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      I was part of the engineering team that tested and produced the world's first 3D 
fax machine.   This test was done through a partnership between The University of 
Texas (UT) Mechanical Engineering Department and Scientific Measurements 
Systems (SMS) Inc. where I worked as a software engineer.   At the time SMS had 
the world’s best industrial X-ray Computed Tomography (CT) scanning system 
capable of the highest X-ray scanning resolution at about 80 microns.   UT 
Mechanical Engineering had a research laser sintering machine capable of 
producing (printing) 3D objects from CAD/CAM files.   At SMS we produced 3D 
computer models from X-ray CT scans, in either CAM/CAM files or as 2D slices 
or 3D volumes.  While working at SMS the engineering team produced many 
digital 3D objects from X-ray CT volume scans.   As far back as 1989 SMS sent 
digital 3D objects from X-ray scans in STL format to Austin, Texas startup 
company DTM via modem for 3D printouts, but these were always sent after the 
X-ray CT scanning was finished. In addition to sending data files of 3D scans via a 
phone modem some data were also driven by car and delivered to SMS on digital 
media because of large size of files and time needed to send over phone lines. 
 
What was unique about the project with UT Mechanical Engineering Dept. and 
SMS was: 
 
1. The X-ray CT machine produced a series of 2D slices that when completed was 
the full 3D volume scan of object. 
2. As each slice was completed the digital information of the slice was sent to laser 
sintering machine via phone modem. 



3. The Laser sintering machine produced one slice at a time of the overall object as 
it was received via phone modem. 
4. Information of each slice was sent as vectored outlined polygons. 
5. Pixel information was also sent as a 2D images for each slice. 
6. Information about the object edges were sent as both exterior and interior 
surfaces. 
7. The laser sintering machine did both exterior surfaces and interior surfaces. 
8. The X-ray CT scanning, laser sintering, and communication via phone modem 
were all automatic. Once started it did not require human intervention. 
 
 
The target object that was scanned and reproduced at UT Mechanical Engineering 
Dept. was a Ford engine piston. It was reproduced in a polycarbonate material, and 
it took 2 hours to X-ray CT scan the object, send data via phone modem, and to 
reproduce as a 3D object in polycarbonate material.   Since all were done at the 
same time it took only 2 hours.   If the piston had 1st been scanned and then sent 
via modem and then laser sintered it would have taken six hours or more.   At the 
start of the 1st full test of the "World's 1st 3D Fax Machine" a group of scientists 
came to SMS to view the process.   The scientists were at UT for the "Solid 
Freeform Symposium"(1).   What was witnessed was a Ford piston placed inside 
the X-ray CT scanning chamber.   Lead doors were lock and the X-ray CT 
scanning process was started.   The view of the X-ray CT scanning was viewed via 
2 video cameras inside the X-ray chamber.   When the scanning was about half 
done the scientists drove from SMS Inc. to University of Texas Mechanical 
Engineering Dept. about 9 miles distance.   When the scientists arrived at the laser 
sintering lab at UT they witnessed half of a polycarbonate piston being reproduced 
in 3D. At the end of the test, the completed reproduced piston was taken out of the 
laser sintering chamber and cleaned. The next day both the reproduced 
polycarbonate piston and the actual Ford piston were shown together in the same 
room. 
Unlike most other 3D fax machines this one test simultaneously 3D scanned, sent 
data via modem, and produced interior and exterior surfaces of a complex 3D 
object from one continuous 3D X-ray CT scan.   The first successful test was done 
in August 1991, Austin Texas. 
 
 
 
 
 
 



 
 

 
Article showing laser sintering machine at UT Mechanical Engineering Dept. (2) 

 

 
 

Link to higher resolution image of UT news article: 
http://hitechmex.org/self/3d_fax1536.gif 

 
 
 



Article showing X-ray CAT scanner at Scientific Measurement Systems Inc. (3) 

 
Link to higher resolution image of SMS news article: 

http://hitechmex.org/self/3d_faxSMS1536.gif 



 
 
 
Reverse reference: This article was previously published at; 
 
http://www.tacc.utexas.edu/~reyes/tacc_personal/self/3D_fax.html 
and was referenced by: 
“Visualization Handbook” by Charles D. Hansen, Chris R. Johnson 
Chapter 6 Isosurfaces and Level-Sets by Ross T. Whitaker 
 
Also previously published at; 
http://www.ices.utexas. edu/~reyes/self/3D fax.html 
and was referenced by: 
“Sensing and reproducing the shapes of 3D objects using claytronics” 
by Padmanabhan Pillai, Jason Campbell 
and 
“A 3D Fax Machine based on Claytronics” 
by Padmanabhan Pillai, Jason Campbell, Gautam Kedia, Shishir Moudgal, Kaushik 
Sheth 
 
Also previously published at; 
https://webspace.utexas.edu/reyesr/self/3D_fax.html 
and was referenced by: 
“Scotty: Relocating Physical Objects Across Distances Using Destructive 
Scanning, Encryption, and 3D Printing” 
by Stefanie Mueller, Martin Fritzsche, Jan Kossmann, Maximilian Schneider, 
Jonathan Striebel, Patrick Baudisch 
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