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Executive Summary 

 Otis Mill in Jay and Livermore Falls, Franklin County, Maine is a former pulp and paper 

mill that has undergone several transformations since its beginning in 1892.  As one of the first 

seven paper mills to be part of the renowned International Paper Company, the work that has 

gone into Otis Mill over the past century is extremely complex. As of 2009, ownership of the 

mill belongs to Mary Howes and Tim DeMillo as part of Otis Ventures, LLC (OVL), and it has 

been undergoing renovations ever since. Through collaboration with these owners, our group 

sought to develop an historical timeline of the three eras of the pulp and paper making at Otis 

Mill. There were many gradual changes to the internal and external structures involved in these 

processes. It is a goal of Mrs. Howes and Mr. DeMillo to develop key sections of the mill into a 

museum to allow the community of Jay and the state of Maine to revisit an industry so 

significant to its own growth. The deliverables of this project include a history report on the 

development of the mill, an appendix of the terminology and structures, and a presentation of our 

findings, which includes information for a future museum. 

 To achieve these final deliverables, numerous visits to the mill were required. During 

these visits a great amount of research was accomplished through observing the buildings and 

structures, hearing personal accounts of people who worked in the mill, and access to original 

floor plans from the early twentieth century. Our research focused on the functions and methods 

of creating pulp and a chronological account of each of the three eras of the mill: groundwood, 

sulphite, and kraft. These different pulping methods were closely related to the Androscoggin 

River in that it provided a major source of power. This report elaborates on our approach and 

methodology in obtaining information and how this was used to uncover the early history and 
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workings of the prodigious mill. The report also expands on the inner workings of the machinery, 

many of which still remain preserved and intact inside Otis Mill. 

Integration of Deliverables 

 The three final deliverables of the Otis Mill Project include a history report, an appendix 

of terminology, structures, and machinery employed in the mill during the groundwood era, and 

a final presentation using Power Point which can be transformed into museum displays for a 

future Otis Mill Museum. The presentation consists of information and images that can be used 

in creating individual museum plaques. The positioning of the plaques by nature will orient the 

viewers so that they are placed in a strategic position to understand the floor plan and how the 

machinery fits into the flow of the building. Appendix A is a document of historical floor plan 

snapshots, and detailed definitions and descriptions of processes and structures. It is up to our 

community partners to decide what ultimately comes of this document, whether it is distributed 

to visitors or not. The slide-turned-museum-plaques should provide a sufficient amount of 

information to stand alone in the museum and provide a logical explanation of the buildings.  

Research Methodology and Tools 
 
 In order to understand the building and changes that occurred in Otis Mill, we first had to 

come to a general understanding of the paper making process. Through Bates’ online resources, 

especially MaineCat, we were able to get a plethora of books and several videos that gave us a 

detailed overview of the paper making process in the late 1800s and early 1900s.  In addition to 

this research, we also met with Sherry from Maine’s Paper and Heritage Museum located in Jay.  

She was instrumental in helping us locate important resources about International Paper, the 

development of the Maine paper industry, and the transformations of Otis Mill. From this 
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extensive research, we were able to supplement gaps in our research about Otis Mill with more 

general information about the paper making process from the different eras of pulp and paper 

making. 

 A second asset to our research was the hundreds of floor plans and drawings detailing the 

progression of the construction of the mill. We were able to pinpoint about 20 floor plans that 

helped us understand when specific rooms in the mill were built. The floor plans created visuals 

that enabled us comprehend complicated machinery, understanding how they worked, and how 

each part of the building functioned as a part of the overall process. For example, the floor plan 

of the original groundwood building shows the 20 waterwheels and the corresponding line shafts, 

the main structures that converted waterpower to energy to run the building. While these line 

shafts are now missing from the building, the floor plan shows which waterwheels and line shafts 

supplied energy to each grinder, and how the power generated in this room was transported to 

the adjacent beater room. In our presentation, we provide a clear visual of how exactly this 

worked, and an accompanying description. 

 Floor plans were also crucial to our project because they allowed us to find very specific 

dates in the mill’s history of when sections were built and when machinery was added.  For 

instance, through comparing the structures illustrated in floor plans and the dates of each, we 

were able to find a 6-month window of when the sulphite tower was built, and therefore, when 

the sulphite process was first employed in the mill.  

 Interviews were a third method of our research that filled many of the gaps in our 

information. We conducted three informal interviews, with Larry, who started working in the 

mill in 1976 and continues today to do maintenance work for Mrs. Howes and Mr. DeMillo.  He 

is incredibly knowledgeable and helped clarify questions we had about the complicated 
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processes, and was crucial in helping us understand the floor plans. We also conducted one 

informal interview with a Jay resident, Bill, who worked in the mill from 1965-1990.  He was 

beneficial to our research because he knew the processes and history of the mill that pre-dated 

Larry. Overall, the informal interviews were important in gaining personal insight of the history 

and processes of the mill, as well as in clarifying much of the confusion we had.  

 

Presentation Delivery Approach  

Organization 

We chose to organize our final presentation in chronological order, providing dates for 

when each part of the building was constructed. The major additions to the building were made 

when new methods of paper making were introduced. In Otis Mill there were three eras that our 

project describes. The building was first constructed in the era of papermaking that employed the 

groundwood pulping process. Following that, the mill employed the sulphite pulp process and 

the kraft paper making process. Our presentation is thus organized into three larger sections to 

cover each of the eras, and then further broken down to describe sequential process that defined 

each era.  

Our final presentation begins with a brief overview of the establishment of the mill. This 

includes details of how the land was acquired, who owned and managed the property, when the 

building was built, and by whom. Next, we begin to discuss each of the three eras. In order to 

give an overview of the building, its layout, and its history, our slides share historical photos and 

historical floor plans from the period juxtaposed with how the mill looks today. The majority of 

internal machinery and structure that is of interest is now gone from the building, sold or has 
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been worn down over time. Therefore, this juxtaposition illustrates how the building used to 

work while the viewer can visualize the space in which it used to exist. We would like the 

presentation to have the effect of allowing the viewer to reconstruct the mill in his or her 

imagination as we make our way through the building.  

Delivery Approach 

In planning our presentation, we aim to help the viewers maintain their spatial orientation 

and position as we make our way through the building room by room. To achieve this, we have 

chosen to begin each new section of the building with a slide depicting the layout of the entire 

property with the specific point of focus highlighted. In understanding how the building fit 

together, it is essential that the audience knows exactly what part of the building is being 

explained and how each part of the building relates to the overall process of pulp and paper 

making.  

Presentation Feedback 

Our presentation on Sunday December 9th, 2012 went smoothly. We were very happy 

with the turnout and the enthusiasm from the audience members. Many of them were former 

workers in the mill who had extensive knowledge of the kraft era (1965 to closing). We feel that 

our presentation helped fill in the gaps in their knowledge of the earlier eras in the mill that they 

would not have experienced first-hand. We encouraged the audience to ask questions, contribute 

additional information, and help us fill in gaps in our research when they were able. During our 

presentation a woman asked to have a tour of the mill structures we were discussing to help put 

our information into perspective. It was very helpful for people to walk through the building and 

visualize the rooms and machinery for themselves. In planning our presentation, we recognized 
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that a tour of the building would greatly enhance the audience’s ability to comprehend the 

information, but the main goal of our project was to provide the information relevant to the 

specific eras of paper making for use in their museum. A very meaningful part of our 

presentation was hearing the personal experiences of workers in the mill. We believe that these 

individuals who were so eager to share emotions and memories about the mill with us will be 

great resources for future capstone classes.  

After working for three months on this project, we all feel great dedication to the future 

of Otis Mill. We are all very honored to have had an opportunity to learn about the culture of the 

Maine paper making industry and the impact it had on the town of Jay. We believe that our 

project focused on the earlier eras of paper making, but did not contain as much information on 

the kraft era. Therefore, the next capstone group may want to focus on the kraft era (1965-

present), and used the workers who were in our audience as crucial resources. Their contact 

information is listed in Appendix C.  
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Appendix A: Otis Mill Project Structures and Machinery 

FOREBAY 

Head gates: the hydraulic lift gates that permitted water to enter the forebay. The head gates 
stood on the outside wall of the forebay structure against the full flow of the river. 

 

 

 

 

 

 

 

 

 

 

 

Wheel gates: the manually powered gates that permitted water to enter the internal penstock 
structure. The wheel gates stood 4 feet off the side of the original mill building. 

 

 

 

 

 

 

 

Hand wheels: the wheels that were turned by hand to control the wheel gates. 
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Forebay reservoir: the area between the head gates and the wheel gates that held the river water 
that would enter the building to provide hydropower to the original mill.  

 

GROUNDWOOD AND GROUNDWOOD EXTENSION 

Penstock: the structure through which the water flows into the building and to the waterwheels 
where the speed of the moving water is converted into hydropower.  

 

 

 

 

 

 

 

Waterwheel: The structure bolted onto the sides of each penstock through which the water 
passes to be converted into hydropower. In the original ground wood building there are two 
waterwheels on each penstock and in the extension building there are four waterwheels on each 
penstock. The moving water rotates the waterwheel that operates the line-shaft. The water then is 
released below the waterwheel back into river that continues to flow under the building. 
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Line-shaft: a long shaft that rotates as a result of the penstock/waterwheel structure. It generates 
the power that runs the grinders as well as machinery in the mixer and beater rooms.   

Grinder: machine that ground the wood into sizeable chips, included a grindstone, seen below. 

 
 

 

 

 

 

Electric Generator: The generators in the groundwood extension building were the source of 
power to the grinders when the hydropower was not sufficient, during times of low water. They 
were added to the building between 1927 and 1930.  

 
 
 
 
 
 

 

 

Saw barker and knife barker:  During the earliest days of the ground wood mill, there was a 
small debarking mechanism for convenient debarking of wood before it was put into the grinder.  
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Block Bin: The block bin was the structure that consisted of the storage facility on the first floor 
of the original groundwood mill and the container in the basement where the wood sat ready to 
be ground. The wood was manually taken from the block bin container in the basement and 
brought to the grinder machines.  

 

 

 

 

 

 

 

 

 

Novel news bull screen: a coarse screen for separating knots and unground material from freshly 
ground wood pulp. 

Grinder room and Wheel room: the ginder room at this time was another way of 
distinguishing the original groundwood building and the extention building. It is most likely that 
the original building was called the “Wheel Room” and the extension building was called the 
“Grinder Room”. 

Box girder: the typical steel support structure, in a box shape, often built around pipes in the 
mill. 
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Wood Yard:  
The wood yard had the capacity of holding 140,000 cords of 4-ft. length wood for the paper-
making processes. Wood was unloaded and stacked into piles. The wood would then be 
separated into wood type: softwood- pine, spruce; or hardwood- oak, maple, ash.  

 
Conveyor Belt: Transported the wood from outside to inside where logs would be made into 
pulp in the groundwood.  

 
 

DEBARKER  
 
Hopper: logs are loaded here; refers to openings on the bottom of pneumatic tankers through 
which products are unloaded. The hopper is located at the point where the compartments form 
individual funnels at the bottom. 
 
Infeed Conveyor: Conveyor belt that moves the logs into the ribbed drum. 
 
Drum Barker: Drum barker debarks the wood logs for processing. The drum is rotated and 
produces a rolling action that tosses and throws the logs around inside it. The abrasion caused 
from the logs hitting each other and being hammered against the inside of the drum walls 
removes the bark from the log. The bark is then released through slots located in the drum shell. 
When first developed, logs were fed through the machine in batches. Now drum debarking 
operations are designed to accommodate the continuous flow of wood through the machine. 
Sometimes water is added to facilitate the debarking process (hydraulic debarking). 
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CHIPPER ROOM: 
 
Chipper Room: Only used after groundwood had phased out, the chipper room was where the 
logs would be cut into smaller wood chips. The four foot long pulp wood sticks are cut into chips 
! of an inch long so they can be used in sulphite process. Chips are fed into digester and cooked 
with acid made from burning sulphur and limestone. The sulphite process would produce 
stronger pulp than that made in groundwood process. 

Chipper: A large steel drum powered by a motor, with revolving disks that cut logs into small 
chips of uniform size. It is much like an over-sized food processor where logs were cut into 
approximately 1 inch x 1 inch wood chips. Most of the time, a belt supplies this power. The steel 
drum is located parallel to the hopper and it spins toward the chute. At the same time, the drum 
draws new materials in to be chipped. This type of tree chipper is sometimes referred to as a 
“chuck-and-duck” chipper because materials placed inside begin moving almost immediately 
after they come in contact with the drum. 
 

Screening Room: After logs were cut into small wood chips and turned into, fibers would be 
mechanically separated from the knots and sawdust. For sulphite processes, the pulp that is 
produced would be sent to a blow pit to be cleaned then sent back to the screening room to be 
cleansed of slivers or other impurities. At 180 degrees Fahrenheit, the pulp goes through copper 
plates with extremely small holes. 

 
BEATER ROOM 

Beater Room: In this process, the pulp is mixed with a considerable amount of water so that the 
beating is thorough as the pulp can move easily throughout the tank.  Other materials are also 
added to the pulp during this process including starch and coloring matter. The time of the 
beating process can take between 2 " to 5 hours according to the nature of the 
paper.  Afterwards, the pulp is let down from the beating engine into chests where it is kept to be 
pumped onto the paper-making machine 
 
Rope Drives: A system of ropes running in grooved pulleys or sheaves to transmit power over 
distances too great for belt drives 
 
Line Shaft: (This is unlike the line shaft used in the groundwood mill because it is powered by 
steam and electricity, not hydropower). The line shaft is connected to a single power source such 
as a steam turbine or electric motor. The line shaft extends the length of the paper-making 
machine, which may be the length of a football field. Individual sections, having their own drive 
shaft, are in turn driven via a set of pulleys that are connected to the line shaft. In the original 
mill, the waterwheel / line shaft system provided power; by 1976, the steam plant powered the 
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line shaft system. 
 
Beater: A large, oval tank with a mid-feather for beating. A roll of iron rods lowers into the 
trough of beater. The roll with sharper ends is caused to revolve at a speed on its surface of 
~1,700 feet per minute, and as it revolves, it is gradually lowered into the trough of the beater 
until the edges of the bars touch another set of bars placed at the bottom of the beater. These bars 
are stationary (beating action takes place by the lowering of the roll provided with blades down 
onto the bedplate also provided with steel blades). 
 
Sulphite Tower: The Sulphite Tower is the location in which the sulphite process took place, 
creating sulphite pulp.  The pulp produced was longer fiber pulp and thus used in higher quality 
paper than groundwood pulp. The sulphite process was invented by a German in the 1860s and 
employed in the Otis Mill beginning in 1906. During this process, wood chips would then be 
dumped into a digester with sulfurous acid. Once a desired temperature was attained, the chips 
along with the liquor mixture would be cooked under pressure between eight to sixteen hours, 
depending on the type of paper being made. 

More specifically, the liquor used for the cooking process in the sulphite method is a mixture of 
bisulphite of lime and bisulphite of magnesia.  This created a very corrosive liquid, ensuring the 
digesters were acid proof during the operation of cooking. This liquor is made by passing sulfur 
dioxide gas through a solution of milk of lime and magnesia or by causing it to attack limestone 
in large vertical towers over which water is continually running.  Because of the highly corrosive 
nature of the raw acid, it is first blown with relief products before it can be placed into digester to 
protect the machine. 
 
For the cooking process within the digester vessel, the acid liquor is run through the wood chips. 
Then, steam is used to expedite the cooking. During the process, the digester was relieved by 
opening a valve at the top and letting out a certain proportion of the escaping gases and liquid. In 
order to determine if the cooking process was complete, the remaining liquor was tested with 
certain chemicals. The end product is a wood pulp that was blown into the cleaning vessels 
called the blow pit. 
 

Groundwood Pulp: Groundwood pulp was used in the earliest days of Otis Mill.  It is the 
mechanically produced, the lowest grade pulp and produces twice the amount of pulp than the 
sulfite process with the same amount of wood.  In the Groundwood process, a rotating stone in 
the Grinders physically grind the wood.  It is used to make lower grade paper; for example it 
makes up about 80% of the pulp used for producing newspaper. 
 
Kraft Pulp: Kraft pulp was used in Otis Mill when the mill stopped making pulp.  Otis Mill 
bought dried kraft pulp from other mills. The kraft process does less damage to the cellulose 
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fibers than the sulphite process, thereby producing stronger fibers. Kraft pulp is used to make 
paper in which strength is important, like brown shopping bags and wrapping paper. 
 

Sulphite Pulp: Similarly to kraft pulp, sulphite pulp is chemically produced, but the sulphite 
process makes pulp that is easier to bleach. Sulphite pulp is mostly used to make high quality 
paper, like white printing paper. 
 
Sulphite Tower: The location in which the sulphite process took place. 

Pulp Line: Otis Mill stopped making pulp on-sight between 1965 and 1970.  Instead, the pulp 
was brought from other pulp mills through a 16 and 18 inch diameter pipeline. The pipeline was 
dug manually, connecting Otis Mill to the Androscoggin Mill, where the pulp was produced. 

 

 

 

 

 

 

 

 

 

 

 

Conveyor System: The conveyor system transported wood from the wood yard into the original 
groundwood building to be used in the pulp making process. 
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Appendix B: List of Original Drawings Used 

 

Proposed Hydraulic Improvement [4-179] 

Elevation of Driving Train for 126 inch Machine to Be Constructed [4-27] 

Cross Section of Proposed Machine Room No. 3 [4-5 and 4-5a] 

Original Mill Drawing [4-8] 

Sectional Elevation of Pulp Mill Extension [4-S36] 

General Plan of Steam Engines and Drives [4-189] 

Grinder Elevation View [PV.312.43] 

Original Mill Drawing Plan View [4-8] 

Plan and Elevation of Wheel Setting [4-165] 

Sectional Elevation of Mixer and Beater Rooms [4-73] 

Plan of Hydraulics [4-227] 

General Plan of Dam [4-124] 

Layout of Grinders in New Pulp Mill [4PV-4SSA] 

Engines and Boilers [4-S54] 

Grinder Room-New Pulp Mill [4PV-48O] 
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Appendix C: List of Future Contacts 

 

     Eric Goodrow 
     Phone: (207) 491-2377 
 
     Curtis Brooks 
     Phone: (207) 491-5418 
 

These two men were hourly workers who worked during the final years of Otis Mill’s production. 

 

Dana Timberlake 
Phone: (207) 897-5105 
Address: 19 Beechwood Terrace, Livermore, ME 04253 
 

Dana Timberlake worked in the maintenance department for 35 years until the closing of Otis 
Mill. 

 
 
 

 

 
 
 


