
Calling Oberlin CAD and Machining Specialists! 
 

Compressed earth brick technology represents a timely and unique opportunity for 

collaboration between the Oberlin community, the Lorain County Joint Vocational 

School, and Marcin Jakubowski, head of Open Source Ecology and developer of a series 

of tools he calls the Global Village Construction Set. It’s an open source manufacturing 

and education model that could be extended to schools around the country and used to 

make resilient communities of the future. 

An overview for stakeholders of the value of a high-capacity 

Compressed Earth Brick Press. 

 

Prepared by Eddie Miller and Avi Miner 

2/21/2011 

Compressed Earth Bricks 

CEB Oberlin Team 

Phone: 440-935-5434, Eddie Miller, 

Partnerships team 

E-mail: eddiemill@gmail.com 

For more on Compressed Earth Building, visit:  http://openfarmtech.org/ 

 

Lorain County JVS:15181 Ohio 58, Oberlin, OH 

(440) 774-1051   

Jan Rybarczyk: Partnership Coordinator 

Ext. 2328 



Introduction: Marcin Jakubowski and 

the Global  Village Construction Set. 
 
In January, Marcin Jakubowski came to Oberlin presenting some of 

what he is doing on his farm and shop in Missouri, branded as the 

Global Village Construction Set (GVCS).  Many community 

members were present, including representatives of farm and garden 

sites, manufacturing  and skilled trades, organizers, students, and 

many others.  The talk included an update on what Marcin’s team is 

working on currently and ended with an open invitation to reproduce 

and field test some of the GVCS designs.  Marcin’s visit sparked a 

lively conversation about building the Compressed Earth Brick (CEB) 

Press in Oberlin. 

 

The GVCS is an open source set of tools that communities around the 

world could use to build a resilient economy in the future. Designs are 

entirely open source - anyone is invited to recreate and improve upon 

the prototypes.  With the skills acquired from small-scale 

manufacturing, Marcin’s team has also designed and built multiple 

versions of a multipurpose farm tractor, lathe, industrial hole punch, 

and many other tools.   

 

The current timeline calls for the entire set of 50 GVCS technologies 

to be completed by year-end 2012, at which point attention can be 

focused on applications such as the infrastructure for a real 

community. This is a goal that calls for recruitment of a large parallel 

development team, a scalable development process, and the 

supporting organizational infrastructure.   

 

Creating designs and a working model of the Oberlin CEB Press in 

collaboration with Lorain County Joint Vocational School would be 

extremely helpful to Marcin’s work as well as many people and 

organizations in and around Oberlin.   

The Compressed Earth Brick Press (CEB) 
 

 CEB is a load-bearing block used for walls and appropriate for above ground inside and outside wall creation.  The soil mix is 

15-40 percent non-expansive clay, 25-40 percent silt powder, and sharp sand to small gravel content of 40-70%."  Ideal mois-

ture content is 10%, mix in lime beforehand or other stabilizer.  Blocks are then cured over two weeks, covering in case of bad 

weather.  Construction with the blocks is "both natural and easy to construct" Walls go up rather quickly, and roof and founda-

tion are similar to any wood-framed house. The process traditionally uses a soupy version of the same clay/dirt mix, but Mar-

cin's team ended up using a cement/mortar mix to avoid freezing. Bricks are not waterproof, so require an overhang or stucco. 

 Says Wayne Nelson of Habitat for Humanity in his piece entitled "Compressed Earth Blocks”, "Uniformly-sized building com-

ponents can result in less waste, faster construction and the possibility of using other pre-made components or modular manu-

factured building elements." High uniformity is what gives CEB the advantage over other natural building methods.  Having 

good uniformity reduces the use of mortar and saves labor and materials costs.  The brick has true flat sides and 90 degree an-

gle edges.  The code minimum is 300 PSI in compression test after being submerged in water for four hours.   Policy clearance 

can be related to New Mexico's Compressed Earth Brick law, or certified under a uniform building code (UBC) for unfired clay 

masonry.  (http://www.midwestearthbuilders.com/code.html) 
 With a manual loading press, it takes 15 people to load the machine as fast as it could produce the bricks, about 2000 per day. 

With two people, one can make 500 bricks per day on average. With a large hopper loaded by a front end loader, the rate could 

be 8 bricks per minute rated performance of a good manual press.  

 Brick Specifications 

Block Size:                             12" x 6"  (length x height) (Marcin's) OR 14” x 4” (Ohio Earth Builders) 

Block Width:                           2” to 10” adjustable (6-7") 

Compressive Strength:           700-1,500 p.s.i. 

Weight:                                   30 lbs for a 7”x14”x4” block 

With the CEB Press anyone with a front end loader 

can make bricks out of onsite soil. 

Local proposed applications 

1. George Jones Farm - vehicle/equipment shelter 

2. Oberlin School Farm (Boys and Girls Club) - shed 

3. Legion Field Community Garden - shed 

4. Tracie Haynes’ garden 

5. Ecovillage construction 

6. Grazing animal shelters 

7. High tunnels for season extension 

8. Fruit cellars for food storage 

9. Community food dryer 

10. Community oven 

11. Combination pond/shed sited at a community 

garden 

http://www.midwestearthbuilders.com/code.html


Specifications for OSE CEB Press: The Liberator.   
Lifetime specifications will be verified in field testing. 

1. Bricks per minute output:  6-12 

2. Brick size: 12x6x6 inches (30.5x15.3x10.2 cm). 

3. People operating machine: 1-2. 

4. Machine power source: tractor hydraulics or any hydraulic power 

source with 6 gallon per minute capacity. 

5. Machine mounting: tractor 3 point hitch or stand-alone foot. 

6. Hydraulic pressure: 2000psi. 

7. Hydraulic cylinder: 5 inch diameter, 19.6 inch area; 2.5 inch rod. 

8. Pressing cylinder pressure: 39,250 lb pushing force (~18 tons). 

9. Controls: 2 spool, manual, hydraulic valve; automatic version 

forthcoming. 

10. Compressive strength of bricks: 700-1,500 p.s.i. 

11. Structural cold rolled steel construction throughout. 

12. Design-for disassembly: full bolt-together construction for frame, 

compression chamber, table, tractor mount, and feet; welded 

hopper assembly and press plate; cylinders readily removable with 

pins. 

13. Wearable components: 1/8" Nylon 6/6 liner on 

compression chamber and table surface, each piece 

held by 2 bolts. 

14. Machine lifetime goals: 1 million bricks before 

repairs; liner may be replaced every 100,000 bricks. 

15. Material costs: $1000-1350. 

16. Fabrication time requirement for optimized 

production: 3-5 days, about 20 hours of direct 

fabrication. 

17. Manual fabrication tooling requirements: drill press, 

welder, acetylene torch. 

18. Optimal fabrication tooling: XYZ table with torch, 

MIG welder, hoist. 

19. Cost for machine $3-5k. 

Sources: 

http://openfarmtech.org/wiki/CEB#Step_3._Product_Defin

ition  

http://openfarmtech.org/wiki/Full_Product_Release_-

_The_Liberator,_Manual_Version  

CEB Press Components 
 

1. Packing list:http://openfarmtech.org/wiki/The_Liberator_Packing_List  

2. Parts in finished product: Frame, arms, legs, slide, soil loading drawer, main cylinder, secondary cylinder, hopper mounting 

plate, hopper.   

3. Hydraulic Cylinder-Solenoid-Hose-Sensor-Controls assembly (2 if including automatic loading hopper shaker.) 

4. Mechanical action detailed at http://www.youtube.com/watch?v=zoPq639C4CA&NR=1  

http://openfarmtech.org/wiki/CEB#Step_3._Product_Definition
http://openfarmtech.org/wiki/CEB#Step_3._Product_Definition
http://openfarmtech.org/wiki/Full_Product_Release_-_The_Liberator,_Manual_Version
http://openfarmtech.org/wiki/Full_Product_Release_-_The_Liberator,_Manual_Version
http://openfarmtech.org/wiki/The_Liberator_Packing_List
http://www.youtube.com/watch?v=zoPq639C4CA&NR=1


 

Prints for the CEB Press 

Above, Fabprocedure.jpg. Below, The Liberator, back. 

 

The next few pages are included with a complete parts list for building the press, version 2.0 as the folks at Factor-e farm have con-

structed it. The layout is designed to give engineering students an idea of how the parts are fabricated and put together. For any more 

detailed design questions that may come up, feel free to contact Sid Jordan: sidjordan@roadrunner.com  or Chet Bowling: 

bro@ncwcom.com . 



 Frame with main cylinder 

Exact length is determined by the mounting of the cylinder. 

6" wide structural u-channel - 7/16" thick, 13 lb per foot 

weight - one 20 foot long stick 

 

 

 

 

 

 

 Arms (2) - primary 

 

These are the primary arms, which attach to the main frame, 

and the secondary arms, which attach to the primary arms.  

 

 Arms (2) - secondary - the ones with the leg holders 

 

 

 

 

 

 

 

 

 Soil loading drawer 

This is the device that moves horizontally to load soil into the 

compression chamber and to eject finished bricks from the 

machine.  

 

 

 

 

 

 

 

 

 

 

 

 

 Legs (4) 

This includes the [4] legs, leg holders on the secondary 
arms, and clamp bolt assembly for adjusting the legs.  
 

 Feet (4) 

These are the [4] feet, including the clamp bolt assembly 
for attaching the feet to the legs.  
 

 

 Press foot 

The parts mounting on top of the cylinder rod, which 
transfer the pressing force to the brick. This includes the 
mounting nut for the sensor magnet assembly.  
 

 Table 

These are the [3] one-foot wide surfaces upon which 
the soil drawer moves, preventing bricks or soil from 
dumping to the ground.  

Prints for the Machine 
Packing list and details     Mechanical drawing and image 



Packing list and details, cont’d 

 Hopper mounting plate (Fig. 9) 

This is a heavy plate that bolts to the top of the 

frame with [4] 3/4" bolts, with [6] welded hinges 

for attaching the hopper, minus the nuts attached 

to the main frame, into which the interface plate 

bolts. The plate has a rectangular aperture cut in 

it for the soil to fall into the compression cham-

ber.  

 

 

 

 

 

 

 

 

 

 

 Back hopper supports (2) 

 Front hopper supports (2) 

 

 

 

 

 

 

 

 Hopper sheet metal (4) 

The hopper consists of 4 trapezoid-like pieces, 

with 3 bolts welded to the side edges to accom-

modate closure via the Hopper Edge Seals. 

These are bolted to the hopper interface plate  

 

 Hopper Edge Seals 

These are long, hinged pieces of metal that close 

any gaps in the hopper, and because they are 

bolted to the hopper for structural integrity - they 

allow the hopper to be design-for-disassembly. 

The hinges have a 3/4" hole on one side, for 

bolting through, while giving slight play to ad-

just misalignment.  

 

 

1/8"x2" flat, 13 feet - $8.45, Sweiger 

1/8"x3" flat, 13 feet - $12.35, Sweiger 

[12] door hinges - $12, Restore 

 

 

 

 

 

 

 

 

 

 Soil grate 

 Grate mounts (4 pieces) (Fig. 8) 

Prints for the Machine 



Packing list and details, cont’d 

 Roller guides (2) (Fig. 4) 

This includes the v-groove rollers and structure for attach-

ing these to the frame.  

 

 

 

 

 

 

 Secondary (drawer) cylinder 

This is the cylinder that pushes forward the drawer, expos-

ing or releasing the brick press. 

 

This includes the drawer cylinder, hydrauilic fittings, 
mounting, and hoses up to the solenoid valve. This in-
cludes the adjustable flow mechanism in one direction.  
 

 

 

Hydraulic Sensors and assembly: 

 Secondary cylinder sensor assembly 

 

 

 

 

 

 

 

 

 

 Main cylinder sensor 

This includes the main sensor with wire leading to the con-

trol box, its attachment to the frame, as well as the sensor 

magnet attachment surface, its connection to the bottom of 

the press foot, and the magnets.  

 

 

 

 

 

 Secondary cylinder sensor 

 

 

 

 

 

 

 

 

 Secondary cylinder hose assembly 

Prints for the Machine 



Packing list and details, cont’d 

 Solenoid valve  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Shaker hoses and main cylinder hoses, 6 foot long (4)  

 

 

 

 

 

 

 

 

 

 Main hose assembly  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Controller box and cord  

Prints for the Machine 



Packing list and details, cont’d 

Soil shaker assembly 

This assembly consists of a hydraulic motor with an eccentric for 

vibratory action, plus a support member for triangular attachment. 

This also includes a freewheeling bypass assembly to accommo-

date the use of a cylinder spool valve, unless a motor spool valve is 

used on the solenoid valve. Hoses are included up to the solenoid 

valve, including a needle valve for speed control. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Shaker motor  

 

 

 

 

 

 

 

 

 

 Shaker motor return line assembly with needle valve  

 

 

 

 

 

 

 

 

 

 

 Soil sensor assembly  

 

 

 

 

 

* With the above considerations, the 

tasks to be 

done are: (1), designing the electronics;  

(2), designing the enclosures and 

connection scheme; 

(3), specifying the sensors and other 

components; 

(4), sourcing components; (5), writing the 

control code;  

(6) assembling the controller as a 

plugandplay addition to The Liberator. 

Soil Shaker Mechanism– tentative 



For More Information  

Fabrication information:  

http://openfarmtech.org/wiki/File:Fabprocedure.jpg  

 

CAD parts: 

http://openpario.mime.oregonstate.edu/documents/94  

 

Fabricated parts pictures are available at http://openfarmtech.org/wiki/CEB_Prototype_1_Fab 

Source code:  

http://openfarmtech.org/wiki/CEB_Control_Source_Code_v1.01_Annotated  

 

Marcin’s Youtube: 

http://www.youtube.com/user/marcinose  

 

All of this and much more is available through Open Farm Tech — http//openfarmtech.org/  

 

This packet was made in 2011 using Microsoft Publisher by Eddie Miller, Avi Miner, and Chet Bowling 

It is free to modify and distribute for/by any interested parties. 
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The Open Source Ecology Project 

Marcin and his team are looking for interested interns to help with design, CAD, and manufacturing a product at his farm in 

Missouri. For more information on Open Farm Tech or to donate, please contact: opensourceecology@gmail.com  
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