Feeding the World: The Impact of

Theo Brown and John Deere

Michael BlackweHTompkins
Steven Danley
Christopher Egan
Jacob Saffron

Derek Silsby

Advisors
Diran Apelian
Richard Sisson



Table of Contents

O L o 111 - o G PP 2
2. ACKNOWIEAGIMENTS .....uuiiiiiiiiiiiiii ettt e e e nnn e 3
G TR |11 0T U Tox 1 o o S 4
N T o) (o | (o 18| o TP PPPPPPPPI 8
5. Societal Impact of Theo Brown and JONN DEEIE..........ccviiiiiiiiieeciieeee e 16
5.1 Technical INNOVALIONS........cooiiiiiiii i eree et eees bbb e e e e e e e e s eemeeeees 17
N 1 TN o 01V gl 1 PSPPSR 17

B. Adjustable Rear WheelS...........ooooriiiiiic e 25

O O 1111772 (o ] £~ 30

D IS o (=T Lo [ PP PR PP PPPPPPPPPPPPP 36

I = (o 0 £ T PO 38

F. Customer SatiSTaCtiQIL...........coiiiiiiiiiiiiieee e e e e e emnnnnes 42

5.2 Leadership: Individual and COrporate............cooouiiiiiiiaaciiiieeee e a4
A. Deer e0s L.nn.OoM. At b .S e a7

B. DEEIE TOUAY. .. .teeeeeeteteeee ettt eeeeesn e e e 48

6. Theo Brown: An daSBaiety.e.e.r.0.s....L..mp.a.C.l......... 50
R O o 1 Tod 013 1o 1 OO 55
8. REIBIENCES .. it 62
9. Appendix A: Images & Sketches of Theo Brown.............ccooovviiiieeeiiiei e 64

i|Page



1. Abstract

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

|l ate 1700s, British Economist Malthus predict
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 thieopa hundred years.

This paper looks at how agricultural technology changed and advanced during the first half of
the 20" Century. The primary method of study was through the diaries of Theophilus Brown, an
engineer who worked for John Deere during timee. 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 firdtand information on the advancement of agricultural technology, both

T h e o 0HEs canpatitors.

Using the diaries along with supplementary historical references, this paper will look at how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 andjpcts 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
otherthings, 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 oursd@ltiesmust mean that

there have been some very significant changes to the way we producééhahcements 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 througltdmepetition 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

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

a successful engineer. An engineer must communicate with hisgests/ely; be

knowledgeablen the latest state of the art technologies; be able to easily yo#@itauses of
malfunctions in designs; be able to creatively find ways of improving themahbaode all elsg

have the customer in mind when inventing or modifying any new or existing device. It is also
important that the company for whom the engineerka has certain qualities in order to create

an environment that encourages and allows the successful engineer to hisladspotential.

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

inventing new tehnologies 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

di aries of Theo Brown, an engineer for John D
manufacturer of ageultural technologyThe diaries recorded his thoughts and feelings on many

i ssues that were iIimportant to him primarily h
the diaries were donated to Worcester Polytechnic Institute in Worcester, MA tvég rsow

reside in the archives room of the George C. Gordon librEimgre are sixtthreevolumesin

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

1893 and 1897Fi gur e 1 s hows a théyans leaither bduhdeanddmany davea r i e s

his name printed on the covers.

Figure 1: Sample of Theo's actual diaries

In many of the daily entriese includewarious information, such as information about the
weather and names pégle whan he and his family ate dinner with that nighheo pasted

into his diaries the ticket stubs from his trips by train, #edjinning in 1950occasionally by
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airplane. Haattachedstamps from his stamp collecticadong withpamphlets 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 welyhen he watched a tractor being tested in the field
he got the signatures of everyone else in the field. He alsogyettgres of his fellow hikers in

the Blackhawk hiking club whenever they went hiking. Magtly 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 temedun 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 peoplalking on the trail or of views he found
interestingFigure2 below shows a photograph Theo took on one of his vacations; it shows

Mount Washington in New Hampshire from one of his annual vacations. Figuosv8 $heo
riding a tractor in the field and is typical
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

6|Page



Al t hough Theob6s diaries span most of his |
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 allaew esplain 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. Huntegatherer 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 Egyplizeittons began the

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

many centuries, agrarian based societies progressed to Feudal Europe during the Middle Ages
and to Serfdom of czarist Russia. Historicalmines have plagued various regions with a

variety of causes, most often caused by political strife, such as the Irish Potato Famine and
famine of Centralfrica. However there have been times in which catastrophic crop failures

wreaked havoc upon pdepnamely in Europe 1769774, early 1790s and 183839}

During this time, the British economist Rev. Thomas R. Malthus, most likely compelled by
massive acute shortages, cited in 1798, fthe
beyondth@@our i s hme nt ?pHe arguasrttetdbvef time, thé daus@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 ett@apopulation

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

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

closely approximated the exponential growth, eita of approximately 35% every ten ye#rs.

Given this population growth rate combined wi
according to his hypothesis, in a period of two centuries, whereas world population would have
grown by a factor of 25&rop production would only grow by a factor of B.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.

Ore may | ook at the work at Malthus and ask,
probe the validity of his facts. An examination of the world population and that of the United

States over two century provides data as shoviaigiare 1, which substantiates the exponential
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Figure 3: World and U.S. Population vs. time, 1800 present

growth predicted by Malthu8™* Resultant of this information, we must then consider another

element of his hypothesis: the law of diminishing returns.

Malthus stated that, mostly as a resfitth@ 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 understoad that fo

each additional farmer laboring, smaller increases in output would occur. This effect would lead
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to the starvation. Consequently, some have a

productivity.

Until the Industrial Revolution, much of the worldgvagrarian 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 andymend. 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 upgrackaltfoof

meager, selgufficient farmer, now was burdened to create a greater quantity of food for a

greater variety of nofarmers, such as the multitude of factory workers, merchants and the
infrastructure taken for granted today within the city. Axcsh, each f ar mer 6s net
to increase to accommodate the increased demand per farmer. One manner in which

productivity was increased in f&entury Europe was through the introduction of the potato,

which could easily grow in sustandard sojlthereby increasing the possible acreage for

growing crops, increasing overall yieltfs.

Innovators have sought to positively affect the output of farmers. Over the past two centuries,
farming technology has grown with many new innovations: from JohreD&éex i ni t i al
introduction of the smoothkided plow, internal combustion engine tractors (both gasoline and
diesel), affixing of rubber tires to tractor wheels and the introduction of the firgireglélled
combine. Tractor innovation led to more commse of the hydrocarbefed 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 EnglakRdunderJohn Deere was born in Rutland
Vermonton February 7, 1804. He waaised in MiddleburyVermont and apprenticed as a
blacksmith. He became a JourneyrnBdacksmithin Vermont and travédd around the

countryside contracting with locals in need. Deere eventually set up his own blacksmith shop in
Vermont. Howeverinthemid183 06s due to hard times economi C:
shop. Deere had gone bankrupt and faced a cla@eéwithbankruptcy in Vermont or move

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

in 1836 and very quickly setup a new blacksmith shop. Howat#re time Deere was unable

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

establishing himself as a blacksmith in lllinois, a year later hermed to Vermont to settle his

debt and move his family to lllinoiDeere spent most of his time repairing broken farm
equipment. In 183Deere made a smoesided steel plow from a broken saw bladech did

not get stuck in the sticky soll D eewiplewodesign worked well on the fertile lands of the

Midwest and soon became very popular ansof@ymers.

Once Deere had seen the need for this new plow he began manufacturing large quantities of
them.Contrary to normal blacksmith practice of the dagere began manufacturing a large
number of plows an@ould then take them around and sell them to farrfe@scer the years
Deere consistentlynprovedhis designs and used the best mateawislable for higplows. In

1886 D e e r, @harleswascected Vice President of the compatyCharles Rere was a
much better busines®n than his fatheand eventually succeeded him as president of the
company. B the time he passed away in 1907, Ddexeé expanded into producing other farm

equipment, suchsacultivators and corn planger
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In 1908 Deere bought thedvkeilles Manufacturing Companyeere began expanding its farm
implement businesgnd in 1918 purchased the Waterloo Gasoline Traction Company. Deere

had been &mpting to develop a tractor @s own, but after numerous failed attemisught

out the Waterloo Company antarketedhe Waterloo Boy Tractor under the John Deere name.
This is an extremely important moment in John
of their tractor deelopment program. In 1928 Charles Deere Wiman took over the company.

Deere had become such a strong company that even during the deprdssiomost

companies were struggg or closing up shop, Deere was a highly profitable company with the
exceptorof t wo year s. Deereds devotion to engine
successful business plan and |l ed to Deereds s
1955 Deere was one of the major manufacturing companies in the Unites] Statt@ Deere

continued its devotion to engineering and making the best possible produict H963, Deere

became the largest producer of farm equipment in the World.

John Deere is a world leader in its field. As a world leader it istitapbto exarme what kind

of environment led to its development and succ@$®o Odgriesdetaila few specific
happenings in the early 19000 %heeénbireersat@eere Deer e
spent a significant amount of time in the fields developi pr oduct s. All of De
were thoroughly tested for faults to ensure that the best possible product be shipped to the

cust omer . Many of Deereb6és innovationds came
compare its newest productstoitfgpet i t or s6 products in the fiel
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 engihisers.
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apparent that there are many friendships and encouraged communication between all the

departments at Dee & Co.

Deere has demonstrated a strong commitmens &niployees. Some dfe most telling stories

of Deerebs commitment to its emplentheoempaynd
was doing poorlysuch as during the Agriculture recession in the eB#B0sand the Great
Depression of the 1930$n March of 1921 Theo stated in his diaryBusiness was never so

quiet as it is now."Howevemstead of laying off its valued engineers, Deere offered to retain its
workforce by offering a voluntaricut in all salaries of 10% up to $3,080d 20% on alinore

than $3,000. Once business picked up again, in 1922, Deere made a lump sum payment to all
the employees who took tipaycut. During the Depression, Deere, unlike most companies
managed to continue to be a profitable business, with the excepfoyears, 1932 and 1933.
During thosdawo years though, Deemuffered Even though the company was losing mariey

continued to invest in the experimental department. Theo noted on Septenit#311,9

ABusiness i s nil anahkdepbusys the exgeymentasd pr es si ng.

W

department. oDeere held fast to its dedication

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

One of the more influential engineers of John Deeraguhe first half of the 20century was
TheophilusBrown or Theo, as he preferred to be called. Theo Brown arasl879 in
Worcester, MA.He gaduated in 1901 from WPI with a degreeMachanical EngineeringAs

brilliant of an engineer as Theo waghich will be discussed at length later in this repde,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 rbegived

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 becarthe superintendent of the Marseilles Company. The

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

Wor ks . I n 1916, Theo was promoted from his s
works experimental divisim In April of 1918 Theo and other Deere engineers met with Henry
Ford to discuss ideas and i mplements for the
became involved i n many projects, most | mport
remaned chief engineer of the experimental division for his entire career at Deere. Theo was

also a Board member at Deere & f00 30 years, until he retired #852. Theo maintained his

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

Theo wasa 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 Ideutigated and loyal

husband, father and soft.is very evidenthrough his diaries thdtheocared greatly for his

family. For instance, henhis mothettravels he has hedetailedtravel plans written downOn

May 8, 1931, his motherepartedo go kack to Worcester after spenditigne with him in

lllinois. He notes that heteparture timérom Davenport, and arrival, down to the minute in
Worceste. Theo married Elise Koehler in 1913. After Marrying Elise, Theo and Elise moved

into ahouse in Molne, lllinois. They hadwo children:Elise (whom Theo often called Lee) and
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Wiliam. Theo6s son William severed in the U.S. Ar
taken great interest in world events, but after his son joined the army he paid qrdytcdake

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 textV¥erious stories of interest.

Theo loved the outdoors. He and Elise were members of the Black Hawk Hiking club in Moline,
lllinois, where they would take hikes almost every Saturday. They would also frequently take
walks together or with their childrerburing 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 skidragrtist. This artistic ability helped not
only with his hobby sketches, but also with his drawings forwérk. s el ect i on of The

sketchoés can be found in Appendi x A.

It is clear thaiTheo was a visual perspoout what kind of engineer was héfe wasan
ingeniouscreative and inspiring engineefheo was extremely well regarded in the engineering
community In 1935, he was unanimously selected to receive the McCormick Award from the
American Society oAgricultural EngineersRobert Trullinger a dose friend and A.S.A.E.
committee member, cited thdlt was theirresistible acclaim of the many men who love and
respectyouasaneng;me , a gent | e nmarateacondersatiorfwith Teuhirder,0
Theo was i nf or me dorPrdsident offABAEamiautlingerjavas oe labth

nominating comittee and medal committeéle 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 November7o€h88ie Wiman,

CEO of John Deere at t he expreer,i men tdalt hvadar KTdh e(ol
1937). E ght years | ater Mr. Wi man was stil/ of t
di dndét want me to ever dr edoihgn .Dée eHiesd swdCroknpesut @ rnt
Harvester. Over breakfast danuary 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 iml939Theowvas t ol d t hat A[ He] was known in tF
Brown but as Th €1939Waile this reay tcomeBacrosw as insulting it showed

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

reason foiDeere 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 tibNengmusrti gitot and then fast, but ri gl
think about and predict problems that might come up. All these traits can be seen in his work

and his writings in his diaries. Toofshow this
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 adevice 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.

AA works Progress Administration ( WPeadhfarmeérdddy concl uded
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
1,000000mamour s & year! o

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 irFigure4 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

AiTo |Iift press on Foot |l ever, A is revolwhend by plow be
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 prédseme.

weight of front end causes beams to drop ynatihts of shares strike groundhe plow sucks itself in and

A i s |(Browrk ¥1P/4922)
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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 tractorinthe ®t2rdé s wi t h t he
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 Ta#fewhich was invented in 1919 by
International Harvester and thetandardized. The power tatff 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 geuld deli
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 standaatized still in use today. While

you can still find physical shaft power takffs on modern tractors it is more common to find

them in the form of hydraulics.
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Figure5 from 1929 shows the fist design that wenbiproduction on the GP tractdrhe 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 clutchesasengaged the lift would drive in one direction or the other. While

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

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

InFigure6f r om 1930 we see Theods first skemaxhes of
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 Januah®8i 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 seawith 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 inteypralgdchonce again, receiving

board approval in October. By February of 1932 the Power lift looked like the skéligune7.
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