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Field Testing Road Building      Timber Frame Design   

Tools for Animal Traction                  

 

 

òRapid transfer of technologyò is what Ariel 

Espinoza dubbed our exchange with RELATA on 

animal powered road building equipment.  From 

seeing adaptable implement ideas in Kalamazoo to 

field testing prototypes on a road in Honduras was 

only 53 days!  Tucked into the process that 

occurred in those days are many gems of wisdom 

on international development. 

 Before leaving Kalamazoo in December, 

Ariel and Giovanny Tinoco offered to construct 

the prototype ditcher by our arrival in mid-

January.  We offered to help them build a 

slipscraper and a simple two-blade floating road 

grader when we arrived in Nicaragua. 

 See Nicaragua, page 2 

 

 

 

 

A new Tillersô class always provides excitement.  

Ten students signed up for the class.  Steve Stier 

and Dick Roosenberg were joined by Mike 

Hammond of RiverBend and Thomas Nehil and 

Amy Warren of Nehil-Sivak Engineering to teach 

the sessions.   

One of the most interesting aspects of the 

class was testing pegged joints.  Tom Nehil has 

been struggling to find good data to backup his 

structural analyses of various projects.  We 

thought the class would be a good opportunity to 

make some initial tests.  It would graphically 

illustrate to participants the interacting factors of  
See Timber Frame, page 3 

 

The May Timber Framing Class Is 

Postponed to September 10
th

 -15
th

 

 

April   2001 

  

Giovanny Tinoco finishes the handles 
for the slip scraper. 

  

Tom Nehil and 

Amy Warren 

measure the failure 
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Nicaragua, cont. from page 1 

In January, the project sponsors, Jim 

Weaver and Dick Wheeler, of Indianapolis joined 

Dick Roosenberg.  Carolyn Such, a former Peace 

Corps volunteer to Guatemala helped with 

translations.   

Ariel drove the group up to Honduras 

where Giovanny has a shop and teaches at a 

national vocational training facility called INFOP.  

On arrival in Tegucigalpa, we were delightfully 

surprised to find Giovanny and his assistant, 

Marden, standing by not only the promised 

ditcher, but also the slipscraper and the grading 

float.  They were so enthused by the potential of 

the road building tools that they had finished the 

set.  The design replications and adaptations were 

implemented with excellent skill.  While you 

could still smell the new paint on the tools, it was 

dry!   

They probably would have tested them in 

the dark of that Tuesday evening if they had a 

team of oxen in downtown Tegucigalpa.  

However, on Wednesday, they treated the group to 

a farm tour to see mini-terracing being done very 

effectively with a single horse.  The farmer was 

impressed with the increased water retention of his 

hillside fields with the terraces.  The slope was 

probably nearing 40% and the terraces were too 

narrow for a team of oxen to work.  Moreover, 

light horses are now less expensive than oxen and 

kept by many farmers for riding anyway.  The 

farmer was delighted at how quickly he was able 

to work the field with a simple ard in comparison 

to the hand hoeing that he had previously done.  

And as a consequence of the terracing and 

improved water retention, he was able to plant a 

second crop and each yielded nearly double 

previous yields.  RELATA is searching for ways 

to hitch these light horses more effectively and to 

establish the terraces more efficiently.   

On Wednesday, several RELATA staff 

members, including the coordinator for Honduras, 

Roque David Almendarez, joined Ariel and 

Giovanny as they took the Tillersô group out to 

Guaymaca to test the road building equipment.  

They started with the ditcher, which was expected 

to address one of the more difficult road 

improvement tasks.  The 40 teams they now have 

working in the two countries use a grader design 

that is not appropriate for the roughness of the 

task.  It requires two people just to hold it into the 

line of the ditch being dug.  Ariel was first to 

guide the new ditcher behind the team of oxen 

provided by Don Pedro, one of the farmers who 

works on a rural road maintenance team.  Even 

though Ariel had tested the historical tool in 

Kalamazoo at Tillers, he was all smiles as he 

waved for the ox driver to stop so he could look 

back at how the ditcher had pushed a ridge of soil 

out from the ditch.   

After Giovanny and Roque took a turn on 

it, Roque summarized his impressions: its 

construction cost is about half the prior tool, the 

labor requirement is 2/3 since only one person is 

needed to guide it, and it moves more soil with 

less chance of breakdown.  In addition, everyone 

was delighted that the operator guided it with his 

balance rather than by fatiguing bodily force.  For 

the Tillersô group, there was little criticism to give.  

We were as excited as they to finally see the 

promising old ditcher design of Mr. Martin 

revitalized.  It was great to have been able to 

capture the test on video to help convince other 

projects of the viability of the tool and animal-

powered road-work. 

Then the floating grader was put to the 

test.  The road surface was hard and rocky, but the 

spring steel used on the wooden frame moved the 

gravel and clay raised from the ditch by the 

ditcher on into the road and dropped it into the pot 

holes that were on the crown of the road way.  

Giovanny had added a gauging handle to the 

traditional design that he had seen at Tillers.  It 

permits the operator to lift the rear blade to release 

a little extra soil at times.  It worked well, though 

Giovanny will probably bend the handle so it can 

be reached by the operator more easily. 

Giovanni and Dick put the 
Floating Grader to the test 
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Ninoska Maya and a 
colleague, our 
correspondent 

Finally, the team of oxen pulled the new 

slipscraper over to where Don Pedro had broke 

some hard soil with his horse and ard.  After Ariel 

and Giovanny demonstrated how the scraper loads 

and dumps with varying lifts of the handles, 

Marden tried his hand at it.  On the first try, he had 

the soil overflowing the backside of the scraper 

bucket.  The placement of the hitch point on the 

pan is fairly sensitive.  If too high, the scraper 

becomes unstable in loading.  If too low, it is more 

difficult to dump.  Giovanny and Marden had 

placed it well.   

After the test, Ariel was talking to 

Giovanny about coming down to Nicaragua to 

teach some local metal shops how to build three 

more sets of the tools to test out with the road 

crews.  After taking the Tillersô group back to 

Nicaragua, Ariel presented Tillers with a proposal 

to collaborate on finding more tools to answer 

other challenges of the farmers.  The Ministry of 

Agriculture is particularly interested in finding 

tools for what they consider their mid-sized 

farmers who could afford better oxen equipment 

but cannot afford tractors yet.  

Tillers staff 

was impressed with 

the positive effect of 

the terracing efforts 

seen with RELATA 

and at Ebenezer 

Ranch on soil and 

water conservation.  

The same equipment 

that was tested for 

road work could be 

adapted to speed 

terracing and to build 

water catchment 

ponds.  We are 

excited about testing these 

ideas in future collaborations and this summer in 

Wykoff, Minnesota during our International 

Development class. 

Working with the dedicated and 

enthusiastic staff of RELATA was inspiring to 

Tillersô staff.  We are excited about the possibility 

of having a couple of them up for the last part of 

June.  We want them to have a chance to see some 

of our adaptations of traditional oxen and horse 

powered tools.   

 Timber Frame, cont. from page 1 

strength and weakness of peg size, placement, and 

tenon length and thickness.   

RiverBend offered to mill and donate 

timbers.  The timbers were 8x8 Douglas Fir 

machine milled.  Tom Nehil designed a testing 

protocol to create and measure tension in mortised 

joints.  Tillers made a couple extra test frames 

from Red Pine 8x8s.   

The first test was with the Douglas Fir.  

The tenons were 2 İò thick and 6ò long.  The 1 

İò pegs were set back 3ò leaving a 3ò relish.  We 

loaded it with 12,000 pounds tension before it 

failed. In the end, the beam itself split.  Neither the 

peg nor the tenon showed any damage.   

The second test was done on a Red Pine 

frame.  We backed down to traditional 2ò thick 

tenons.  They were 8ò long with 1ò pegs placed at 

4ò in from the edge of the post.  The joint failed 

with the pegs breaking at 3,000 pounds pressure.  

The smaller pegs bent within the softer wood 

before breaking.  Further, the mortise of the joint 

was chiseled earlier by a novice without 

supervision.  While it was the correct 2ò at the 

openings, in the center it was 2 Ĳò.  This left the 

peg unsupported for İò on one side.  When we 

opened the joint, it was apparent that the edges of 

the tenon and post had crushed at the peg and 

allowed the peg to flex to the breaking point. 

The third test was again on the same Red 

Pine frame, but using the other end.  There the 

mortises were tighter and the joint held to 4,500 

pounds.  The 1ò Red Oak pegs failed again.   

In test four, we used Red Pine again and 

replaced the 1ò pegs with 1 İò pegs like those 

used on the Douglas Fir.  With the larger peg and 

only a 2ò thick tenon, we finally broke out the 

relish end of the tenon at 6,000 pounds.  In this 

last test, removal of the pegs showed that they had 

bent considerably.  

While we need to get some volunteers 

together to test more joints to increase the 

reliability of the results, it seems that some 

practical advise can be learned.  Where greater 

strength is needed: use a thicker and stiffer peg, 

support the peg with tight fitting mortises and 

harder species, keep the width of the mortise tight 

to the tenon to reduce splitting at the relish.   

Please call if you would enjoy doing 

follow-up testing.  
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Donations and Volunteers 
-Given Recently 

Hessler Estate- tools, supplies, and               
cabinets 
Pioneer Equipment- Forecart 

  
Duane Westrate- Hay 

 -Thanks Volunteers 
Foster Woodward, Jim Heaton, Duane 
Westrate- for helping build stalls in the east 
barn for the horses 

Sewel Mason, Howard Cain, for work on the 
heated space in the collection building 
Pat Mason- Scanning photos into the computer 
Rebecca Molnar- spreading manure and 
general farm work 
The Dykstras- for help on the greenhouse, 
sugaring, manure spreading and feeding 
Nancy Beebe and Rachel Bemis- for help in 

the greenhouse 
Chris Dilley- for help on the greenhouse 

 -Needed 
 Egg Cartons 
 Vacuum    
 PTO Driven Manure Spreader  

 -For Sale 
 Turkeys- $14 ea., Toms and Hens 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

Forecarts from Pioneer Equipment 
 

We continue to be fascinated by the potential of forecarts as a means of extending the viability 
and productivity of animal power in overseas farming.  We were thrilled to receive a call from Pioneer 

Equipment of Dalton Ohio offering to help us get some forecarts.  They gave us a conventional Forecart 
to help with our new horse-powered work and deeply discounted a motorized Forecart so we can better 
demonstrate some of the more complex field functions, e.g. Baling hay and combining grains.  We think 
there will be a string of activities for which this Forecart will improve productivity and quality.  With its 
PTO and hydraulics, we can now unload a manure spreader onto a compost heap!  Simple, but 
revolutionary.   

We expect to debate the merits with many of our supporters.  It is a move to complexity in a 
sense.  But for those coming to animal power from the expectations of tractor productivity, it is a step 

down ï yet one that still offers productivity at a low cost.   
If you are an admirer of the quiet tradition of American animal power, please have patience 

with us as we explore this new innovation.  But do join the debate.  We are trying to find the 
implications of this new technology.   We think it is on the boundary of appropriateness for some of our 
constituents.  We want to put it to the test and to let others observe its merits and costs. 

 

 

 

In appreciation of all the hard work Tillersô 

Volunteers have done, we will be offering 

ñOxBucksò. For every hour of time spent on 

various tasks, volunteers will receive credit 

toward workshops or produce from the 

market garden. A volunteer committee to 

organize tasks has been created and will 

present available jobs to those wishing to be 

on a special volunteer crew list. There will 

also be a list posted at the farm. 

  Volunteer Opportunities: We will be 

building shelving for the patent record books. 

Ongoing cataloging of The Abbey Collection 

will occupy us through the spring. The 

germinating table is hot and planting is 

underway for the Market Garden.    Manure 

spreading will continue till the barn is 

cleaned out. The back of the blacksmithôs 

shop needs a coat of paint. If youôd like to 

participate in these events, or if youôd like to 

head up a specific project, please call, 

616/344-3233 or 1-800-498-2700 
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Abbey Collection Work 
Progress has been made on the heated 

workspace in the newest Morton Collection 

Building. The building is up and the interior walls 

are painted and ready for trim.  

  With that done, we will continue to work 

through spring on cataloging the remainder of 

Carroll's collection and our recent acquisitions.  

The Heatable space at the Collection will make 

this work more comfortable and productive.  We 

want to make working there attractive to 

volunteers and staff. We still need to complete the 

move of Tillers' collection of US Patent records 

over to the new building.  Putting these records 

with the Abbey Collection will increase their 

usefulness.  Please call if you can help with 

shelving, transferring Patent Record Books, or 

finishing the exterior. 

Carroll continues to support his collection 

work through an endowment fund that he created 

at the Kalamazoo Community Foundation.  

Donations by Michigan residents to the Abbey 

Farms Historical Fund at the Foundation may 

qualify donors to a 50% tax credit. Call the 

Foundation at 616/381-4416.

 

         
 

 

Tillers works with Heritage 

Breeds Association at MSU by 

hosting Ox Driving 
 

      Lewis and Clark have plowed many miles 

of ground, turning thousands of tons of earth, but 

even this was a first for them. Plowing indoors! 

Sue Anne Carpenter made possible a 2-day class 

in introductory ox driving at the Pavilion at 

Michigan State University. The class coincided 

with the Heritage Breeds Livestock Show. The 

Milking Shorthorns were joined by a nice 

selection of rare breeds including Sesepole Geese, 

Cotswold sheep, Fresian horses and a nice little 

Kerry milk cow. 

Abbey Richmond and her Jerseys, Paul 

and Silus, came to help us with the class. It was a 

pleasure to see how well trained cattle can be. 

Students Anne Evans and William Workman were 

able to plow in the arena and became proficient 

with the float to smooth it all down again. Anne 

came up from Tennessee where she has started a  

 

 

 

 

 

 

herd of Scottish Highland cattle. Not quite ready 

to eat the steers, she hopes to train them as oxen,  

and sees the potential of their usefulness on a day-

to-day basis. To expedite the studentsô experience, 

a local breeder at the show allowed us to work her 

untrained Highland steer. By the end of a short 

session both the calf and the students were well on 

their way. Will Workman made his way over from 

Benton Harbor and is exploring the field of animal 

power for farm applications. He and Abbey 

worked on getting Paul and Silas used to the plow.  

 Thanks to a great crew from the Heritage 

Breeds Association.  

Howard Cain applies 

sealant to the beams in 

the Heated Space 

Anne gets a taste of 

training Highlands 
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      2001 Tillersô Interns   
Four Interns will be joining Tillers this season. 

Kathy Dernay, from Kalamazoo, enrolled in the 

Draft Horse Basics Class last fall, and has returned 

to specialize in the market garden. She started full 

time March 1, and preparations for the 2001 

growing season are under way. Martin Earhart 

finished his doctorate in Chemistry and arrived in 

time for planting oats. Tillers invited two interns 

from MESA, Multicultural exchange in 

Sustainable Agriculture. Moses Kisamo traveled 

from Tanzania and Kepher Sibwoga should be 

arriving from Kenya. Welcome!  

 

TILLERSô Memberships 
Supporting Membership continues to grow.  

Your involvement and support are very important 

to us.  We look to members to help spread word of 

Tillersô classes and international mission.  We 

look to members for volunteers and for people to 

fill organizational roles.  As we move into some 

planning we will be asking for suggestions and 

direction.   

In turn, supporting members receive 

discounts on classes and publications.  And this 

Nigh Ox is our primary means of keeping 

members informed.  Supporting membership is 

$35 per year.   

If you are a member, please check the 

mailing label on your Nigh Ox to be sure that your 

membership is up to date.  If the expiration date 

has passed, please send a check for $35 to renew 

your support.  

 

Life Membership: For a $500 gift designated 

for membership, you will be a lifetime supporter.  

We will deposit the funds in a Board designated 

endowment fund from which the income will 

support current programs.   

 

The Nigh Ox 
 Published about 6 times per year and 

distributed to supporting members, volunteers, 

donors, and new friends.  

Editor: Dulcy Perkins  

Assistant: Dick Roosenberg  

Phone: 616/344-3233 

E-mail: tillersox@aol.com 
 Tillers International  

 5239 South 24th Street 

 Kalamazoo MI 49002 USA 

 

Tillers’ Board of Directors 
Chuck Andrews  Mary Andrews 

Clint Bolton  Howard Cain 
Pat Crowley-Smolenski Yacob Fisseha 
Tim Harrigan  Tom Hurst 
David McMorrow  Richard Roosenberg 
Barbara Shouse  Lynn Waldron 
Robert Wilkinson  Foster Woodward 
 

Committees 
Volunteers & Staffing: Foster Woodward*, Clint 
Bolton,  Dulcy Perkins 
Fundraising: Tim Harrigan*, Pat Crowley, Tom 
Hurst, Dave McMorrow, Dick Roosenberg 
Facilities: Lynn Waldron*, Chuck Andrews, John 

Sarge 
Classes: Chuck Andrews*, Lynn Waldron, Dulcy 
Perkins 
 *committee coordinators 

Staff 
 Howard Cain, Volunteer Bookkeeper  

Dulcy Perkins, Project Coordinator 
 Dick Roosenberg, Executive Director 
 John Sarge, Shops Coordinator 
 Kris Svenson, Farm Coordinator 

Interns: Kathy Dernay, Martin Earhart, Moses 
Kisamo 

 

Mission  
To preserve, study, and exchange low-capital 

technologies to increase the sustainability and 

productivity of rural communities 

 

Vision  
Sharing our Rural Heritage with the world 

in a Humble Way that:  

¶ Offers Understanding of Local Conditions, 

¶ Gives Promise for Generations to Come, and  

¶ Encourages an Attitude of Experimentation 

 

mailto:tillersox@aol.com
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Ruminations é 
 
Dear Friends, 

 

The Board, some volunteers, and staff have been working on a strategic evaluation of Tillers as an 

organization.  Ray Svenson, Krisôs father, who makes a career of helping for-profit corporations plan their 

development, generously volunteered to work with us.  His first question was, ñDoes Tillers want to grow?ò  

That was the hardest question and we took three sessions before answering it.  Most of us recognize that 

Tillersô has some unique qualities ï what Woody (Foster Woodward) dubbed óTillersô magicô ï that we 

would hate to destroy.  As we worked through the opportunities and challenges facing Tillers, we kept 

asking, ñCan we grow and keep the warm and friendly learning environment for which Tillers is known?ò 

 

 To Rayôs credit, he found a way to move the discussion along with the question that became known as 

ópreserving the magicô always in the background.  In our third group session -- the March Board Meeting -- 

he brought the growth issue to a vote.  In the second meeting at Borgessô Navigation Center, Herb Nehring 

had weighed in saying, ñEverything either grows or dies.ò  We had discussed possible ways to grow in 

smaller hubs that could maintain a family-like atmosphere of friendship.  We had discussed the challenges of 

moving organizations from founders to second levels of leadership and structure.  We had reviewed the 

growing base of support for Tillersô work.   We had discussed ways of having a larger organization with 

limited bureaucracy.  Realizing that these will all be real challenges, the Board voted in favor of growth.   

 

Further, Ray asked us to review our relative priorities for the many activities that Tillers takes on.  There was 

a very clear consensus that our international work, our skills classes, and developing the Abbey Collection as 

a learning resource were of top priority.  Many others were supported on the condition that they would help 

build our organizational resources to accomplish the highest priorities.  Throughout the sessions, there was 

an appreciation for many of the synergies created by the clustering of related activities conducted by Tillers.   

While some activities must earn their way financially, they may nonetheless, contribute skills and awareness 

for others of highest priority.  And, Tillers is large enough that some people can enjoy working toward goals 

that make an important contribution even though they are not rated as the highest organizational priorities.  

 

Within an hour of voting for growth, the Board members stepped up to form the core structure that will work 

on various aspects of that growth.  They voted to form four working committees: Volunteers and Staffing, 

Fund Raising, Facilities, Classes and Workshops.  Foster Woodward, Tim Harrigan, Lynn Waldron and 

Chuck Andrews agreed to head the committees, respectively.  We have listed other committee members.  We 

will need more members to help define and implement the details of the work that the committees need to 

accomplish.  If you have a particular interest or skill to contribute, we would love to have you call Tillers or 

a committee member to volunteer an idea or some time and talent.   

 

The most certain way to assure that we ópreserve the magicô is by keeping as many people involved as 

possible.  Please join the effort.  Unfolding Tillersô future will be fun. 

 

 

 

 

 

Dick Roosenberg 
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Calendar of 

Activit ies 
 

    April 2001 
6-7 Coopering Tools 

6-7 Small Foundry Work 

25-28 Draft Horse Basics 

27 Draft Animal Logging 

28 Plow Day 

27-28 Introduction to Coppersmithing 

      30-5/5 Timber Frame: Postponed -Sept. 10-15 

    

    May 2001 
11 Berrien County Courthouse Museum 

18-19 Blacksmithing I 

18-19 Great Farm Innovations 

28-6/30 Refining Animal Power Series 

29-6/2   Farming with Oxen and Horses 

 

Wall Calendar with Classes 
 The Calendar is done! Although a little late in 
the season, we have been able to work out the bugs in 

this calendar to make next years easier to format. The 
2001 calendar has photos of Tillers past, along with 
events of this year. It will be good reminder for that 
upcoming blacksmithing class and by hanging it in the 
workplace, a great way to tell others of Tillers events. 
This year they will be $5.00. Call to get yours today. 

FREE to new and renewing members! 
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Email: TillersOx@aol.com   
Web site: www.wmich.edu/tillers/ 

 

5239 South 24
th
 Street 

Kalamazoo MI 49002 USA 

 

mailto:TillersOx@aol.com
http://www.wmich.edu/tillers/
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A Conceptual Drawing for South Addition to the 1997 Abbey Collection Building to House Heatable 
Space for Restoration Workshops, Acquisition Processing, and Book and Resource Storage    


