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1. Abstract 

Throughout the history of civilization mankind has made farming its primary food source. In the 

late 1700s, British Economist Malthus predicted that population would outgrow manôs ability to 

produce food. However with the vast technological advancements within the agricultural 

industry, the efficiency of farmers has greatly increased, thus allowing mankind to keep up with 

the growing population. Hard data will be used to show the change in population overtime as 

well as the overall food production in the United States over the past one hundred years. 

This paper looks at how agricultural technology changed and advanced during the first half of 

the 20
th
 Century. The primary method of study was through the diaries of Theophilus Brown, an 

engineer who worked for John Deere during this time. These diaries contained accounts of daily 

work as well as personal life displayed through text, sketches and pictures. Within the diaries, 

there is a vast well of first-hand information on the advancement of agricultural technology, both 

Theoôs and his competitors. 

Using the diaries along with supplementary historical references, this paper will look at how 

Theo Brown and John Deere affected the agricultural industry and therefore mankind as a whole. 

The team will look at the major innovations and projects of Theo Brown and John Deere to see 

how those affected the industry. 
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3. Introduction  

Feeding the world has long been a concern of humanity, one that draws much attention and 

thought.  In 1798 Thomas Malthus, a British Economist, released an essay which voiced, among 

other things, a concern about food production not being able to keep up with the exponentially 

growing population.  Just over 200 years later we have the data to confirm this exponential 

growth, yet we are still able to produce enough food to feed ourselves.  This must mean that 

there have been some very significant changes to the way we produce food.  Advancements in 

agricultural technology made it possible for a small group of farmers to grow enough food to 

feed a much larger group of people. It was through the competition and innovation of many 

engineers and businessmen throughout the industry that spawned these advancements and 

pushed them to become industry standards. 

For our project, we will focus on the engineer and how the engineer can bring these 

technological advancements into the marketplace. But first we must look at what qualities define 

a successful engineer. An engineer must communicate with his peers effectively; be 

knowledgeable in the latest state of the art technologies; be able to easily identify the causes of 

malfunctions in designs; be able to creatively find ways of improving them; and, above all else, 

have the customer in mind when inventing or modifying any new or existing device. It is also 

important that the company for whom the engineer works has certain qualities in order to create 

an environment that encourages and allows the successful engineer to unleash his full potential. 

The company must put quality and consistency in their product above all else and be dedicated to 

inventing new technologies to put themselves ahead of their competition. 
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We will show that Theophilus Brown and John Deere both had these qualities by exploring the 

diaries of Theo Brown, an engineer for John Deere & Co., currently the worldôs largest 

manufacturer of agricultural technology. The diaries recorded his thoughts and feelings on many 

issues that were important to him primarily his family and his work at Deere. After Theoôs death 

the diaries were donated to Worcester Polytechnic Institute in Worcester, MA where they now 

reside in the archives room of the George C. Gordon library.  There are sixty-three volumes in 

the collection. Theo kept a diary every year from 1911 through 1971, with two other diaries from 

1893 and 1897.  Figure 1 shows a few of Theoôs diaries, they are leather bound and many have 

his name printed on the covers. 

 

Figure 1: Sample of Theo's actual diaries 

In many of the daily entries, he includes various information, such as information about the 

weather and names of people whom he and his family ate dinner with that night. Theo pasted 

into his diaries the ticket stubs from his trips by train and, beginning in 1950, occasionally by 
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airplane. He attached stamps from his stamp collection, along with pamphlets and brochures 

from places he visited in his travels. On many occasions when Theo drove long distances he 

affixed the map that he used to find his way. When he watched a tractor being tested in the field 

he got the signatures of everyone else in the field. He also got signatures of his fellow hikers in 

the Blackhawk hiking club whenever they went hiking. Mostly, he attached photographs of 

important happenings of the day, be it work or personal. 

Theo was a fair photographer and took pictures of many of the things he encountered in his life. 

He used his camera for both work and play, on many days photos of tractors he tested in the field 

are side by side with pictures of his family. Whenever he went hiking with the Blackhawk hiking 

club or on vacation he took photos of people walking on the trail or of views he found 

interesting. Figure 2 below shows a photograph Theo took on one of his vacations; it shows 

Mount Washington in New Hampshire from one of his annual vacations. Figure 3 shows Theo 

riding a tractor in the field and is typical of the photos Theo took while at Deere. Theoôs 

photography at Deere consisted of whole tractors and tractor parts that he designed and which he 

often made sketched days earlier in the diaries.  

 

Figure 2: Lake in the Clouds on Mt. Washington 
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Although Theoôs diaries span most of his life, we will focus on those during his career at Deere 

beginning in 1911 and ending in 1952. Through this unique perspective through the eyes of one 

man we will be able to see what he and John Deere contributed to the agricultural industry. In 

order to show such contribution we will describe in detail various major projects that Theo 

worked on throughout his career at Deere and Co. This will allow us to explain how his work on 

these projects affected the advancement of agricultural technology and therefore humanities 

ability to feed itself. 
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4. Background 

Producing and foraging for food for the sustenance of civilizations has been addressed for many 

millennia.  Hunter-gatherer tribes migrated with moving herds in order to sustain themselves.  

With the advent of farming technology, especially as implemented in the Fertile Crescent in 

ancient Mesopotamia and the flood plains of the Nile River in Egypt, civilizations began the 

process by which humans need not follow the migratory patterns of the beasts of the field.  Over 

many centuries, agrarian based societies progressed to Feudal Europe during the Middle Ages 

and to Serfdom of czarist Russia.  Historically, famines have plagued various regions with a 

variety of causes, most often caused by political strife, such as the Irish Potato Famine and 

famine of Central Africa. However, there have been times in which catastrophic crop failures 

wreaked havoc upon people; namely in Europe 1769-1774, early 1790s and 1837-1839.
1
 

During this time, the British economist Rev. Thomas R. Malthus, most likely compelled by 

massive acute shortages, cited in 1798, ñthe constant tendency in all animated life to increase 

beyond the nourishment prepared for it.ò
2
  He argues that over time, the cause of these historic 

famines would change to problems with diminishing supply chains stemming from the inability 

of farmers to produce requisite quantities of food. He continues on to explain that population 

grows at a geometric rate, while owing to diminishing returns, production of food might only 

grow at a linear rate.
3
  Rev. Malthus showed that in the early United States, population growth 

closely approximated the exponential growth, at a rate of approximately 35% every ten years.
4
 

Given this population growth rate combined with Rev. Malthusô theory of diminishing returns, 

according to his hypothesis, in a period of two centuries, whereas world population would have 

grown by a factor of 256, crop production would only grow by a factor of 9.
5
 If current trends 
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had continued, the recently occurred famines of Europe would become embattled in a prolonged, 

epic battle with famine, the likes of which could only be likened to the Black Plague. 

One may look at the work at Malthus and ask, ñHow are we still alive?ò  Initial thoughts should 

probe the validity of his facts.  An examination of the world population and that of the United 

States over two century provides data as shown in Figure 1, which substantiates the exponential 

growth predicted by Malthus.
6-14

 Resultant of this information, we must then consider another 

element of his hypothesis: the law of diminishing returns. 

Malthus stated that, mostly as a result of the cultivation of less fertile soil, similar effort would 

yield fewer crops.  Where the first acre planted might produce thirty bushels of grain, the second 

acre of seed may only yield 25 bushels, and so forth.  This said, it would be understood that for 

each additional farmer laboring, smaller increases in output would occur.  This effect would lead 

Figure 3: World and U.S. Population vs. time, 1800 - present 
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to the starvation.  Consequently, some have attempted to increase the individual farmerôs 

productivity. 

Until the Industrial Revolution, much of the world was agrarian based with a few, select 

merchant towns to facilitate trade, which mostly benefited the upper and upper middle classes.  

Cities such as Venice, Italy and Portsmouth, England served as trading meccas, in these cases, to 

the rest of Europe and beyond.  With the advent of the Industrial Revolution, populations became 

more centralized as families moved from rural farmland to urban cities.  This shift placed another 

strain on the already taxed agrarian developer, who had long since been upgraded from status of 

meager, self-sufficient farmer, now was burdened to create a greater quantity of food for a 

greater variety of non-farmers, such as the multitude of factory workers, merchants and the 

infrastructure taken for granted today within the city.  As such, each farmerôs net output needed 

to increase to accommodate the increased demand per farmer.  One manner in which 

productivity was increased in 18
th
 century Europe was through the introduction of the potato, 

which could easily grow in sub-standard soil, thereby increasing the possible acreage for 

growing crops, increasing overall yields.
15

 

Innovators have sought to positively affect the output of farmers.  Over the past two centuries, 

farming technology has grown with many new innovations: from John Deereôs initial 

introduction of the smooth-sided plow, internal combustion engine tractors (both gasoline and 

diesel), affixing of rubber tires to tractor wheels and the introduction of the first self-propelled 

combine.  Tractor innovation led to more common use of the hydrocarbon-fed monsters, and in 

1954, the number of tractors on American farms surpassed the number of beasts of burden. 
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John Deere & Co has its roots in New England.  Founder John Deere was born in Rutland, 

Vermont on February 7, 1804.  He was raised in Middlebury, Vermont and apprenticed as a 

blacksmith.  He became a Journeyman Blacksmith in Vermont and travelled around the 

countryside contracting with locals in need.  Deere eventually set up his own blacksmith shop in 

Vermont.  However, in the mid 1830ôs due to hard times economically he was forced to close up 

shop.  Deere had gone bankrupt and faced a choice, deal with bankruptcy in Vermont or move 

out west, to the frontier and set up a new life for himself.  Deere moved to Grand Detour, Illinois 

in 1836 and very quickly setup a new blacksmith shop.  However, at the time Deere was unable 

to afford to bring his family with him, so he moved out alone and set up his shop.  After 

establishing himself as a blacksmith in Illinois, a year later he returned to Vermont to settle his 

debt and move his family to Illinois.  Deere spent most of his time repairing broken farm 

equipment.  In 1837, Deere made a smooth-sided steel plow from a broken saw blade which did 

not get stuck in the sticky soil.  Deereôs new plow design worked well on the fertile lands of the 

Midwest and soon became very popular amongst farmers. 

Once Deere had seen the need for this new plow he began manufacturing large quantities of 

them. Contrary to normal blacksmith practice of the day, Deere began manufacturing a large 

number of plows and would then take them around and sell them to farmers.
16

 Over the years 

Deere consistently improved his designs and used the best materials available for his plows.  In 

1886, Deereôs son, Charles, was elected Vice President of the company.
 17

  Charles Deere was a 

much better businessman than his father and eventually succeeded him as president of the 

company. By the time he passed away in 1907, Deere had expanded into producing other farm 

equipment, such as cultivators and corn planters. 
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In 1908 Deere bought the Marseilles Manufacturing Company.  Deere began expanding its farm 

implement business, and in 1918 purchased the Waterloo Gasoline Traction Company.  Deere 

had been attempting to develop a tractor on its own, but after numerous failed attempts, bought 

out the Waterloo Company and marketed the Waterloo Boy Tractor under the John Deere name.  

This is an extremely important moment in John Deereôs history because it marks the beginning 

of their tractor development program.  In 1928 Charles Deere Wiman took over the company.  

Deere had become such a strong company that even during the depression, when most 

companies were struggling or closing up shop, Deere was a highly profitable company with the 

exception of two years.  Deereôs devotion to engineering and innovation proved to be a highly 

successful business plan and led to Deereôs strong product line and sales.  By Wimanôs Death in 

1955 Deere was one of the major manufacturing companies in the United States.  John Deere 

continued its devotion to engineering and making the best possible product and, in 1963, Deere 

became the largest producer of farm equipment in the world.
18

 

John Deere is a world leader in its field.  As a world leader it is important to examine what kind 

of environment led to its development and success.  Theoôs diaries detail a few specific 

happenings in the early 1900ôs that set Deere & Co apart from the rest.  The engineers at Deere 

spent a significant amount of time in the fields developing products.  All of Deereôs products 

were thoroughly tested for faults to ensure that the best possible product be shipped to the 

customer.  Many of Deereôs innovationôs came from this process.  Many times Deere would 

compare its newest products to its competitorsô products in the field and only after extensive 

testing and complete confidence that their product is superior in every possible way would Deere 

launch the product.  Frequently, the current CEO would join these field tests, showing a genuine 

interest in product development and fostering of personal relationships with the engineers.  It is 



13 | P a g e 

 

apparent that there are many friendships and encouraged communication between all the 

departments at Deere & Co. 

Deere has demonstrated a strong commitment to its employees.  Some of the most telling stories 

of Deereôs commitment to its employees and commitment to excellence came when the company 

was doing poorly, such as during the Agriculture recession in the early 1920s and the Great 

Depression of the 1930s.  In March of 1921, Theo stated in his diary, "Business was never so 

quiet as it is now."However, instead of laying off its valued engineers, Deere offered to retain its 

workforce by offering a voluntary "cut in all salaries of 10% up to $3,000 and 20% on all more 

than $3,000."  Once business picked up again, in 1922, Deere made a lump sum payment to all 

the employees who took the pay cut.  During the Depression, Deere, unlike most companies, 

managed to continue to be a profitable business, with the exception of 2 years, 1932 and 1933.  

During those two years though, Deere suffered.  Even though the company was losing money, it 

continued to invest in the experimental department. Theo noted on September 19, 1931,  

ñBusiness is nil and it is very depressing. We can keep busy in the experimental 

department.òDeere held fast to its dedication to innovation and it was this devotion to 

engineering the best product possible that pulled them through the hard times.   

One of the more influential engineers of John Deere during the first half of the 20
th
 century was 

Theophilus Brown or Theo, as he preferred to be called.  Theo Brown was born 1879 in 

Worcester, MA.  He graduated in 1901 from WPI with a degree in Mechanical Engineering.  As 

brilliant of an engineer as Theo was, which will be discussed at length later in this report, He was 

not that great of a student.  In fact, he was a below average student in most of his classes.  There 
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is a strong indication that Theo got bored in some classes, this explains why he received that 

wide variety of grades while studying at WPI. 

After graduation Theo began working for a Worcester, Massachusetts based company, 

Richardson Manufacturing Co.  After a business Trip, Theo was offered a job at the Marseilles 

Company.  In 1912, Theo became the superintendent of the Marseilles Company.  The 

Marseilles Company was bought by John Deere and later became the John Deere Spreader 

Works.  In 1916, Theo was promoted from his superintendent position to head of Deereôs Plow 

works experimental division.  In April of 1918 Theo and other Deere engineers met with Henry 

Ford to discuss ideas and implements for the Deere plow and Fordôs tractor.  From there Theo 

became involved in many projects, most important of which is Deereôs tractor program.  Theo 

remained chief engineer of the experimental division for his entire career at Deere.  Theo was 

also a Board member at Deere & Co for 30 years, until he retired in 1952.  Theo maintained his 

diaries up until a few months before his death, in July 1971. 

Theo was a brilliant engineer, but what kind of person was he?  Theo was a respectful, dedicated 

person, a true gentleman in every aspect of the word.   First and foremost, Theo was a Family 

Man.   For all his engineering talents and aspirations, he was a loving, dedicated and loyal 

husband, father and son.  It is very evident through his diaries that Theo cared greatly for his 

family.  For instance, when his mother travels, he has her detailed travel plans written down.  On 

May 8, 1931, his mother departed to go back to Worcester after spending time with him in 

Illinois.  He notes that her departure time from Davenport, and arrival, down to the minute in 

Worcester.  Theo married Elise Koehler in 1913.  After Marrying Elise, Theo and Elise moved 

into a house in Moline, Illinois.  They had two children: Elise (whom Theo often called Lee) and 



15 | P a g e 

 

William. Theoôs son William severed in the U.S. Army during World War 2.  Theo had always 

taken great interest in world events, but after his son joined the army he paid particularly close 

attention to the events of the world.  Theo would copy the front page of a major newspaper into 

his diary almost every day of the war.  He would draw maps from the newspaper showing troop 

movements as well as copy down all headlines and text from various stories of interest. 

Theo loved the outdoors. He and Elise were members of the Black Hawk Hiking club in Moline, 

Illinois, where they would take hikes almost every Saturday. They would also frequently take 

walks together or with their children.  During his annual vacations to New England, he would 

always take at least one major hike.  Some of the hikes were at destinations such as Mt. 

Washington, Crawford Notch, and other popular places.  

One of the most striking things about Theo is his skill as an artist. This artistic ability helped not 

only with his hobby sketches, but also with his drawings for work.  A selection of Theoôs 

sketchôs can be found in Appendix A. 

It is clear that Theo was a visual person; but what kind of engineer was he?  He was an 

ingenious, creative and inspiring engineer.  Theo was extremely well regarded in the engineering 

community.  In 1935, he was unanimously selected to receive the McCormick Award from the 

American Society of Agricultural Engineers.  Robert Trullinger, a close friend and A.S.A.E. 

committee member, cited that ñIt was the irresistible acclaim of the many men who love and 

respect you as an engineer, a gentleman and a friend.ò  In a later conversation with Trullinger, 

Theo was informed that he ñwas wanted for President of ASAE and [Trullinger] was on both 

nominating committee and medal committee.  He felt the medal was by far the greater honor.
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5. Societal  Impact of Theo Brown and John Deere 

Theo was also given praise by the head of the company. In November of 1937 Charlie Wiman, 

CEO of John Deere at the time, said that Theo was ñTopôs in experimental workò (November 2, 

1937).  Eight years later Mr. Wiman was still of the same mind. In his diary Theo writes ñhe 

didnôt want me to ever resign.ò His work even impressed John Deereôs Competitor, International 

Harvester.  Over breakfast on January 22 of 1945 Theo found out that International Harvester 

was more afraid of him than any man at Deere & co. While visiting the International Harvester 

patent office in 1939 Theo was told that ñ[He] was known in their office not as Theophilus 

Brown but as The Awefulest Brown.ò(1939) While this may come across as insulting it showed 

that International Harvester was taking notice of his work, and knew that Theo was a major 

reason for Deere being so competitive to their company.  

As a designer Theo was involved in a project from conception to implementation.  He cared that 

the project got done correctly. In 1928, when asked to complete a project on a tight schedule 

Theo said ñWe must do things right and then fast, but right first.ò He also is always trying to 

think about and predict problems that might come up.  All these traits can be seen in his work 

and his writings in his diaries. To show this and also show Theoôs impact on the world of 

agriculture we have chosen a number of different projects to discuss, the First of these being the 

Power Lift. 
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5.1 Technical Innovations 

A. The Power Lift 

Once of the biggest inventions for the tractor to come out of John Deer was the Power lift. This 

was a device which would raise and lower various implements such as plows, cultivators, and 

buckets. While the device itself was very simple, the impact it had was astounding.   

ñA works Progress Administration (WPA) study concluded that this one invention saved each farmer 30 

minutes every day because operators could pull a lever from their sat, rather than get off the tractor to 

raise of lower the implement by hand. The WPA suggested that the power lift might have saved a total of 

1,000,000 man-hours a year!ò19 

The Power lift was first devised in 1922 as a way to make raising a horse drawn plow out of the 

ground easier. Before this pulling the plow up was done purely by hand and required significant 

effort. As shown in Figure 4 this design allowed the farmer to simply press a foot lever and allow 

the plow to pull itself out. The device worked in the following way: 

ñTo lift press on Foot lever, A is revolved by plow being anchored in ground about ı revolution.  When 

plow has run itself out of ground A finishes its half revolution and plows, is locked out of ground by spring 

B.  When foot lever is again worked the spring B revolves A until the spring has lost its pressure.  Then 

weight of front end causes beams to drop until points of shares strike ground.  The plow sucks itself in and 

A is lockedò (Brown, 1/12/1922) 
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Figure 4: Mechanism for Lifting a Plow Out of the Ground 

Taking this idea Theo Brown started to adapt it to the tractor in the later 1920ôs with the first 

production version appearing in 1928 on the Model D tractor which became the GP tractor after 

a very short while.  

The Power Lift was designed to run off the Power Take-off, which was invented in 1919 by 

International Harvester and then standardized. The power take-off is essentially a second drive 

shaft, a powered shaft being driven by the engine that can be used to power various attachments. 

It was clutched and could be stopped and started as needed. Using this, the tractor could deliver 

power to things like combines, spreaders, seeders, and various other equipment. The intent was 

for attachments to have the ability to be attached and removed fairly easily and quickly. This 

development was so helpful and successful it was standardized and is still in use today. While 

you can still find physical shaft power take-offs on modern tractors it is more common to find 

them in the form of hydraulics.  
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Figure 5 from 1929 shows the fist design that went into production on the GP tractor. The PTO 

shaft had a worm gear, a design that Theo would come back to, which would drive a set of gears. 

When either of 2 clutches was engaged the lift would drive in one direction or the other. While 

this design had problems it was a start and gave Theo somewhere to go.  

 

Figure 5: 7/09/1929 First Power Lift System 

In Figure 6 from 1930 we see Theoôs first sketches of a hydraulic power lift. While this idea was 

an improvement over the initial gears and levers it took a while to work through the challenges 

of the design. Theo spent the next year developing and advancing the hydraulics. The initial 

designs had problems with power and reliability. By January of 1931 the power lift was adapted 

to the cultivator. By doing this the farmer no longer had to get off the tractor after every row and 
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pick it up to allow the tractor to turn around. The power lift would allow the farmer to lift the 

cultivator from his seat with little effort.  

 

Figure 6: 1/15/30 Hydraulic Power Lift Design 

By March of 1931 field testing was going well and the Hydraulics looked to be working well. By 

the end of the year the casing had been redesigned and internals improved once again, receiving 

board approval in October. By February of 1932 the Power lift looked like the sketch in Figure 7. 


