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"The Delta Tau control system has 
given Eagle a real advantage over our 
competition. Our generation 4 
optimizer has surpassed all our 
expectations, in speed, accuracy and 
reliability, thanks to the superior 
control provided by Delta Tau" 

Kirk Spillman 
Eagle Machinery & Supply, Inc.
 

 

Lumber Optimizing Cut to Length System 
 
Background: 
 

Eagle Machinery & Supply, Inc. is 
located in Sugarcreek, OH and 
specializes in the manufacture of wood 
working machinery.  Eagle acquired 
the Saw Optimizer, and its goal was to 
redesign the control and software for a 
state of the art fourth generation 
machine. The previous two generations 
had used Motion Engineering’s, MEI, 
PCX/DSP controller.  This controller is 
EISA bus and uses the CPU of the host 
computer for its trajectory 
computations.  This design had caused 
timing problems in the older machines 
resulting in poor performance.  
Furthermore, high-speed position 
capture is required on 4 separate 
sensors.  Because the single axis 
PCX/DSP did 
not have 
support for 
high-speed 
position 
capture of 4 
sensors, an 
interrupt card 
was also 
required.  This 
system also 
had to control 
the Sorter, 
which 
transfers the 
cut pieces off a conveyor running at 600 ft/min. The single CPU 
architecture made this a very challenging task. 

Eagle turned to Tisfoon Ulterior Systems of Raleigh North 
Carolina for the design of its fourth generation saw optimizer.  
Tisfoon was involved in the saw optimizer starting with the 
second-generation machine and had extensive knowledge of 
wood working machinery and optimization algorithms.  Tisfoon 
selected the Delta Tau UMAC controller as the corner stone of 

Two sets of nip rolls feed the lumber into the saw 

All machine functions controlled by Delta Tau UMAC 

Delta Tau UMAC with PC/104 
Computer 
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the new design.  The selection was based on UMAC's two processor based architecture with combines the 
Turbo PMAC motion controller and a PC/104 computer.  It was also based on UMAC's high-speed data 
acquisition and position capture capabilities. 

The UMAC along with the PC/104 computer were able to replace the PC, PCX/DSP, and interrupt card 
providing an elegant and industrial sound solution. Tisfoon used its HMI builder program, locoMotion, to 
write the human machine interface of the saw optimizer.  locoMotion was built in support for Turbo PMAC 
and supports runtime assignment of P,I and M variables.  The HMI runs on the fast and powerful Tisfoon 
PC/104 computer.  The Tisfoon PC/104 computer has 2 USB ports, 2 serial ports, and 1 Ethernet connector 
with a powerful industrial grade PIII 700 MHz CPU.  Tisfoon developed the motion program and plc code 
using its Delta Tau Compiler product.  The Delta Tau Compiler supports any text edi tor and both central 
and included symbols resulting in highly readable and maintainable code.  UMAC's built in power and 
capability did the rest.  The UMAC's high speed PLC was able to control the high speed Sorter with power to 
spare.  

 
 
 
 
 
Features of Delta Tau products used in this application: 
 

• UMAC's built in support for integration with a PC/104 computer. 
 

• UMAC's high-speed data acquisition. The dual ported ram communications between the Turbo 
PMAC CPU and the host PC/014 computer allowed for faster data transfer.  

 
• Integrated high speed and multi-threaded PLC support.  

 
• High speed I/O capture and compare 

 
• UMAC's ability to seamlessly communicate to a Windows host regardless of the host operating 

system. 
 
 

Results: 
 

• The top speed of the saw was increased from 400 ft/min to 900 ft/min 
 

• The Sorter worked flawlessly with conveyor speeds of 600 ft/min. 
 

• More precise cuts to 1/64 of an inch due to “S” curve acceleration; the lumber could be positioned at 
a faster rate without slipping in the nip rolls. 

 
• A single controller for motion, Logic and Data. 

 
• A fast, robust and reliable Saw Optimizer, that beats the competition in all aspects. 
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List of Delta Tau Products Used: 
 

• Turbo PMAC 2 UMAC  
• ACC 28E, 2 channel, 16 bit, high resolution analog input 
• ACC 11E I/O, 24 in/24 out I/O  
• ACC 24E2A, +/- 10 analog servo command and encoder feedback 
• PC/104 Computer. 

 
 

All four sets of nip rolls are 
driven by one servo motor 

A scanner detects defects marked by the 
operator using a fluorescent crayon  

Proximity sensors detect the 
overall dimensions of the lumber 

Reciprocating saw  

Lumber 

To material handling 
system 

hhE Eagle Machinery 
Lumber Optimizing Cut to length System 

Optimization algorithm runs on the 
PC/104 computer. Index distances are 
feed to the UMAC Turbo motion 
controller via the PC/104 port and DPR. 



                          
DELTA TAU     Application Note 
Data Systems, Inc. 

                        NEW IDEAS IN MOTION 
… 

PPoowweerr    ////    FFlleexxiibbiilliittyy    ////    CCoosstt  EEffffeeccttiivveenneessss     ////    CCuussttoommeerr  SSeerrvviiccee     ////    EEaassee   ooff   UUssee  
21314 Lassen Street  Chatsworth, CA 91311  //  Tel. (818) 998-2095  

Fax. (818) 998-7807  //  www.deltatau.com 

 

 
 
Acknowledgements: 
 
Kirk Spillman 
Machinery Machinery & Supply, Inc.
3018 Township Rd. #163 
Sugarcreek, OH 44681 
330-897-3013 
kirk@eaglemachines.com 
  
Ray Miller 
Eagle Machinery & Supply, Inc.
3018 Township Rd. #163 
Sugarcreek, OH 44681 
330-897-3013 
ray@eaglemachines.com
 
 
Integrator/Distributor 
Amir Pirzadeh 
Tisfoon Ulterior Systems  
2804 Wade Avenue 
Raleigh, NC 27607 
919-881-8322 
amir@tisfoon.com 
 


