure 4: 4-Bar Linkage Lab Work 

CE 2.3.4 
In the beginning of the construction phase of the project, I made a strong base with strong wood. I 

attached a strong piece of wood, 90 degrees vertical to the middle of the base. Then I attached a fixed 

point on the top of it with 4 points to attach the 4-bar linking system, which was designed by my group 

mate prior to the construction. After that I constructed a fixed point and a wheel in the corner by using 

glue and wood building the cam mechanism. After that I built the connecting rod and crank mechanism 

which also connected to the four-bar linkage.  

CE 2.3.5 
Having known the concept of degree of freedom as the number of independent parameters which 

define a systems configuration, I understood that our project has 2 degrees’ freedom, the axis rotational 

link in the Y Direction. First, I hand sketched the mechanism to get the exact shape and to find the 

accurate measurement. 



 

Figure 5: 4 bar Sketch 

 

Figure 6: Crank Mechanism Sketch 



 

 

Figure 7: Cam Mechanism Sketch 

CE 2.3.6 
I performed the simulated the design on CAD after drawing it by hand. I understood that using a 

computer software would be helpful in not only getting the precise dimensions of the components but 

also would help us in understanding the loads and forces involved. The below images represent the CAD 

simulation I performed on SolidWorks software program. I have displayed the simulation done for each 

component separately.  



 

Figure 8: CAD Design (1) 

 

Figure 9: CAD Design (2) 



 

Figure 10: CAD Design (3) 

 

Figure 11: CAD Design (4) 

 

Figure 12: CAD Design (5) 



 

Figure 13: CAD Design (6) 

 

Figure 14: CAD Design (7) 



 

Figure 15: CAD Design (8) 

 

Figure 16: CAD Design (9) 



 

Figure 17: CAD Design (10) 

I have displayed the design of the full model in the below images. 

 

Figure 18: Full Model Rough Design (1) 

 



  

Figure 19: Full Model Rough Design (2) 

CE 2.3.7 
The machine that I designed was a combination of 3 mechanisms explained above in such a way that if 

the handle is rotated either by hand or a motor, as the wheel moved the cam mechanism came into play 

rotating the follower. As the follower rotated, since I had connected it with the 4-bar linkage from the 

top, and from the bottom I had connected it to the crank mechanism, which rotated the wheel which 

also helped in moving the 4-bar linkage system. 

 

Figure 20: Full Model Design (1) 



 

Figure 21: Full Model Design (2) 

CE 2.3.8 
I performed simulation of cam mechanism.  



 

Figure 22: Cam Wheel Simulation 

Following were the study properties. 



Table 1: Study Properties Cam Simulation 

 

I also made a table to demonstrate the units. 

Table 2: Units 

 

The following table demonstrated the material properties. 



Table 3: Material Properties 

 

I performed detailed calculations of loads and forces involved using SolidWorks. In the following table I 

have displayed the important information regarding the loads and fixtures of this component. 

Table 4: Loads and Fixtures 

 

I have demonstrated the mesh information in the following tables. 

Table 5: Mesh Information Summary 



 

Table 6: Mesh Information Details 

 



Table 7: Resultant Forces 

 

I have demonstrated the study results in the below table. 

Table 8: Resultant Forces 

 



 

 



 

Similarly, my team mates performed detailed simulation and study for connecting rod and piston rod. 

CE 2.3.9 
As the project came to an end when the full model design was complete, I then moved on to completing 

the other important project deliverable which was the project report. I referred to the notes taken 

during the project work, asked team mates for detail and also relied upon the research performed along 

with the SolidWorks simulations to complete the project report. I also included detailed drawings that I 

had initially made before doing CAD simulations in the project report. I ensured to cite all references 

from where I took information specially during the research phase of the project. I tried to make sure to 

give credit to anyone whose work I reused for this project. 

CE 2.3.10 
The project deliverables also involved presenting the project in front of the class. This was a very helpful 

activity as all class got to learn from all the projects performed. In any leaderless environment, I have 

noticed that leaders automatically emerge, and same was the case with this project. Each project 

activity required different skillset and therefore, the individual most comfortable with that activity stood 

up and took charge. I took lead in presenting the project as I also took lead in generating the project 

report. We had limited time so the main challenge was to summarize the project along with explaining 

the technicalities involved, and the steps followed to the audience. The questions at the end of the 

project were very thought provoking as the fellow students asked why we preferred one mechanism 

over the other. I took charge in answering the questions of the audience and I explained to them the 

methodology we followed to reach to the final product design. The lecturer appreciated our project 

work and told us that he was very much satisfied with our progress and learning. 



Summary 

CE 2.4.1 
The aim of this project was to use 3 mechanisms in automata design. The team paid special attention in 

order to find a best suitable design for the automata by using 3 mechanisms, to the most affordable way 

of meeting project objectives. In team meetings, we used to have a detailed discussion on what kind of 

design should we go for. After careful consideration, research and also discussing it with the Lecturer, 

we finally reached to the conclusion of making a beam engine. I already knew that a beam engine uses 3 

mechanisms so it did fulfil the requirements of the project, and we realized that we could make it in a 

cost-effective manner. It was a very helpful product designed in the past for pumping water from mines 

and then also used as a steam engine. The 3 mechanisms involved, I had already worked on during my 

lab sessions and this became the basis of my comfort with the design. 

CE 2.4.2 
This project was a challenge given by our unit Lecturer. This project not only enhanced my knowledge 

buy also provided me with an opportunity to work in a team environment involving a diverse set of 

individuals. The team comprised of 3 members. At the beginning we did face some problems related to 

coordination. It felt that we might not be able to work together at all. However, with time the 

communication became smoother and by the end of the project we were all good friends. Now that I 

look back, it does not even feel like there was any sort of problem at all. I am glad that we were able to 

sort out any differences that we had without involving a third party. This project enhanced my ability to 

work in a team and enhanced my communication skills as well. My overall experienced of working on 

this project was very good.  

 

 


