
 

 

  

Our Part II project allows you to explore the connections between historical and 

technological materials science developments through an examination of Paul 

Revere’s metallurgical work. 

 Your team will select a project topic with a historical question, an alloy 

system, and a fabrication technique related to Revere’s own activities, and you will 

investigate his methods and products in order to produce Revere-like artifacts. 

 Your team will design experiments and use our modern laboratory 

equipment to answer a historical question of importance to Revere and/or shed 

light on materials processing-microstructure-property relationships that were 

unclear in Revere’s day.   

 Your team will display your historical and technical findings via 

presentations, a Wikipedia page, and a poster, thereby illustrating your growing 

abilities in oral, written, graphical, and visual communication.   

 

By the end of Part II, you will understand how to control, modify, and predict material properties and 

microstructure; you will be able to increase the strength, decrease the brittleness, refine the grain size, and change 

the microstructural features of alloy systems while locating sources, extracting valuable context, interpreting 

evidence, writing theses, and dressing like a historian.  As a result of your Part II experiences, your hands will 

smell like oxidized metal and you’ll dream of colonial metalworking.  By the end of Part II, you may start to 

classify yourself as a “materials scientist” and use words like “Tories” and “Furnass” when discussing your 

weekend plans, but you’ll probably still be too embarrassed to advertise your new-found love to your friends and 

family.  This is OK … we still have Part III. 

 

Project Two starts on Monday, March 4th and ends on Wednesday, April 3rd. 

 

This document has three parts. Click on each part to get there: 

 Project Goals & Learning Objectives 

 Project Framework 
 Project Deliverables



 

The goals of the Part II project are to answer a historical (contextual) question of importance to Revere and to shed 

light on materials processing-microstructure-property relationships that were unclear in Revere’s day. The 

historical component of Part II provides an opportunity to use historical sources to investigate a thesis relevant to 

the chosen project.  The technical component of the Part II project provides an opportunity for you to explore 

Revere’s processing techniques and the connections among material microstructure, processing, and performance.  

You will create a poster that will be graded according to its effectiveness in communicating your findings.  You will 

also educate your classmates through two presentations and you will educate the wider world via a Wikipedia 

page. 

 

The historical component of the Part II project requires that you craft a thesis statement that incorporates a 

proposed answer to the historical question we identify at the start of the project. Thesis statements should include 

some context, a provocative and significant hypothesis, and some explanation of the larger significance of this 

issue.  The experimental portion involves learning some material processing methods and applying some new 

analytical techniques.  Your team will design experiments to determine properties and characteristics of a material 

system, but this time you will actually process materials prior to analysis, and connect the effects of processing to 

material microstructure and properties. You will learn about binary phase diagrams, solid state phase 

transformations, strengthening mechanisms, thermal processing, mechanical processing, and applications of 

materials (both modern and historical), and improve your skills at making structure-processing-property-

performance connections.  

 

The self-directed learning component of the Part II project requires that you reflect on your experience in project 

one and build on it. Did you make progress towards your learning goals? Did you strategies work? Do the goals 

that you set for yourself still make sense, now that you know how the course is structured? How can you make 

progress towards your goals in this new project? In addition, we will be paying attention to your teaming skills. 

This is a great opportunity for you to take control of your learning and develop some serious teaming chops. 



 

For this project, we will form teams based on your interest in exploring different questions of historical and 

materials science relevance, or your interest in working with particular alloys or processing methods.  Look over 

the question/alloy/process combinations in the following table, and identify 2-3 project topics you would like to 

explore.   

 

 
Metal or 

Alloy 

Processing 

Technique(s) 
Product Historical Question 

1 Silver alloys Casting 
Buckles, rings, 

other small items 

Why did Revere decide to use sterling silver almost 

exclusively for his silver products, and not pure silver 

or other silver-copper alloys? What were the 

consequences of this alloy choice (costs, benefits, 

impacts)? 

2 
Sterling 

silver 

Rolling and 

forging 

Vessels (e.g., 

"cann") 

Revere may have used two different techniques for creating 

a vessel: rolling and forging.  What are the tradeoffs 

associated with rolling versus forging of sterling silver sheet 

for use in products such as teapots, plates, etc.? 

3 

Sterling 

silver and 
copper 

Wire drawing Chains and pins 

Revere mastered the art of copper bolt and spike 

manufacture quickly. Did Revere’s experience in drawing 

silver and sterling silver wire ease his transition to the 

manufacturing of copper bolts and spikes? What were the 

similarities and differences between his silver and copper 

drawing operations? 

4 Bronze Casting Bells 

Revere’s church bells were made of bronze alloys with a 

relatively high amount of tin. Why did he use an alloy of 

copper and tin, as opposed to pure copper? What factors 

influenced his alloy selection?  What's up with the Revere 

bell in Needham's First Parish Church? 

5 Copper 
Casting and 

forging 
Bolts and spikes 

Some of Revere’s contemporaries used casting to make 

copper bolts and spikes. Why did Revere insist that forging 

was the best technique for bolt and spike fabrication? What 

were the consequences of this choice? 

6 Copper Rolling Sheathing 

Revere had a lot of questions regarding the best way to roll 

copper sheets. For example, when and how should the 

sheets be annealed?  Should the sheets be quenched after 

annealing?  What direction should the copper sheets be 

passed through the rollers?  How should the sheets be 

finished after rolling? Design a set of experiments to 

investigate one or more of these variables.  Why did Revere 

consider these questions important, and what were the 

consequences of his techniques? 

 

 

The general project framework looks like this: 

 

0. Form a team around common interest in investigating one of the questions above. There are two rules: 

a. Each team should have four team members.  

b. There should be two first-year students and two second-year students on each team. 

1. Develop an integrated three story thesis.  This has three components: 

a. CONTEXT.  What materials science concepts relate to your study?  What materials science question will you 

answer?  What historical narrative informed your thesis?  What historical question will you answer?  What 

are the connections between the materials science and historical aspects of your study? 



 

b. HYPOTHESIS.  What is your answer to your research questions?  Remember that this cannot be a trivial or 

obvious answer: your hypothesis must be controversial and must require evidence and analysis to prove it. 

c. SIGNIFICANCE.  What are the larger historical and materials science ramifications of your study?  

2. Design a series of materials science experiments that accomplishes the following: 

a. Gather relevant information.  Design a detailed experimental plan with identified process or material 

composition variables. Determine an appropriate set of properties or characteristics to test or examine.  

Select appropriate materials science laboratory tools and techniques for the analyses. 

b. Process your metal or alloy, and measure properties and characteristics.  

c. Spend some time examining microstructural features of your processed alloys, and connect what you 

observe to materials science theoretical concepts (phase diagrams, phase transformations, diffusion, 

strengthening mechanisms, etc.).  

3. Design and implement a historical research approach that accomplishes the following: 

a. Lay out a series of smaller questions that collectively address your main thesis. 

b. Organize your questions into a sequential outline that illustrates how the questions build upon each other 

and lead to a single conclusion. 

c. Identify relevant secondary sources, starting with Rob’s book but including at least two other works by 

historians interpreting this time period. 

d. Identify relevant primary source information.  This can include the Revere Family Papers (RFP), On Divers 

Arts, by Theophilus (published in 1122 AD), The Pirotechnica, by Vannoccio Biringuccio (around 1540 AD), 

De Re Metallica, by Georgius Agricola (1556 AD), and A Diderot Pictoral Encyclopedia of Trades and Industry, by 

Denis Diderot (1751 AD).  You need at least one significant and relevant primary source, though most 

groups should use two. 

e. Use your evidence to address your questions.  Interpret the evidence and weave it into your arguments. 

4.   Interpret and synthesize your materials science and historical evidence and analysis, and form compelling 

conclusions 

5.   Present your results in a manner that Rob and Juliana love:  WRITING!  PRESENTATIONS!  POSTERS! 



 

1. Project Proposal 

Due: Thursday, March 7, 3:10pm (end of class) 

 

The proposal gives you the opportunity to draft a project plan and receive feedback.  See “Project Framework” 

(above) for information about the project’s goals and evolution.  We leave the format and content of the 

proposal to your esteemed discretion, and humbly ask that you include answers to the following questions: 

A. What are your team name, mascot or motto, and membership roster? 

B. What metal and fabrication process are you studying? 

C. What main question(s) are you trying to answer?  What are some smaller questions that might help you 

along the way?  These questions should integrate history and materials science. 

D. To the best of your knowledge, what will your experimental project approach be? We understand that you 

just started this project and don’t expect tons of details.   

E. Similarly, what historical evidence will you gather?  Please tell us: 

a. The PRIMARY sources that look interesting to you from the lists in section 5 of this WAD. 

b. The SECONDARY sources that you believe you will use (for Rob’s book please tell us which 

chapters, but look for other sources too) 

c. The Paul Revere context that is most relevant for your project: i.e., which themes or life experiences 

will inform this study? 

d. The larger context that you believe is most relevant for your project: which themes or trends in 

American history will inform this study? 

F. How will you use your time throughout the next four weeks?  This is an essential question and we would 

like a somewhat detailed answer.  You are welcome to answer this question graphically rather than 

verbally: for example, through a timeline or chart that displays major milestones and measures your 

progress. 

G. How will your team “divide and conquer” the many tasks needed for ultimate victory?  Who does what? 

a. How does this enable each of you to accomplish your goals? 

2. Wikipedia Page Editing 

Length:  A total of three or four paragraphs of polished text 

Due:   Thursday March 28, 1:30 PM (i.e., the start of class on Thursday) 

Collaboration:  Work on this with your teammates. 

 

Your team has an important responsibility that coincides with a wonderful opportunity: you get to share your 

knowledge with the world!    

Locate a Wikipedia page that can benefit from what you have been learning about history and materials 

science.  The Paul Revere page is an obvious (and very important) candidate that clearly needs some TLC, but 

you are welcome to identify a different page.  Find a way to present your research in a clear, engaging, 

informative, educational, and Olinesque manner, following both the Wikipedia conventions and the proper 

historical conventions with regards to quotations and citation. 

Your Wikipedia page is due at the start of class on Thursday the 29th, and we will have a quick group editing 

session.  After you incorporate all of your feedback you should post your edits to Wikipedia. 

If you have a different public venue in mind for this assignment you are encouraged to ask us if it is 

appropriate.  We are open minded and mainly want you to educate the broader public while having some fun! 

  



 

4. Project Poster and Presentation 

Poster Size:   Approximately 29” x 38” (one per team) 

Presentation Length:  Prepare a 5-minute overview of your work for the poster session 

Due:     Wednesday, April 3, 1:30 PM (i.e., the start of class) 

Collaboration:   Work on the poster and presentation with your teammates.  

 

The Rob and Juliana Challenge:  Your team must prepare a poster that seamlessly integrates your team’s 

investigations of the contextual and technological factors that affected Paul Revere’s life and work.  The 

framework of your poster should be based upon the early American context (political, social, economic, and 

environmental elements) surrounding Revere’s metallurgical career and decision-making processes.  You 

should use appropriate materials science experimental data and technical analyses to clarify and support the 

contextual angles you choose to explore in this project.  Do not use valuable poster real estate with dry 

discussions of your experiments and your data.  We want you to educate your audience in a manner that also 

inspires them. 

All teams will present the key connections and concepts from their phantasmagoric Part II project/poster in 

class, and lead a brief classroom discussion on an aspect of their project that they found particularly surprising 

or interesting.  Make sure that you address historical and technical issues in roughly equal quantities. 

You cannot address all of the aspects of your processes and alloys or all of the nuances of a historical study in 

the poster.  Do your best to focus on one or two big questions and use the poster tell a compelling story of 

history, science, and technology!   

 

The poster will be assessed according to the following 

criteria: 

 Communication (written, graphical, visual) 

 Analysis (both technical and historical) 

 Understanding of Context 

 

Also included in the Part II grade are assessments of 

teaming and life-long learning skills.  Your teaming 

skills will be assessed as part of the Part II project, and 

teaming scores from your peers, yourself, and your 

instructors will contribute toward your teaming 

competency grade.  Be aware of the contributions of all 

team members and make sure that all of you contribute 

to both the technical and historical portions of the 

poster.  Your capacity for life-long learning will be 

gauged at the end of the project. 


