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Commercial scientific instruments pose a cost barrier and  inflexibility. 

Using Fab labs as a setting for designing and developing instrumentation for 
specific communities
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Impulse response

Time domain response function to an impulse

Non-destructive characterization of materials



Impulse Response 
Complex impedance response 

Dielectric characterization for antenna design
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UV-Vis Spectroscopy 

UV-Vis light source



Test equipment prototyping

Sustainable instrumentation

Fabricating bench-top fab and test equipment  
in a fablab

 

 

These particular tools are the first that we will be replacing 
with Tower system components. We anticipate having the 
first prototype of each of these devices within the next six 
moths.   A picture of a Tower-based oscilloscope is shown 
below in Figure 5. 

 

Figure 5: A first prototype of an oscilloscope 

made with the Tower System 

The key to the instrumentation section of the FAB LAB is 
flexibility. Esa Masood, a researcher in Neil Gershenfeld’s 
Physics and Media group at MIT, developed an 
inexpensive complex RF analyzer, which can be seen in 
Figure 6. In small quantities, the cost is about  $1250. (The 
cost drops to $100 in large quantities.) The RF analyzer 
measures impedance from 10Hz to 300MHz. Relating 
measurements of dielectric constants of materials to 
properties of materials is an active research topic for us. 
Applications including milk fat analysis and postal mail 
analysis have been proposed and are currently being 
explored.[2,4] A low cost UV-VIS spectrometer that uses a 
commercial web cam in place of a more expensive 
instrument-specific imaging device is also incorporated. 
Chemical and biological analyses are the obvious 
applications of the spectrometer, but these can be extended 
to make use of the spectrometer’s components. The web 
cam, acting as a light sensor in the spectrometer, can also 
be used in applications such as remote medical assistance 
and distance learning.[2,5] 

 
Figure 6: The FAB LAB RF Network Analyzer 

We have also included an Intel Play Microscope, which can 
be used for examination/verification of fabricated PCBs 
and some microbiological analysis applications as well as a 
number of hands-on educational activities.[2] 

Tool Purpose Manufacturer Cost 

3D Mill and 
Scanner 

Making PCBs 
and mechanical 
devices 

ROLAND $3,800 
USD 

Vinyl Cutter Precision  
knife cutting 

ROLAND $2,100 
USD 

Oscilloscope  Electronic 
debugging 

TEKTRONIX $1,300 
USD 

Multimeter  Test and 
 Measurement 

WAVETEK $125 
USD 

Function 
Generator 

Test and 
 Measurement 

B&K 
Precision 

$250 

USD 

RF Analyzer Materials 
characterization 

MIT $1250 
USD 

UV-VIS 
spectrometer 

Materials 
characterization 

MIT $200 
USD 

Tower Kit Everything MIT $1,000 
USD 

Misc. 
supplies 

Misc. Various $1,500 
USD 

PC Computer IBM $1,500 
USD 

Microscope Monitoring and 
debugging 

INTEL $50 
USD 

Digital 
Camera 

Documentation 
and interaction 

CANNON $300 
USD 

Flatbed 
Scanner 

Documentation HP $125 
USD 

Total $13,500 
USD 

Table 1:  FabLab Cost Structure 

Documentation 

The development process is tracked by documentation. 
Think Cycle is facilitating the FAB LABs’ documentation 
process. A camera and scanner are provided with the 
computer so that a FAB LAB users can place their designs 
and the subsequent iterations on Think cycle for other FAB 
LAB users to comment on.[2,6] 

SCENARIOS OF USE 

India 

FAB LABs has the potential to have deep impact on two 
levels:  

• Personal Fabrication: If a FAB LAB user needs a 
tool or an object, they design it to fit their needs 
and then fabricate it.  



Micro-slot probes : Visualizing bio-molecules 



Three dimensional scanning 

touch probe sensing 

New independent study evaluates seven RP systems

Roland MDX-650 with 4th axis

Prototype fan from MDX-650 Prototype cell phone from Z406 Prototype track ball from Dimension

Have you heard the hype? The rapid prototyping industry is brimming with new 
technologies. Claims like “fastest processing times,” “best surface finish” and “lowest 
operating costs” practically jump out of magazine advertisements and echo off 
tradeshow walls. 

While design engineers appreciate the new technologies, such vendor claims do little 
to help them select the right RP system. This complex decision requires going 
beyond the sales claims to look at a quantitative analysis of product information. 
After all, some RP systems perform better in specific phases of the design process. 
Until now, however, such unbiased information was practically non-existent.

In a new benchmark study, Todd Grimm (president of T.A. Grimm & Associates) has 
examined the attributes of the seven most popular RP systems. The 55-page report offers an independent, detailed 
account of how these RP systems performed in objective tests. Grimm tested the systems for their ability to handle three 
typical parts – a mobile phone, a fan and a track ball.

“I produced this benchmark study specifically for design engineers who are trying to select the right rapid prototyping 
system for their application,” said Grimm. “Beyond vendor-supplied data, there is little information about these systems to 
help companies determine the true performance capabilities of rapid prototyping devices. Without real-world, user-
supplied data, this can lead to poor decisions when selecting a system.”

Grimm used independent organizations to perform all prototype construction and quality measurements. He displays the 
findings in 34 charts, five tables and 36 images. Ultimately, the study ranks the seven RP systems by their ability to 
produce concept models, fit-and-form prototypes, functional prototypes and patterns. Tested products include:

The following information focuses on how the Roland MDX-650 fared in Todd Grimm’s benchmark study. The MDX-650 
SRP (Subtractive Rapid Prototyping) device lets design engineers mill 3D prototypes quickly and inexpensively. It 
produces high quality molds in just a few hours. 

• Z406 from Z Corporation
• QuadraTempo™ from Objet  
 Geometries

• Dimension from Stratasys®
• MDX–650 from Roland
• Viper si2™ from 3D Systems®

• PatternMaster™ from Solidscape
• ThermoJet from 3D Systems 

FOR MORE INFORMATION, CALL 800-542-2307 OR VISIT WWW.ROLAND3D.COM.

Prepared by Roland, this summary of Todd Grimm’s report focuses the performance of the MDX-650. 
Download the entire report at http://www.tagrimm.com.
This abstract of an RP benchmark study by T.A. Grimm & Associates focuses on the performance of the Roland MDX-650 SRP system. 
The entire 55-page report is available at www.roland3d.com/ benchmark.

Choosing The Right RP System


