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Vocabulary 

*definitions adapted primarily from vocabulary.com

chemist  n a scientist who specializes in chemistry 

chemistry 
n 

the science of matter; the science that tells us what things and people are 
made of; the branch of the natural sciences dealing with chemicals and 
elements, the building blocks of our world 

consultant n an expert who gives advice 
economy n the system of producing, distributing, and consuming goods and services 

engineering n 
the discipline dealing with the art of applying scientific knowledge to 
practical problems; the field where science, math, and technology meet 

experimental adj 
describes something that is at an early stage, being observed, tested out, and 
subjected to experiments as it’s being developed 

financing n the process of finding money for something you want 
foreign adj relating to or coming from another place or part of the world 
Great 
Depression n 

the economic crisis beginning with the stock market crash in 1929 and 
continuing through the 1930s and early 1940s   

implement v follow to a conclusion or bring to a successful end 

industry n 
used to refer to a group of similar businesses that make goods and services 
for sale 

laboratory n 
a place where experiments happen, usually scientific experiments with 
chemicals 

mill n 
a factory or plant with one or more buildings with facilities for 
manufacturing  

munitions n materials used in war; especially weapons and ammunition 
naval stores n products made from pine sap such as turpentine, pitch, and tar 
newsprint n Inexpensive paper that’s used to print newspapers 
organic adj refers to living things or material that comes from living things 
pharmaceuticals n any kind of drug used for medicinal purposes 
production n the process of goods being made or manufactured 
profitable adj describes something that makes money 

pulp n 
a soft, squishy, or slightly wet mush; pulp made from trees is created with a 
chemical process and is used to make a variety of paper products 

pulpwood n a softwood used to make paper 
research n a search for knowledge 

resin n 
a sticky substance that oozes out of fir and pine trees; resin is insoluble in 
water 

sulfite n compounds that contain the sulfite ion 
synthetic adj  made of artificial materials; usually created by chemical synthesis 
textiles n something made by knitting, weaving, or crocheting fibers together 
turpentine n volatile liquid made from resin obtained from live trees, mainly pine 
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Lesson Plan: Charles Herty the Innovator 

Overview 

In this lesson, students will explore what it means to be innovative by studying the 
example of Georgia native Dr. Charles Herty. In addition to understanding the 
concept of innovation, students will also get practice using primary and secondary 
sources and will learn about the historical context of Dr. Herty’s innovations.  

The lesson begins with a hands-on activity using Legos to introduce the concept of 
Henry Ford’s assembly line. This concrete example of innovation will activate prior 
knowledge and start a conversation about what it means to be innovative and how 
innovators change history. Students will focus on the example of Charles Herty by 
working together to build a timeline that includes historical events and primary 
sources.  

Essential Questions 

 What does it mean to be innovative?
 What are the common characteristics of innovators?
 How do innovators change history?

Georgia Standards of Excellence  
*originally presented to a 5th grade class; easily adapted for 5th, 8th, and High 
School U.S. History 

Historical Understandings 
Fifth Grade 
 SS8H2 Describe U.S. involvement in World War I and post-World War I

America
 SS5H3 Explain how the Great Depression and New Deal affected the lives

of millions of Americans.
 SS5G2 Explain the reasons for the spatial patterns of economic activities.
 SS5E1 Use the basic economic concepts of trade, opportunity cost,

specialization, productivity, and price incentives to illustrate historical
events

 SS5E3 Describe how consumers and producers interact in the U.S.
economy.



5 

Eighth Grade  

 SS8H8 Analyze Georgia’s participation in important events that occurred
from World War I through the Great Depression.

 SS8H2 Evaluate the influence of Georgia-based businesses on the State’s
economic growth and development.

United States History 

 SSUSH16 Investigate how political, economic, and cultural developments
after WWI led to a shared national identity.

 SSUSH17 Analyze the causes and consequences of the Great Depression.

Information Processing Skills 

 Organize items chronologically
 Identify and use primary and secondary sources
 Interpret timelines
 Draw conclusions and make generalizations

Reading Standards for Literacy in History/Social Studies (RHSS) Grades 6-8 

 L6-8RHSS1: Cite specific textual evidence to support analysis of primary
and secondary sources.

 L6-8RHSS2: Determine the central ideas or information of a primary or
secondary source; provide an accurate summary of the source distinct from
prior knowledge or opinions.

 L6-8RHSS4: Determine the meaning of words and phrases as they are
used in a text, including vocabulary specific to domains related to
history/social studies.

 L6-8RHSS7: Integrate Visual information (e.g., in charts, graphs,
photographs, videos, or maps) with other information in print and digital
texts.

 L6-8RHSS8: Distinguish among fact, opinion, and reasoned judgement
in a text.

 L6-8RHSS9:  Analyze the relationship between a primary and secondary
source on the same topic.
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Reading Standards for Literacy in History/Social Studies (RHSS) Grades 9-12 

 L11-12RHSS1: Cite specific textual evidence to support analysis of primary
and secondary sources, connecting insights gained from specific details to
an understanding of the texts as a whole.

 L11-12RHSS2: Determine the central ideas or information of a primary or
secondary source; provide an accurate summary that makes clear the
relationships among the key details and ideas.

 L11-12RHSS4: Determine the meaning of words and phrases as they are
used in a text, including analyzing how an author uses and refines the
meaning of a key term over the course of a text (e.g. how Madison defines
faction in Federalist No. 10).

 L11-12RHSS7: Integrate and evaluate multiple sources of information
presented in diverse formats and media (e.g., visually, quantitatively, as
well as in words) in order to address a question or solve a problem.

 L11-12RHSS8: Evaluate an author’s premises, claims, and evidence by
corroborating or challenging them with other information.

 L11-12RHSS9: Integrate information from diverse sources, both primary
and secondary, into a coherent understanding of an idea or event, noting
discrepancies among sources.

Materials 

 Legos
 Timer or phone with timer
 Charles Herty primary and secondary source print outs
 Herty Timeline print outs
 Dictionaries or web-connected devices with access to vocabulary.com or other

online dictionaries

Procedures 

Discussion: What is Innovation? 

 Start by asking students what they think the word innovation means.
After taking a few guesses and discussing as a class, use a dictionary or
the internet to look up definitions of the word innovation. Here is a
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nice simple definition from vocabulary.com: An innovation is the 
introduction of something new.  

 Next, ask if students can think of some examples of innovation. For
example, can they think of an innovative technology or a person who
they consider innovative? Next, ask what the students think is the
difference between innovation and invention. After discussing student
ideas, explain that the next activity will help them better understand the
word innovation and how it is different from pure invention.

Activity: Assembly Line 

Before the lesson, use Legos to make a pattern that your students will 
replicate. You will call this a widget. The widget should be a fairly simply 
design made by putting blocks of varying size and shapes together. You will 
need to have the exact Legos needed to make four exact duplicates of your 
widget.   

 Begin by telling students that you are opening a widget factory. Next
show them your widget made from Legos. Select four students to work
in your widget factory.

 Round 1: Place the pieces needed to make duplicate widgets around the
classroom. Then explain that each of the workers will need to gather the
materials needed and make an exact duplicate of your widget. Make it
clear to them that time is money and the faster they make widget the
more money everyone will make. Let them know you will be timing
their work and putting the times on the board. Record the time of
round 1 on the board.

 Round 2: Have your first group of workers sit down. Next, either ask
students for ideas on making the process faster or simply suggest that
you might be able to make widgets more quickly if you put all the
materials the workers need in one place where it is easy to access. Hire
four new workers and move all the materials in one place near them.
Record the time of round 2 on the board. It should take less time.

 Round 3: Explain to the students that you have heard of a new way of
making widgets using something called an assembly line and you want to
see if it is faster. Hire four new workers for your factory and set up an
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assembly line. Give each worker one task in building the widget then get 
them to pass the widget down the line for the next person to complete 
their step. Instead of each worker making one complete widget, the four 
workers will use the assembly line to put four widgets together.  

 Finish the activity by discussing the impact of Henry Ford’s innovative
assembly line on American history. Explain that Henry Ford did not
invent the assembly line. He had seen similar processes at work in other
industries. He took what he learned and made the assembly line to work
in the automobile industry. The result of this innovation was a dramatic
decrease in time it took to make a car, which led to dramatically
lowering the price and selling more cars. You can brush up on your
Henry Ford history with this concise article on History.com
(http://www.history.com/this-day-in-history/fords-assembly-line-
starts-rolling)

 Tie everything back to the word innovation and explain that they will be
learning about an innovator from Georgia next.

Discussion: Primary vs. Secondary Sources 

 Explain that students will be working with primary and secondary
sources in their next activity. Ask students if they know the difference
between primary and secondary sources. A fun and simple way to
remind students about primary sources is to ask students if the word
primary has the letter “i” in it. Then, have them point to their eye as
they say, “primary sources are eyewitnesses to history.”

 You may want to go over a few examples of primary and secondary
sources to help with student understanding. The Ithaca College Library
has a good subject guide on the topic
(https://library.ithaca.edu/sp/subjects/primary).

Activity: Who was Dr. Charles Herty? 

In this activity, students will read and discuss a secondary source on Charles 
Herty before the teacher models the inquiry process using a primary source 
related to Charles Herty. These two activities will help students complete the 
Herty Timeline.  

http://www.history.com/this-day-in-history/fords-assembly-line-starts-rolling
http://www.history.com/this-day-in-history/fords-assembly-line-starts-rolling
https://library.ithaca.edu/sp/subjects/primary
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 Give each student a copy of the attached Charles Herty secondary
source. Ask students to read the secondary source quietly on their own.
Check student understanding with these follow-up questions:

o What did Charles Herty study in college?
o Why do you think Charles Herty is important to Georgia history?
o What is chemistry?
o What kind of work did Charles Herty do?
o What industries did his work impact?

 Give each student a copy of the attached primary source. Lead the
students through an analysis of the photograph using the Library of
Congress Primary Source Analysis Tool as a guide. Start by asking
students to observe the image. What do they see, what sticks out at them
the most, what details do they notice? Next, ask students to reflect on
the photograph by coming up with hypotheses about the primary
source. For example, students may guess that the photograph is old or
that they think the man in it must be Charles Herty. They may guess
that he is in his office.   Finally, get students come up with additional
who, what, when, where, and why questions that lead to more
observation and reflection.

 You can download a teacher’s guide to analyzing photographs and
prints on the Library of Congress website
(http://www.loc.gov/teachers/usingprimarysources/resources/Analyzing
_Photographs_and_Prints.pdf)

Activity: Dr. Herty Timeline 

Before the lesson: Print and cut out the timeline dates, activities, primary 
sources, and innovation labels. Laminating is suggested for multiple uses. 

In this activity, students will be tasked with putting together a Charles Herty 
timeline using the provided dates and events. Students will then be asked to 
label innovations in the timeline and finally match primary sources with the 
timeline events.  

 Tell students that your Charles Herty timeline has gotten all jumbled up
and you need their help putting it back together. Present the jumbled
events and dates to the students and ask them to work together to place the

http://www.loc.gov/teachers/usingprimarysources/resources/Analyzing_Photographs_and_Prints.pdf
http://www.loc.gov/teachers/usingprimarysources/resources/Analyzing_Photographs_and_Prints.pdf
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dates in order and match the correct event with each date. You may need to 
line up desks, use the floor, or use a removable adhesive to build the 
timeline on a wall or white board. You can provide more structure for 
your lesson by placing students into groups of four and giving them each 
four dates and events to put in order. You can use the same groups for 
placing the primary sources as well.  

 Next, show students the innovation labels. Let students know that you are
going to read the timeline together. Tell students to raise their hand if they
think one of the events deserves the innovation label. You can read the
timeline yourself or ask for student volunteers. Ask students to explain why
an event deserves the innovation label when they raise their hand.

 Finally, explain that the last step in completing the timeline is adding
primary sources. Make sure that students understand there is not a primary
source for each date. Students should also know that no date has multiple
primary sources. Present the jumbled mix of primary sources and tell
students to work together to place them with the right date and event. For
more structure, split students into groups and have them work with specific
primary sources.

Attachments 

A) Charles Herty Secondary Source

B) Charles Herty Primary Source

C) Charles Herty Timeline

D) Innovation Labels

E) Charles Herty Timeline Primary Sources
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Attachment A 
Charles Herty Secondary Source 

Name: Charles Holmes Herty  

Born: December 4, 1867 in Milledgeville, Georgia 

Died: July 27, 1938 

Education: Herty studied chemistry at the University of Georgia (UGA) and Johns Hopkins 
University. After graduating, he taught chemistry at UGA. He was very involved in athletics at 
UGA. He was responsible for organizing UGA’s first real football team.  

Career: Herty became a chemist. He held many important jobs during his lifetime: 

 Professor of chemistry at the University of Georgia and the University of North
Carolina at Chapel Hill

 Expert at the U.S. Bureau of Forestry
 President of the American Chemical Society and the Synthetic Organic Chemical

Manufacturers Association
 Editor of the Journal of Industrial and Engineering Chemistry 
 Consultant for industry and government

Innovations: Charles Herty is most famous for his work with pine trees: 

 In 1901, he introduced an innovative cup and gutter system for collecting resin from
pine trees. The resin was used in the naval stores industry.

 In the 1930s, he found a way to make paper pulp from young pine trees. People
thought the pine trees had too much resin, but Herty used an acidic sulfite solution to
digest the wood.

Vocabulary 

chemist n a scientist who specializes in chemistry 

chemistry 
n 

the science of matter; the science that tells us what things and people are made of; 
the branch of the natural sciences dealing with chemicals and elements, the 
building blocks of our world 

consultant n an expert who gives advice 

engineering n 
the discipline dealing with the art of applying scientific knowledge to practical 
problems; the field where science, math, and technology meet 

industry n used to refer to a group of similar businesses that make goods and services for sale 
naval stores n products made from pine sap such as turpentine, pitch, and tar 

pulp n 
a soft, squishy, or slightly wet mush; pulp made from trees is created with a 
chemical process and is used to make a variety of paper products 

resin n a sticky substance that oozes out of fir and pine trees; resin is insoluble in water 
sulfite n compounds that contain the sulfite ion 
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Attachment C  

Charles Herty Timeline 
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1867 
1886 



15 

1890 
1901 



16 
 

1902 
1905 
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1915 
1917 



18 

1918 
1921 



19 

1926 
1928 



20 

1932 
1933 
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1938 
 

21st Century 
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Today, the paper and pulp industry is very important to Georgia 
and the entire southern region. There are 12 pulp mills in 

Georgia. The paper and pulp industry contributes billions of 
dollars to the economy and employs thousands of Georgians. 

Charles Herty died on July 27, 1938. A few weeks before he 
learned that plans were being finished to start the very first 

southern newsprint mill in Texas. The newsprint mill would use 
the research Charles Herty did at his laboratory to make paper 

pulp from pine trees. 
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On March 31, 1933, the Soperton News printed its weekly 
newspaper on experimental paper made at the Savannah Pulp 

and Paper Laboratory. Other newspapers around Georgia did the 
same thing over the next few years.  
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In 1932, Charles Herty opened the Savannah Pulp and Paper 
Laboratory. His goal was to start newsprint businesses in the 

South using pine trees. 

Herty believed that paper could be made from fast-growing 
young pine trees. Most people thought he was wrong. They 

believed the trees were too soft and gummy. At the Savannah 
Pulp and Paper Laboratory, Herty proved that you could make 
paper from young pine trees using an acidic sulfite solution to 

digest the wood.  
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In 1928, Charles Herty started working full-time as a consultant. 
Herty was most interested in promoting the use of chemistry to 

improve the southern economy and improve the standard of 
living for American citizens. 

As a consultant, Herty gave a lot of speeches and wrote a lot of 
papers about the importance of chemistry to our everyday lives. 

His speeches focused on the role of chemistry in industry, 
medicine, and warfare.  
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Herty became an advisor to Chemical Foundation Inc. in 1926. 
He was assigned the job of working with Senator Eugene Ransdell 

to pass legislation created the National Institute of Health. 
Passed in 1930, the Ransdell Act reorganized and expanded the 
Hygenic Laboratory and gave it the new name National Institute 

of Health. 
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In 1921, Charles Herty became the first president of the 
Synthetic Organic Chemical Manufacturers Association. He was 

president until 1926.  

 

 

 

Charles Herty wrote a short article titled “War Chemistry in the 
Alleviation of Suffering” in the September 1918 issue of the 

Journal of Industrial and Engineering Chemistry. Herty argued 
that America needed a research institution that would make it 
easier for chemists and medical professionals to work together 
testing new medicines. Herty’s influence helped establish the 

modern National Institutes of Health.  
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Charles Herty was editor of the Journal of Industrial and 
Engineering Chemistry from 1917 until 1921. It was a popular 

journal read by people all over the country. 

Herty used his position to encourage chemists to help America 
during World War I. He believed it was important for businesses, 

government, and universities to work together so that the 
military had all the materials it needed to win the war. For 
example, Herty did not think it was a good idea to purchase 

items like munitions, pharmaceuticals, and textiles from foreign 
countries. He also supported creating the Chemical Warfare 

Service. 

 

 

 



29 

In 1915, Charles Herty was elected president of the American 
Chemical Society.  

In 1905, Charles Herty became a professor of Chemistry at the 
University of North Carolina at Chapel Hill. He taught there until 

1916. He did a lot of research about how to use pine trees to 
make different products. 



30 
 

In 1902, Charles Herty started working for the U.S. Bureau of 
Forestry. His job was to make the cup and gutter system perfect 

and to show others how to use it. Soon, most turpentine 
gatherers in America used the Herty cups. 
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Charles Herty introduced a cup and gutter system for collecting 
resin from pine trees in 1901. The resin was used to make 

turpentine and other products in the naval stores industry. Herty 
experimented with the new system in Statesboro, Georgia. His 
cup and gutter system did not hurt the trees as much as the old 
boxing system. It also helped get more resin from the trees and 
did not cost a lot of money. The cups used to collect resin are 

called Herty Cups.  
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Charles Herty graduated from Johns Hopkins University in 1890. 
He earned a Doctorate in Chemistry. Herty became a chemistry 

professor at the University of Georgia.  

In the Fall of 1890, Charles Herty introduced football to UGA. He 
learned about the game while studying at Johns Hopkins. Herty 

also helped organize the Athletic Association and raise money for 
organized sports at UGA. He worked at UGA until 1902. 
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Charles Herty graduated from the University of Georgia in 1886. 
He earned a Bachelor’s Degree in Chemistry. 

 

 

 

 

 

Charles Herty was born in Milledgeville, Georgia, on December 4, 
1867. 
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Attachment D 
Innovation Labels  

 

 

INNOVATION INNOVATION 

INNOVATION INNOVATION 
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Attachment E 
Charles Herty Timeline Primary Sources 

 
 

Year Primary Source 
1867 Capitol at Milledgeville, Georgia, in 1865. From the GHS Collection of Etchings, Silhouettes, and 

Prints, MS1361PR. 
1890 The 1891-1892 Football Team at the University of Georgia. Courtesy of Sports Information 

Office, University of Georgia. 
1901 Ceramic Herty Cup. From the Georgia Historical Society Collection of Objects, A-1361-374. 

1902 “A New Method of Turpentine Orcharding,” 1903. Washington, D.C.: U.S. Dept. of Agriculture, 
Bureau of Forestry. 

1905 Charles H. Herty “Industrial and Scientific Aspects of the Pine and its Products,” Journal of the 
Elisha Mitchell Scientific Society (University of Chapel Hill, NC), Vol. 23, 1907.  Retrieved from 
the Internet Archive (archive.org). 

1917 The Journal of Industrial and Engineering Chemistry, July 1, 1917,vol. IX, no. 7.  Retrieved from 
HathiTrust (hathitrust.org). 

1918 Charles H. Herty. “War Chemistry in the Alleviation of Suffering,” The Journal of Industrial and 
Engineering Chemistry, September, 1918, vol. X, no. 9.  Retrieved from HathiTrust 
(hathitrust.org). 

1926 The Ransdell Act of 1930. 

1928 “Southern Agricultural Workers Acclaim Dr. Charles H. Herty,” The Cass County Sun (Linden, 
Tex.), Vol. 60, No. 15, Ed. 1 Thursday, April 11, 1935.  University of North Texas Libraries, The 
Portal to Texas History, texashistory.unt.edu; crediting Atlanta Public Library. 

1932 Photos of Dr. Herty’s Experimental Paper Lab, 1932-1935. From the Foltz Photography Studio 
Photographs, MS 1360. 

1933 Papers Printed on Georgia Pine Paper, 1936. From the Foltz Photography Studio Photographs, 
MS1360. 

21st 
Century 

Georgia Forestry Commission, “Georgia Wood-Using Industries – 2015 Pulp and Paper. Created 
by Michael Torbett, December 2015.  
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Capitol at Milledgeville, Georgia, in 1865. From the GHS 
Collection of Etchings, Silhouettes, and Prints, MS1361PR. 
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The 1891-1892 Football Team at the University of Georgia. 
Courtesy of Sports Information Office, University of Georgia. 
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Ceramic Herty Cup. From the Georgia Historical 
Society Collection of Objects, A-1361-374.  
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The 1891-1892 Football Team at the University of Georgia. 
Courtesy of Sports Information Office, University of Georgia. 
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Charles H. Herty “Industrial and Scientific Aspects of the Pine and its Products,” Journal of the 
Elisha Mitchell Scientific Society (University of Chapel Hill, NC), Vol. 23, 1907.  Retrieved from the 
Internet Archive (archive.org).  
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Charles H. Herty “Industrial and Scientific Aspects of the Pine and its Products,” Journal of the 
Elisha Mitchell Scientific Society (University of Chapel Hill, NC), Vol. 23, 1907.  Retrieved from the 
Internet Archive (archive.org).  



43 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Journal of Industrial and Engineering Chemistry, July 1, 1917,vol. IX, no. 7.  
Retrieved from HathiTrust (hathitrust.org).  
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The Journal of Industrial and Engineering Chemistry, July 1, 1917,vol. IX, no. 7.  
Retrieved from HathiTrust (hathitrust.org). 
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Charles H. Herty. “War Chemistry in the Alleviation of Suffering,” The Journal of 
Industrial and Engineering Chemistry, September, 1918, vol. X, no. 9.  Retrieved 
from HathiTrust (hathitrust.org). 
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Charles H. Herty. “War Chemistry in the Alleviation of Suffering,” The Journal of 
Industrial and Engineering Chemistry, September, 1918, vol. X, no. 9.  Retrieved 
from HathiTrust (hathitrust.org). 
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The Ransdell Act of 1930. 
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“Southern Agricultural Workers Acclaim Dr. Charles H. Herty,” The Cass County Sun (Linden, Tex.), 
Vol. 60, No. 15, Ed. 1 Thursday, April 11, 1935.  University of North Texas Libraries, The Portal to 
Texas History, texashistory.unt.edu; crediting Atlanta Public Library 
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Photos of Dr. Herty’s Experimental Paper Lab, 1932-1935. From the 
Foltz Photography Studio Photographs, MS 1360. 
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Papers Printed on Georgia Pine Paper, 1936. From the Foltz Photography 
Studio Photographs, MS1360. 
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Georgia Forestry Commission, “Georgia Wood-Using Industries – 2015 
Pulp and Paper. Created by Michael Torbett, December 2015. 
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