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ABSTRACT 

 

 Grist mills served as some of the earliest manufacturing sites developed by humans and 

saw crucially important technological advancements overtime.  In the context of the United 

States, grist mills saw widespread construction throughout the 18th and 19th centuries, often being 

among the first structures developed in agrarian communities. Emerging in areas with powerful 

waterways, access to productive agricultural lands, and connections to lucrative markets, grist 

mills were among the most important building typologies of their era. An example of this unique 

structural type, the Hyland Mill in Eaton, Delaware County, Indiana existed throughout latter 

half of the 19th century.  Examining the historical archaeological development, destruction, and 

current conditions of the site, this research paper aims to provide an overview of the Hyland 

Mill.  In addition, the analysis of the evolution of grist mills overtime, their integration and 

establishment in the Midwest region of the United States, and a contextual overview of Delaware 

County will aid in this research.  Ultimately, this research paper aims to understand the historical 

archaeological evolution of the Hyland Mill overtime, providing a useful example of this storied 

building typology. 
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ESTABLISHMENT OF THE ARCHAEOLOGICAL SITE 

 

In the Summer Semester of the 2021 academic year, undergraduate students majoring and 

minoring in anthropology at Ball State University, located in Muncie, Delaware County, Indiana 

conducted a five-week-long archaeological field school at the Hyland Mill Site.1  Dr. Mark 

Groover, Professor of Anthropology, served as the instructor for the course. Dr. Groover 

specializes in historical archaeology, focusing on the eighteenth through twentieth centuries, and 

identified the site as being of historical and archaeological importance. The archaeological data 

collected during this field school serves as the primary source of current information about the 

site today. At the time of the field school and archaeological excavation, and in its current state, 

the site is a part of a rural residential property.  Over the course of the field school, the surveying, 

identification of possible points of interest, mapping, excavation, and documentation of the 

Hyland Mill Site occurred. The summation of this information serves as the basis for- and 

provides the need for the development of this research paper, which explores the history of mills, 

their evolution overtime, and development in rural Indiana. 

 

 

 

 

 

 
 

 

 
1Ball State Department of Anthropology, “Archaeological Field School: Hyland Mill,” Ball State University 
(Summer 2021). 
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INTRODUCTION 

 

 The development of early infrastructural components in the rural areas of Indiana 

provided the basis for regional population centers to develop. Throughout the nineteenth century, 

mills became initial sites of both economic and agricultural production, being established along 

powerful waterways.  Though watermills were found across the United States and the state of 

Indiana, the Hyland Mill Site, near the town of Eaton in northern Delaware County, Indiana, 

provides a prime historical archaeological case study for such mills.  Utilized primarily as a grist 

mill, and later in a variety of other capacities, the Hyland Mill exemplified the development of 

manufacture-related structures in Indiana and elsewhere, prior to the Civil War.  Along with its 

historical associated with the early development of Delaware County, Indiana, the Hyland Mill 

site exhibits an important collection of archaeological data, serving as one of the last partially 

intact watermills in the area. In addition, evidence of a potential dust explosion, which lead to the 

destruction of a portion of the original mill site, is also of importance for scholars studying the 

operation, conditions, dangers, and eventual demise of such mills. The significance of the 

history, location, destruction, and current archaeological state of the Hyland Mill Site has thus 

prompted the need for an in-depth, academic study of its development. 

 In the research of the Hyland Mill site, information regarding the site was sourced from 

archaeological evidence and field reports established via an excavation, through academic 

journal articles and other literature, and from historic archival data. The naming of the 

archaeological site as the “Hyland Mill,” derives from the last owner of the mill, Michael 

Hyland, who made substantial developments to the site. The discussion of the historic and design 

evolution of mills predating the Hyland Mill were sourced from academic journals and books 
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covering Asian and European mill origins. The contextual analysis and discussion of the 

development of mills in Indiana, as well as the local history of the area pertaining to the mill, 

derive from both primary archival research and scholarly secondary sources.  In addition, 

analysis of the possible layout, usage, and archaeological interests occurred. 
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GRIST MILL DEVELOPMENT 

 

 The development of mills in the United States began in conjunction with the 

establishment of an agrarian economy throughout much of the country, beginning primarily in 

the late eighteenth century.2 In the European context, the usage of mills occurred for hundreds of 

years prior to their application in North America, most commonly utilizing power generated 

from natural systems like wind and water movement.3  The latter served as a prominent method 

of power production in mills throughout central and western Europe, with evidence of such 

structures in England, Germany,  France, and other nations dating back to ancient times.4 

Originating almost ten thousand years ago, the original mills utilized manual labor, wherein 

either human or animal power spun large grinding stones.5 These early mills were inefficient and 

produced a relatively low quality product, but sparked thousands of years of technological 

development and improvement.6 Understanding the evolution of how such mills gave way to 

mechanized water mills, the likes of which would eventually be established in the present-day 

United States, is important from both historical and archaeological perspectives. Such insights 

help to showcase the technological influence of past knowledge upon the development of the 

mill, while also helping to establish what design elements the mill likely featured. 

First created in the late Neolithic Period, grist mills developed as some of the earliest 

sites for manufacturing, with such structures having used numerous laborers to create processed 

 
2 Gerald E. Waite, “Grist Mills of Delaware County, Indiana,” Indiana Magazine of History 95, no. 4 (1999): 364.  
3 Colin Rynne, “Archaeology and the Early Irish Watermill,” Archaeology Ireland 3, no. 3 (1989): 110. 
4 Ibid; Carl I. Hammer, “‘A Suitable Place for Putting up a Mill.’ Water Power Landscapes and Structures in 
Carolingian Bavaria.” VSWG: Vierteljahrschrift Für Sozial- Und Wirtschaftsgeschicte 95, no. 3 (2008): 321. 
5 Fran Gage, “Wheat into Flour: A Story of Milling,” Gastronomica 6, no. 1 (2006): 84. 
6 Ibid. 
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grains.7 The establishment of tools, and later grist mills, expressed a period of time in which 

early cultures transitioned away from extractive systems and began to develop more advanced 

social systems.8 These early structures were built in Southwestern Asia, being situated near areas 

with both powerful waterways that could provide hydraulic power and productive agricultural 

areas.9  Overtime, the expansion and transferring of knowledge saw the adoption of the mill 

across much of Asia, Europe, and northern Africa, which would later prompt numerous societal 

changes in each of these areas.10  Along with the social developments that proceeded the 

widespread adoption of the mill overtime, the economic, technological, and agricultural impacts 

of such sites would provide an early example of knowledge spreading at a global scale.11 Apart 

from the radical and monumental development identified as the Neolithic Revolution, the 

globalization of mill usage sparked both an increasing push towards social stratification and the 

use of function-specific manufacturing structures.12 

The social stratification associated with the advent of the Neolithic Revolution 

precipitated a new era of stationary settlement and the decline of nomadic hunter gatherer 

systems globally.13 The allowance of dedicated society members, whose aim was to produce 

agricultural goods, helped lead to both the need and ability for mills to be developed in early 

recorded history.14 Firstly, the development of farming, and thus the role of the farmer, resulted 

 
7 Ibid; John Storck and Walter Dorwin Teague, Flour for Man’s Bread: A History of Milling (Minneapolis: 
University of Minnesota Press, 1952), 5. 
8 Anna Belfer-Cohen and Erella Hovers, “The Ground Stone Assemblages of the Natufian and Neolithic Societies in 
the Levant- A Brief Review,” Mitekufat Haeven: Journal of The Israel Prehistoric Society (2005): 300. 
9 Ibid. 
10 Adam R. Lucas, “Industrial Milling in the Ancient and Medieval Worlds: A Survey of the Evidence for an 
Industrial Revolution in Medieval Europe,” Technology and Culture 46 (January 2005): 7 
11 Patrik Galeta and Jaroslav Bruzek, “Neolithic Transition in Europe: The Challenge for Bioarchaeology,” 
Anthropologie 52, no. 1 (2014): 3. 
12 Charles Keith Maisels, “Models of Social Evolution: Trajectories from the Neolithic to the State,” Man 22, no. 2 
(June 1987): 331. 
13 Kim Sterelny, “Optimizing Engines: Rational Choice in the Neolithic?,” Philosophy of Science 82, no. 3 (July 
2015): 403. 
14Ibid. 
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in a newfound understanding of the necessity of skilled labor and the ability for humans to 

control their local flora.15  In relation to the mills that would develop during this time, the grains 

that early farming cultures propagated also saw changes overtime, being selected due to its 

nutritional and milling benefits.16 With an increased agricultural production, the redesigning of 

mills was prompted, aiming to deliver a higher quality finished product, retaining the highest 

portion of quality grain, and eliminating waste.17 Additionally, the gradual development of cities 

in the Middle East would propel a growing desire to meet societal needs via milling.18 The usage 

of animal power, instead of human power, prompted the first major evidence of the growing aim 

of efficiency in mills.19 As technology applied to milling continued to improve overtime, the 

ability to capitalize of the natural energy produced by water and wind power prompted their 

widespread usage in areas with suitable conditions.  

The ancient and later medieval periods each saw advancements in the usage of mills 

overtime, expanding their reach geographically and across cultures globally.  In the European 

context, the Romans served as the primary mill building culture, developing their own 

technological advancements to the structure.20 While the scope of Roman mill building centered 

around their Mediterranean cultural core, their long-term influence upon European mill building 

would extend for centuries.  Prior to Roman applications of watermills, the usage of human or 

animal driven grinding mechanisms had resulted in the horizontal milling process, a standard 

design that had been utilized in Europe previously.21 Human powered Delian mills emerged as a 

 
15 Maisels, “Models of Social Evolution,” 332. 
16 Gage, “Wheat into Flour,” 87. 
17 Ibid. 
18 L. Sprague De Camp, The Ancient Engineers: Technology and Invention From the Earliest Times to the 
Renaissance, (New York: Dorset Press, 1990), 11. 
19 Ibid. 
20 Lucas, “Industrial Milling,” 4. 
21 Gage, “Wheat into Flour,” 87. 



 

 11 

primitive grain milling typology, being developed in a number of cultures.22 The inefficiency, 

laborious nature of their design, and poor quality of finished grain would result in the evolution 

in design away from the Delian mill type, overtime.23 More productive and having a larger 

capacity, animal powered structures, known as hourglass mills, have been identified in 

archaeological sites in the western Mediterranean , including the Italian peninsula, Sicily, North 

Africa, and Spain.24 

 

 

 

 The widespread usage of hourglass mills, in large part due to the limited engineering 

capacity of many agrarian European cultures, helped establish it as an early benchmark for grain 

processing.  The basic design of mills saw the usage of a central millstone, set upon a pier, with 

the millstone often being attached to yokes being pulled with oxen or mules.25 Evidence from the 

archaeological site at Pompeii provides an example of the Roman hourglass mill.26 Located at 

 
22 Storck and Teague, Flour for Man’s Bread, 78. 
23 Ibid. 
24 Myles Mccallum, “The Supply of Stone to the City of Rome: A Case Study of the Transport of Anician Building 
Stone and Millstone from the Santa Trinità Quarry (Orvieto),” Trade and Exchange: Archaeological Studies from 
History and Prehistory (2010): 76; Storck and Teague, Flour for Man’s Bread, 78. 
25 Ibid, 76; Storck and Teague, Flour for Man’s Bread, 78-79. 
26 Ibid; Mccallum, “The Supply of Stone,” 76. 

Figure 1: An illustration of a Delian mill, powered by hand. 
Source: Storck and Teague, Flour for Man’s Bread, 78. 
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sites like bakeries, where agricultural products would be milled to produce bread, hourglass mills 

saw a common design and utilized stones with similar geological compositions.27 At Pompeii, 

leucitophyre, a type of volcanic rock, was utilized in the construction of hour-glass-mill 

millstones; such mills featured a stone and mortar pedestal, a short cylindrical meta (sitting atop 

the pedestal) and a grinding stone known as the cautillus.28  

 

 

 

During the operation of the mill, a rotary function would occur, with the goal of having 

two stone surfaces grind together, causing the grain to be milled.29  In the earliest designs of the 

hour-glass mill, a “critical problem” arose, wherein  millers found that the “keep[-ing of] the 

 
27 Ibid. 
28 Ibid; Gage, “Wheat Into Flour,” 87; Storck and Teague, Flour for Man’s Bread, 78-79. 
29 Ibid, 78. 

Figure 2: Archaeological sample of a Roman hourglass mill  
at Pompeii. 

Source: McCallum, “The Supply of Stone,” 76. 
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grinding surfaces in virtually parallel planes,” was difficult.30 Predating the Roman hourglass 

mills, which were themselves derived from- and made more widespread than Greek mill sites, 

the latter exhibited two stones fixed together as a “mated pair of cones,” to maintain a constant 

milling surface.31 Expanding across the Mediterranean world and beyond, changes to the 

horizontal, hour-glass mill would occur overtime, especially as populations continued to grow 

and the farming of grains for food production increased overtime.32 

The centuries of hourglass mill develop across Europe, as well as in other parts of the globe, 

prompted the adoption of new methods of power sourcing, with wind, and especially 

waterpower, becoming increasingly common.33 The usage of a horizontal milling process, as 

seen in both Delian and hour-glass mills, was made more productive in the early medieval period 

through the development of sluiced horizontal watermills.34  Evidenced in a sample of 

archaeological sites in rural Ireland, the horizontal mill was also applied to waterways.35  

Replacing the human and animal powered turnstiles, early horizontal watermills saw a more 

complex mechanical systemization than previous designs.36  Examining the key components of 

such structures, a millrace, connected to a powerful waterway, such as a large stream or a river, 

directed water towards such watermills via the control of a sluice gate.37  With the water pressure 

being controlled by the sluice gate, a chute or flume would lead water to the horizontal 

waterwheel.38 Spun by the force of the water being transferred via the chute, the horizontal 

 
30 Ibid; Gage, “Wheat into Flour,” 87. 
31 Storck and Teague, Flour for Man’s Bread, 78. 
32 Ibid. 
33 Ibid. 
34 Colin Rynne and C. Manning, “How Early Irish Horizontal-Wheeled Mills Really Worked,” Archaeology Ireland 
21, no. 3 (Autumn, 2007): 21; Muiris O’Sullivan and Liam Downey, “Watermills,” Archaeology Ireland 20, no. 3 
(Autumn, 2006): 37. 
35 Ibid; Rynne and Manning, “How Early Irish,” 21. 
36 Ibid; O’Sullivan and Downey, “Watermills,” 37. 
37 Rynne and Manning, “How Early Irish,” 21. 
38 Ibid. 



 

 14 

waterwheel transferred power via a shaft to the milling stones, which in turn processed the grain 

being dispensed from a gravity fed hopper.39 The horizontal mill continued to be built across 

Europe for hundreds of years, and was even concurrent with later vertically powered mills, 

especially in areas with a limited ability to build larger or more complex structures.40 However, 

the development of vertical grist mills saw the more efficient utilization of waterpower, resulting 

in an increasing power that precipitated technological advancements in both the structure of grist 

mills and the quality of the finished grain improved.41 Along with increasing the power output of 

mills, the transition from hourglass to vertical watermills saw the shift away from the animal 

powered milling process, resulted in the development of a more complex mechanical system. 

 

 

 

 
39 Ibid. 
40 O’Sullivan and Downey, “Watermills,” 37. 
41 Ibid; Mccallum, “The Supply of Stone,” 76; W.S. Bayley, “Mineralogy and Petrography,” The American 
Naturalist (February 1890): 171. 

Figure 3: Example of a horizontal mill in Ireland 
Source: Rynne and Manning, “How Early Irish,” 21. 



 

 15 

Around the ninth century, the development of vertical watermills throughout medieval 

Europe occurred across multiple cultures. While the Romans had made the hourglass mill a 

primary means for grain processing throughout the Mediterranean world, Central and Western 

Europe would see the watermill grow in usage.  In present day Germany, the existence of mills 

has long been a part of the archaeological record, with the Carolingian Era of the eighth and 

ninth centuries serving as a period of mill growth.42  The economic and engineered development 

of these mills would foreshadow their future establishment in later periods through Europe and 

North America. Established as a means of pairing the need for manufactured grain products with 

a rapidly growing “manorialized” agricultural economy, hydraulic powered mills saw a 

significant increase in their construction.43  As would be the case in North America in the 

nineteenth century, mills in this period grew in areas with a rural economy and sparsely placed 

urban centers.44  However, while the settlement patterns of these mills would align with their 

later North American counterparts, their design differed as Carolingian mills were relatively 

small and utilized a horizontal wheel.45  The presence of this design type reflected an inability or 

unwillingness to raise the capital and the skilled labors needed to construct vertical mills, which 

would have allowed for a higher yield and a more greatly refined grain product.46  From this 

Carolingian typology of mills, it can be understood that vertical mills would be developed in 

areas with both a high agricultural output and a present need for a high quality of refined grain, 

as well as an ability to raise enough capital for construction locally.47 

 
42Hammer, “A Suitable Place,” 319. 
43 Ibid, 320. 
44 Ibid. 
45 Ibid. 
46 Ibid, 322. 
47 Ibid. 
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Over the course of the Middle Ages and the early Modern Era, the construction and usage of 

the vertical watermill, as a primary means of mill development.48  Along with the development 

and emergence of urban populations, the usage of the vertical mill throughout Europe and other 

parts of the globe expanded throughout each of these periods. While changes to the mill 

developed over the late Medieval Era, such as the growing usage of wind powered mills, 

watermills would not see a major period of design evolution until the eighteenth century.49 While 

the decline of the feudal system in Europe precipitated the growth of mills throughout the 

continent, the growing usage of metal gears and the development of hydraulic principles ushered 

in a new era of design evolution.50 

Europe led the development of both wind and watermill construction, with England, Ireland, 

and France making contributions in the efficiency and quality of finished goods.51  During the 

same period of time, the vertical watermill saw a continual and widespread wave of construction 

in Europe and the Old World, becoming a “concentrated power source, it contributed to the 

concentration of workers at specific sites and to the development of the factory system of 

production.”52 Following the American Revolutionary War, the expansion of European-

descended populations to the west would see the United States in growing demand of mills. With 

both a less accessible medium for which mill technology could disperse, especially in newly 

established and distant communities, the United States saw a slower adoption of new milling 

technologies in the early nineteenth century.53 In the United States, “until about 1840 the design 

 
48 Ibid. 
49 Gage, “Wheat into Flour,” 88. 
50 Ibid. 
51 Ibid, 90. 
52 “Stronger than One Hundred Men: The Vertical Waterwheel,” Building Community: Medieval Technology and 
American History, (University Park: Pennsylvania State University, 2022) 
https://www.engr.psu.edu/mtah/articles/vertical_waterwheel.htm 
53 Mark H. Rose, “Watermills and the History of American Technology,” Reviews in American History 9, no. 1 
(March 1981): 35. 
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and construction of watermills rested upon both the time-honored knowledge of woodworking 

and dam construction and a primitive understanding of the hydrologic cycle.”54  Variations in 

design likely stemmed from the regional vernacularizing of established standards, likely due to 

environmental, economic, or other challenges being faced by a particular mill developer. 

While the early to mid- nineteenth century saw the continual development of watermills 

throughout the United States, the decades following the American Civil War saw a large-scale 

period of mill development and improvement.55  Not contained solely to just one facet of 

development, Americans oversaw a “rebounding from a devastating Civil War, [wherein] the 

country threw rail lines across the continent, cut forests and dug mines at a furious pace, rapidly 

populated cities, and built mills and factories larger than anyone could have imagined just a few 

years before.”56  In Indiana and other developing 

rural states, the era prior to the civil war saw the 

establishment of many small mills that provided 

either a single or more functions.57 Located along 

powerful waterways, these early mills likely all 

used wooden waterwheels, featured stone and 

mortar foundations, and a structure composed 

of milled lumber.  Being first colonized by the 

French in the late seventeenth century, Indiana saw its first mills constructed in the southern half 

of the state.58  

 
54 Ibid. 
55 Danbom, “Flour Power,” 269. 
56 Ibid. 
57 Waite, “Grist Mills,” 4. 
58 “Indiana Territory,” The Indiana Historian (March 1999): 2-6. 

Figure 4: Grist mill at Spring Mill State Park, built in 
1817. 
Source: “Spring Mill State Park,” Indiana Department  

of Natural Resources, 
https://www.in.gov/dnr/state-parks/parks-
lakes/spring-mill-state-park/ 
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In the period prior Indiana becoming established a state, which occurred in 1816, numerous 

grist mills were established across the region.59 By the 1820s, Indiana saw the development of its 

built environment throughout much of its established territory. Mirroring the growth of early 

settlements in previous decades, rivers and other waterways saw much of this development, with 

mills being among some of the earliest and most important structures developed in these 

communities.60 Delaware County would see the establishment of numerous mills throughout its 

history, with the 1840s construction of the Studebaker Mill being among one of the earliest being 

developed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
59 Ibid. 
60 Ibid; Waite, “Grist Mills,” 4. 
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OVERVIEW OF MILLING 
IN DELAWARE COUNTY 

 

 The most recent historiographical record of grist mills in Eaton, and the larger Delaware 

County, largely stems from the work of Gerald E. Waite in “Grist Mills of Delaware County, 

Indiana.”61 Serving as the basis of secondary sourcing on these structures, the Waite article is a 

benchmark for research on this topic and provides a crucial collection of historical archeological 

information.62 An anthropology professor at Ball State University, Waite outlined 16 historic 

mills that have existed in Delaware County since the 1830s, when the first of such structures was 

developed.63 This research provided coverage of the historic need for- and gradual development 

of these structures into the late nineteenth century throughout the local area.64 The importance of 

the Mississinewa River and the White River, as the two major waterways in Delaware County, is 

discussed in this writing, being the locations of the majority of such structures.65  Along with the 

determination of the number, historic names, and location of each of these mills, “Grist Mills of 

Delaware County, Indiana” contains a selection of production data and historic information on 

grist mills. Paired with the known archaeological information since discovered at the Hyland 

Mill Site, a clearer exploration of the development and historical context of the mill can be 

determined. 

 
61 Waite, “Grist Mills,” 364. 
62 Ibid. 
63 Ibid, 366. 
64 Ibid. 
65 Ibid, 379. 
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 The development of the built environment in northern Delaware County largely occurred 

around or after the time of the American Civil War. Important to the understanding of mill 

development throughout the county, the contextual understanding of the area as a whole is 

important.  The region saw its earliest non-Native American populations in the 1820s, with a 

trader named David Conner, who established trading operations along the White River, to the 

south of the Hyland Mill Site.66 Developing around Muncie, which was designated as the county 

 
66 DeWitt C. Goodrich and Charles R. Tuttle, An Illustrated History of the State of Indiana: Being a Full and 
Authentic Civil and Political History of the State from its First Exploration down to 1875. (Indianapolis: Richard S. 
Peale and Company, 1875), 557. 

Figure 5: Gerald Waite’s map of mills in Delaware 
County. 
Source: Waite, “Grist Mills,” 379. 
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seat and has since served as the commercial and industrial hub of the entire region, much of the 

land throughout the county was composed of gently rolling hills of timber, as well as fertile 

swamp and prairie lands, all of which attracted emigrants from the Atlantic Coast.67  While 

Muncie saw much of the urban, industrial, and residential development in the county, Eaton 

would see the development of an agricultural core.68 Important to the success of Eaton as a 

farming and small commercial center, the development of mills helped process the growing 

supply of agricultural goods.   

In the area around Eaton, being Union Township, the first evidence of a mill occurred in 

1831, with a corn milling operation being established on the Mississinewa by Francis Harris.69  

In 1847 the Carter Brother’s Mill, purchased by Charles Carter “and a Mr. Johnson,” was the 

next mill to be developed in the Township, but burned just three years after its purchase.70  The 

mill that the Carter brothers replaced it with, bearing their name, would remain the primary mill 

in Eaton for over two decades.71 The structure was of an impressive scaling, being “a frame 

building, forty-five by fifty, four stories high with two sets of stones and a capacity of ten 

bushels an hour; the race had a fall of ten feet and operated two turbine wheels.”72 Developing in 

the 1840s, the Hyland Mill, originally known as the Studebaker Mill, would serve as the other 

prominent mill in the area.73 

 
67 General William Harrison Kemper, A Twentieth Century History of Delaware County, Indiana (Chicago: The 
Lewis Publishing Company, 1908), 45. 
68 Ibid. 
69 Waite, “Grist Mills,” 378;  
70 Ibid. 
71 Ibid. 
72 Ibid, 379. 
73 Ibid. 
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 The Hyland Mill Site sits along the southern bank of the Mississinewa River, now 

serving as a private residence near Eaton, Indiana, in northern Delaware County, Indiana. While 

being significant for its history as a milling site, the area around the present-day location of the 

Hyland Mill Site has seen an evolution overtime. Situated in the southeastern quarter of Union 

Township, the mill site long served in connection to nearby commercial and residential 

population centers, such as Eaton to the immediate north and Muncie to the south but was also 

located amongst expansive farmable lands.74 This area became known for its topographical and 

agricultural interest, being described by John Ellis in his account Our County: Its History and 

Early Settlement By Townships as: 

the Mississinewa, through this township, was noted for its beautiful scenery, clear waters 

and fine fish.  The land along the river is a series of rolling bluffs, low enough to be 

easily accessible, and high enough to be pretty, while back from the river on either side, 

the land becomes somewhat low and flat, and before drainage has become so universal, 

 
74 John S. Ellis, Our County: Its History and Early Settlement By Townships (Muncie: Neely Printing Company, 
1898), 73-15. 

Figure 6: The Carter Mill in Eaton. 
Source: Waite, “Grist Mills,” 365. 
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were considered wet lands. However, at present, and in fact for a number of years past, 

artificial drainage has become so general, and these lands being ditched have become the 

most product, and, consequently, the most valuable lands of the township.75 [sic] 

The ability of the surrounding area to support a variety of agricultural operations would 

ultimately make the area both attractive and accessible to those seeking to farm and develop 

commercial goods. For the Hyland Mill, the variety of mill-able materials, including wool, wood, 

grain, linseed, and other products, would ultimately result in its success over its existence. 

Additionally, the importance of the site in cultivating the growth of Eaton, Union Township, and 

Delaware County as a whole should be noted. The Hyland Mill, and others mills of the same era, 

would ultimately assist in establishing Delaware County as an emerging industrial, economic, 

and demographic center of the region. 
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MILL OWNERSHIP AND DEVELOPMENT OVERTIME 

 

The Hyland Mill Site had long served as an important commercial and productive milling 

location, prior to its near complete destruction in 1889.76  The history of the site began in 1845, 

when David Studebaker constructed the original structure at the present-day location, with the 

purposing of using hydraulic power from the Mississinewa River to operate a watermill.77 This 

original mill was largely utilized to saw timbered logs and to process linseed oil.78 In rural areas, 

such as Delaware County, linseed or flaxseed saw a variety of uses during this time period, being 

applied medicinally, being topically applied or included in tonics as component, and was used as 

a lubricant, paint component, and acted in place or cloth or sealants to address wounds.79  Along 

with processed flaxseed, flax fiber was also developed as a potential product as such mills, being 

used to produce heavy linens.80  

The Studebaker Mill likely saw “a hopper situated above two adjustable smooth metal 

rollers,” which grinded the linseed and developed a linseed meal.81  After developing into a meal 

using the grinding stones, the Studebaker Mill would have likely featured a large kettle, where 

the linseed meal would be heated, and then poured into thick bags and stored in a “strong iron 

box.”82  In addition to the grinding wheels and kettle, the Studebaker Mill would have also 

featured a “hydrostatic ram” being powered by a stationary piston, which would be utilized to 

apply heavy pressure to the linseed meal, prompted oil to be extracted.83  Located either within 

 
76 Ibid. 
77 Ellis, Our County, 77; Waite, Grist Mills, 380. 
78 Ibid. 
79 Whitney Eastman, The History of Linseed Oil Industry in the United States (Minneapolis: T.S. Denison & 
Company, 1968), 123. 
80 Ibid. 
81 “Linseed Oils,” Scientific American 2, no. 13 (March 1860): 201. 
82 Ibid. 
83 Ibid. 
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the mill structure, or in a nearby facility, the Studebaker Mill workers would likely refine and 

filter the linseed oil by running it through a “perforated copper lining,” resulting in a more 

consistent final product.84  Additionally work may have included repressurizing the linseed meal 

“cakes,” in order to extract a higher amount of oil.85 

In addition to the usage of Studebaker Mill for the processing of linseed oils, the service 

of the site as a wood sawing mill likely also required accommodations to the built environment.  

Throughout much of eastern United States, the decades preceding the American Civil War saw 

the utilization of water powered sawmills, for the purpose of processing raw timber and creating 

beams, boards, and other wood elements for use in construction.86 Likely utilizing an overshot 

mill, which would see water from the Mississinewa River force the vertical rotation of a large 

wooden wheel, the Studebaker Mill employed a series of shafts to transfer power for cutting.87  

With the turning of the main shaft, being connected to the vertical waterwheel, a series of 

pulleys, bearings, and gears likely transferred power to the central blade of the mill.88 As verbal 

description, the mechanisms of these mills involved 

A long metal or wooden shaft protruded horizontally or vertically from the water wheel 

into the mill building. Wooden or metal circular pulley wheels were attached along the 

shaft. Leather belts placed on these pulleys would provide the power for the various 

equipments. The water to the wheel could be regulated by a wooden door which shuttered 

the entrance to the wheel.89 

 
84 Ibid; “Flax Seed,” Scientific American 8, no. 18 (May 1863): 274.; “Linseed Oils,” 202. 
85 Ibid. 
86 Don C. East, “A Historical Overview of the Forestry Industry in Clay County,” Clay County Forest Planning 
Committee and The Alabama American Tree Farm Committee (May 2013): 2. 
87 Ibid. 
88 Ibid; “Circular Saw Mill,” Scientific American 54, no. 23 (June 1886): 355. 
89 East, “A Historical Overview,” 2. 
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Laid upon the milling frame, raw or debarked lumber would have been loaded from the lengthier 

horizontal side of the frame. With the mechanized power of the mill being engaged via the 

pulleys, lumber would be cut by the center-mounted saw blade.90 

 
 

 
 

 The David Studebaker mill, which had been operated the mill for seven years, was sold in 

1852 to William Mitchell.91 Under the ownership of Mitchell, the property saw the construction 

of a carding mill, which processed raw woolen fibers.92  This mill likely exhibited many of the 

features common among other carding mills from the mid-nineteenth century, utilizing belt-

powered machines to manipulate the wool.93 Wool would be introduced into a carding machine 

 
90 Ibid; “Circular Saw Mill,” 355. 
91 Waite, “Grist Mills,” 380. 
92 Ibid. 
93 Laurence F. Gross, “Wool Carding: A Study of Skills and Technology,” Technology and Culture 28, no. 4 
(October 1987): 806. 

Figure 7: An example of an mechanized sawmill,  
patented in 1855 

Source: “Brown’s Improved Saw Mill,” Scientific  
American 10, no. 37 (May 1855), 292. 
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via rollers, which flattened out and distributed the fibers to different moving cards.94  The usage 

of various pulleys, attached to numerous gears and belts, pulled the fiber and developed it into a 

consistent product.95  Removing dirt, straightening, and developing the woolen fiber into a 

stringlike cord, the final product of the carding machine produced a material suitable for further 

processing and usage for producing fabric.96 Likely evidencing the development of both a 

complex agricultural system and the growth of nearby populations, the carding process at 

Mitchell Mill would have allowed for local sheep farmers to produce finished goods for both 

local and more widespread sale.97  Additionally, the historical acknowledgement of the carding 

machine suggests the possibility that either the Mitchell Mill or a nearby structure likely housed 

a store, which sold goods process from the Mill.98 

 

 

 
94 Ibid, 806-807. 
95 “Improved Carding Machine,” Scientific American 9, no. 20 (November 1863): 312. 
96 Ibid. 
97 Gross, “Wool Carding,” 808. 
98 Ibid. 

Figure 8: An example of a carding mill,  
patented in 1863. 

Source: “Improved Carding Machine,” Scientific  
American 9, no. 20 (Novemeber 1863), 312. 
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 The final sale of mill, when it still remained in use as such a structure, occurred in 1863, 

when an Irish immigrant named Michael Hyland purchased the property.99   While William 

Mitchell has been credited for many of the changes to the then “Studebaker Mill,” some 

secondary sources noted the ownership of the mill by either George or Joseph Younce, for a brief 

period beginning sometime in the late 1850s or early 1860s.100  Hyland was born in Ireland in 

1815, immigrated to England at the age of 12 in 1827, and then immigrated once more to the 

United States in 1834, seven years later.101 Having constructed a grist mill near Frankton, in 

Madison County to the west, Hyland had experience in milling previously, but would ultimately 

purchase the Studebaker Mill after experiencing issues with the dam wall at his prior 

operation.102 Throughout ownership of Hyland, the most profound major changes would occur to 

the built environment of the mill, likely representing the most productive years at the site.103 

 In the 1860s or 1870s, Hyland began work to expand the milling operation, which had 

previously still utilized the waterwheel, initial structure, and land improvements first established 

by Studebaker and Mitchell.104 Hyland developed a new structure, being forty-five feet by 

twenty-seven feet, and standing at two stories tall, in order to accommodate additional 

machinery.105 Evidenced in the archaeological excavation of the site, a continuous limestone and 

cobblestone foundation was present for this structure, with the bulk of the above ground structure 

being made of sawn lumber.106  As part of the renewed development of the mill, Hyland 

 
99 Waite, “Grist Mills,” 380. 
100 Robert Dorton, “The History of Eaton: 1854-1954,” http://www.robbhaasfamily.com/Media/Documents-
02/Doc1933_History_of_Eaton_1854-1954.pdf 
101 Jim Naville, “Interpretive Planning: A Study of Eaton, Indiana,” Ball State University (May 1989), 15; “Michael 
Hyland,” Find a Grave (January 2012) https://www.findagrave.com/memorial/83970868/michael-hyland 
102 Neville, “Interpretive Planning,” 15. 
103 Waite, “Grist Mills,” 380. 
104 Ibid; Neville, “Interpretive Planning,” 15; Dorton, “The History of Eaton,” 8. 
105 Ibid; Waite, “Grist Mills,” 380. 
106 Ball State, “Archaeological Field School.” 
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established “two sets of machinery for manufacture of blankets, yarns, cassimeres, jeans, and 

other woolen goods, for which he always found a good demand in the home market.”107 (sic.). 

 Wool processing machines aimed to smoothen out and remove any imperfections from 

wool and process it into cloth; such machines utilized power from a series of belts linked to the 

turning waterwheel of a mill.108  Cleaned wool was fed into the machine, being placed into 

perforated trough, which pumped steam into the cloth for moistening.109  As the wool laid upon 

the trough, a series of rollers drew “the cloth lengthwise and removes mill wrinkles and cockles 

from the same, and can be so adjusted as to stretch the cloth as much or as little as required.”110 

This process could be repeated multiple times, in order to develop the proper treatment for the 

cloth, depending upon its variety, planned usage, and length of the cloth. In addition to the 

woolen “stretching and winding” machine, Hyland likely acquired a variety of other machines to 

be used in the production of fabrics, clothes, and other similar materials.111  As sources have 

attested to his development of products like blankets, woolen clothing, and other goods, Hyland 

likely operated looms, spinning machines, sewing machines, and other elements.112 

 In addition to the expansion of the woolen milling operations at the Mill, Michael Hyland 

also oversaw the development of flour milling at the site.113  While the design of the Hyland 

flour milling operation is unknown, other mils of the same vintage began the process by 

purifying the grain prior to its milling114  Due to the limited size of the Hyland mill, advanced 

 
107 Dorton, “The History of Eaton,” 8. 
108 “Improved Machine for Stretching and Winding Woolen Cloth,” Scientific American 18, no. 16 (April 1868): 
241. 
109 Ibid. 
110 Ibid. 
111 Ibid; “Eaton,” Muncie Evening Press (December 7, 1887), 4. 
112 Nathan Rosenberg, “Technological Change in the Machine Tool Industry, 1840-1910,” The Journal of Economic 
History 23, no. 4 (December 1963): 430-432 
113 Waite, “Grist Mills,” 380; Dorton, “The History of Eaton,” 8; Neville, “Interpretive Planning,” 15. 
114 Danbom, “Flour Power,” 277. 
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processes such as air blowing the husks and other unwanted materials from the grain, were not 

likely utilized.115 Rather, the Hyland millers likely manually screened and filtered wheat, or used 

a simply mechanized process, in order to complete the task.116  Fed into a hopper, the clean grain 

would have been gravity fed to a series of rollers that uniformly flattened and pulverized the 

grain.117  Being ran through a series of these rollers, the grain would then be sent to be milled, 

likely by large vertically stack millstones.118 The milling phase would be repeated a series of 

times, in order to continually refine the grain, eventually producing the consistently needed to 

produce flour, in a process known as “reducing” the grain.119  Housed within the addition 

constructed by Hyland sometime in the 1860s or 1870s, the flouring mill likely extracted much 

of the powered generated at the site, and was also likely essential the economic growth of the 

Hyland enterprise as a whole.120 

 Among the most significant mill components established under the ownership of Hyland 

revolved around the powering of the mill. In addition to the development of “a two-story, forty-

five by twenty-seven flouring mill,” the powering of the mill site in its entirety was also adapted 

by Hyland.121  Archaeological evidence of the sites showcased that a turbine was used to power 

the mill in its final years of operation, with an intact section or whole of the turbine still partially 

buried at the site.122  This turbine is most likely a “Vertical Standard Samson Turbine” water 

wheel, or an earlier variation with a similar design, being produced by James Leffel & Company 

 
115 Ibid. 
116 Ibid. 
117 Ibid. 
118 Ibid 
119 Ibid. 
120 Waite, “Grist Mills,” 380. 
121 Ibid. 
122 Ball State, “Archaeological Field School.” 
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of Springfield, Ohio.123 Existing as a double wheel, such turbines were first developed in the 

1870s and helped capture large amounts of power, improved efficiency, and had a smaller 

footprint at water mills.124 The Leffel Turbine would have originally been located at the bottom 

of a gear housing structure, being constructed out of stone and concrete, which extended from 

the bottom of the mill race.125 

 

 

 
123 Ibid; James Leffel and Company, Illustrated Handbook of James Leffel’s Improved Double Turbine Water Wheel 
For 1885 and 1886, (Springfield: Leffel News Print, 1885): 12; James Leffel and Company, Leffel Turbine 
Waterwheels, (Springfield: James Leffel and Company, 1916): 4. 
124 “Turbine Water Wheel,” Scientific American 27, no. 11 (September 1872): 162. 
125 Ball State, “Archaeological Field School.”  

Figure 9: A Leffel turbine inside a gear house. 
Source: “Interior View of turbine pit, showing Leffel turbine. – 

Fisher-Fallgatter Mill, Waupaca, Waupaca County, WI,”  
Library of Congress, 
https://www.loc.gov/resource/hhh.wi0005.photos/?sp=5 
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In this original, functional position, the Leffel Turbine would sit upon a “bridge tree” 

brace, which provided a stable flat base and a center mount for the turbine to rest upon.126 An 

outer layer of metal plating, brackets, and gates surrounds the inner part of the turbine, remaining 

stable as the inner portion turns.127  Entering through openings in the outer casing, the inner layer 

of the turbine featured runners and gates, sticking out 

like arms to catch the current of the water.128 The 

inner portion of the turbine extends vertically, via a 

shaft down the center, allowed for the power of the 

unit to be delivered towards the mill.129 A coupling, 

made up of a top and bottom half that are bolted 

together, would have been connected to a series of 

shafts, gears, and pulleys to lead to the machines 

housed inside of the mill.130  Ultimately, the power of 

this turbine would have allowed the Hyland Mill to 

run each of its components successfully, likely 

having a capacity than the overshot waterwheel that 

may have existed previously at the site.  

 

 
 
 
 

 

 
126 Ibid; James Leffel and Company, Leffel Turbine, 4. 
127 Ibid. 
128 Ibid. 
129 Ibid. 
130 Ibid. 

Figure 10: “Leffel Vertical Standard Samson Turbines” 
diagram 
Source: James Leffel and Company, Leffel Turbine, 4. 
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DESTRUCTION OF THE HYLAND MILL  
AND ADDITIONAL ARCHAEOLOGICAL FINDINGS 

 

 The Hyland Mill saw ownership and production under Michael Hyland from 1863 until 

its destruction, having undergone numerous changes to its built environment and usage over its 

existence.131 On September 18, 1891, the Muncie Morning News reported the Hyland Mill had 

burned and faced almost complete destruction, with Hyland allegedly awakening in the middle of 

the night to find that “the flour mill was well under way and the engine house in the wollen mill 

was burning. As the dye house must having been on fire first, and there having been no fire in 

that building for some days it is thought the building was set on fire.”132 (sic.). Archaeological 

evidence from the excavation of the site pointed to an explosive process having occurred, with a 

high degree of destructive power.133 During this excavation, 33 units were established, along 

with 25 shovel-test-pit areas, which helped to outline the footprint of the mill, the extent of the 

debris field and any remnants of the built environment still intact from the mill.134  In examining 

artifact evidence from the mill site, numerous elements point to a concentrated, intense heat, with 

a combustive strength to fracture glass, timber, stone, and even fuse metallic objects together.135  

While the destruction of the mill has been largely left up to interpretation, due to a lack of 

primary source material and information about its demise, the archaeological record uncovered at 

the site can give insights into what cause the mill to burn. 

 

 
131 Waite, “Grist Mills,” 380. 
132 “Mill Burned,” The Muncie Morning News, (Friday September 18, 1891), 3; “Eaton Seems Fated,” The Muncie 
Daily Times 9, no.92 (September 18, 1891), 1.  
133 Ball State, “Archaeological Field School.” 
134 Ibid. 
135 Ibid. 
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The presence of the gear house, which has remained intact on three of its sides, being 

constructed out of concrete and stones, is the most clear indicator of a previously standing set of 

structures.136  Although the primary visual element of the Hyland Mill, still exposed prior to 

excavation, features such as the mill dam, a portion of a river landing, and the nearby historic 

farmstead are also still present and exposed.137  While each of these components of the built 

environment helped illustrate the presence of the mill prior to an archaeological investigation, 

they failed to showcase why the mill was destroyed.  Establishing the area of interest at the site, 

 
136 Waite, “Grist Mills,” 380. 
137 Ball State, “Archaeological Field School.” 

Figure 11: Archaeological map of the Hyland Mill area, with features labeled. 
Source: Scanned by Angela Gibson, Ball State, “Archaeological Field School.” 
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via shovel-test-pits, probing, and using other methods, an excavation of a series of units was 

undertaken.  The result of this excavation produced the limestone and cobble stone foundation of 

the mill, a series of artifacts that evidenced the burning and explosion of the mill, as well as a 

general understanding of the footprint for the structure.138 The presence of a possible river 

landing, identified in Figure 12, implies that goods may have been transported down the 

Mississinewa via rafts or boats. 

 

 

 
 

 
138 Ball State, “Archaeological Field School.” 

Figure 12: Archaeological map of the Hyland Mill area, overlayed  
with an aerial view. 

Source: Angela Gibson, “Klinger Area 2 Map,” Ball State University  
(June 2022). 
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Figure 13: Molten iron, Unit 23. 
Source: (Author); Ball State,  

“Archaeological Field  
                School” 

Figure 14: Various, bolts, nails,  
and molten/ broken 
glass, Unit 24. 

Source: (Author); Ball State,  
“Archaeological Field 
School” 
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Figure 16: Fractured metal  
gear with bolts, Unit  
13. 

Source: (Author); Ball State,  
“Archaeological  
Field School” 

Figure 15: Molten glass,  
Unit 28 

Source: (Author); Ball State,  
“Archaeological  
Field School”  
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Figure 17: Fractured metal  
gears and  
component fragments,  
Unit 28. 

Source: (Author); Ball State,  
“Archaeological Field  
School” 

Figure 18: Fractured fire iron,  
Unit 28. 

Source: (Author); Ball State,  
“Archaeological Field  
School” 
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A handful of archaeological artifacts help to illustrate the findings of the archaeological 

field school, in large part by evidencing the high temperature and explosive occurrence at the 

site.139  Elements of the fused metal, molten glass, and high heat indications in both the soil and 

stones located within the excavation units.  The artifacts illustrated in Figures 13 through 15 

provide evidence of these findings.140  Figure 16 showcases a large metal artifact from Unit 13, 

likely being composed of casted iron, that have been fractured. Evidencing a high-powered 

explosive element at the site, these artifacts appear in fragments, originally being composed of a 

larger gear wheel and fire iron, respectively.141  Figures 17 and 18 were located in Unit 28, which 

also contained evidence of a fireplace, with ash, fireplace-related artifacts, and a pit of soot all 

being found within adjoining units.142 

             

 
139 Ibid. 
140 Ibid. 
141 Ibid 
142 Ibid. 

Figure 19: Fireplace and eastern  
foundation of the Hyland Mill.  

Source: (Author); Ball State,  
“Archaeological Field School” 
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 The destruction of the mill was reported as being caused from a fire or an incendiary 

explosion, which essentially leveled the structure.143 As excavation of the site was ongoing, 

evidence pointed to the destruction of the mill as a result of a dust explosion. Common among 

mills from the same era of operation, dust explosions in flour and other grain milling operations 

could have produced a similar impact upon the archaeological record.144 An 1872 account from 

the Tradeston Flour Mill of Glasgow, Scotland stated that the grist mill had exploded after dust 

in the air had ignited, suggest that “the fire was caused by an explosion which originated in the 

exhaust and, travelling through the various conduits of the mill like fire damp in a mine, set fire 

to the woodwork.”145 A famed American example, in 1878 the Washburn A Mill of Minneapolis 

(known as The Great Mill Disaster) exploded in a similar fashion, destroying a massive stone 

complex, causing a large fire, and shattering heavy metal machinery.146 Evidenced throughout 

the excavation of the site, with artifacts such as those exhibited in Figures 17 and 18, point to a 

dust explosion being the likely culprit in the destruction of the Hyland Mill.  Therefore, the 

Hyland Mill represents a snapshot into the hazardous, yet essential process of grist milling 

during the late nineteenth century.  Although susceptible to a variety of hazards, such as the 

explosive force of dust, the Hyland Mill and others combination mills of the same vintage, 

produce a variety goods for their local communities for decades.  The Hyland Mill remains an 

important historical, archaeological, and educational site due to both its unique operational 

history, as well as its explosive destruction. 

 

 
143 “Mill Burned,” Muncie Morning News, 3. 
144 “Effect of Flour Mill Dust,” Scientific American 59, no. 17 (October 1888): 261; “Explosions in Flour Mills,” 
Scientific American 27, no. 14 (October 1872): 209. 
145 “Flour Mill Dust,” 209. 
146 “Building History,” Minnesota Historical Society (2022) https://www.mnhs.org/millcity/learn/history/building 
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CONCLUSION 

 

 In conclusion, grist mills were highly influential in the establishment of rural 

communities throughout the United States. The ability for these sites to both act as early 

manufacturing outlets and provide a means for farmers to process agricultural goods resulted in 

their widespread development, including in Delaware County, Indiana.  The unique role that the 

Hyland Mill played in both embodying this building typology and assisting in the establishment 

of a local commercial requires its study. Exemplifying the rapid technological improvements and 

changes to the built environment being undergone in the mid- to late nineteenth century, the 

Hyland Mill provides an essential case study for understanding how, why, and when grist and 

combination mills developed in the context of rural Indiana. This research aimed to examine this 

history by analyzing the contextual, archaeological, economic, and historical significance of the 

Hyland Mill, during its years of active usage.  Ultimately, in doing so, the historical 

archaeological significance and wealth of information surrounding the site was effectively 

explored.  
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