
New Concepts in Wood I-Joist 
Manufacturing and Utilization 
Innovative Tool for Continuous Process Finger Jointing: 
the JAFA+ 
 

Date:   April 29, 2014 
 

By:       Jean-Fredéric Grandmont Eng, Ph.D., Scientist, Engineered Wood Products Manufacturing 

              Alex Precosky, Innovation Support Specialist, Lumber Manufacturing 

fpinnovations.ca 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FPInnovations is a not-for-profit world leader that 

specializes in the creation of scientific solutions 

in support of the Canadian forest sector’s global 

competitiveness and responds to the priority 

needs of its industry members and government 

partners. It is ideally positioned to perform 

research, innovate, and deliver state-of-the-art 

solutions for every area of the sector’s value 

chain, from forest operations to consumer and 

industrial products. FPInnovations’ staff numbers 

more than 525. Its R&D laboratories are located 

in Québec City, Ottawa, Montréal, Thunder Bay, 

Edmonton and Vancouver, and it has technology 

transfer offices across Canada. For more 

information about FPInnovations, visit:  

www.fpinnovations.ca 

 

Follow us on:    

 

PROJECT N
o
 301007961 

New Concepts in Wood I-Joist Manufacturing 
and Utilization: 
Innovative Tools for Continuous Process Finger Jointing:  
the JAFA+ 

 
Transformative Technologies Program 
 

ACKNOWLEDGEMENTS 

This project was financially supported by the 

Canadian Forest Service under the Contribution 

Agreement existing between the Government of 

Canada and FPInnovations. 

The authors would like to thank also M. Dominique 

Lavoie from Boise-Cascade and M. Bernard Huot 

from Abitibi-LP.  

REVIEWER  

Richard Desjardins Eng.,M.Sc., Manager,  
Engineered Wood Products Manufacturing 
 

CONTACT 

Jean-Frédéric Grandmont, Eng.,Ph.D. Scientist 

Engineered Wood Products Manufacturing 

Telephone: 418-659-2647 ext. 6708 

jean-frederic.grandmont@fpinnovations.ca 

 

© 2014 FPInnovations. All rights reserved. Unauthorized copying or redistribution prohibited. 

Disclosure for Commercial Application: If you require assistance to implement these findings, please contact 

FPInnovations at info@fpinnovations.ca 

 

http://www.fpinnovations.ca/
mailto:jean-frederic.grandmont@fpinnovations.ca


New Concepts in Wood I-Joist Manufacturing and Utilization: Innovative Tool for Continuous Process Finger Jointing: the 
JAFA+ 

  Project  N
O
  301007961 

FPInnovations iii 

TABLE OF CONTENTS 

List of Figures ........................................................................................................................................ iv 

1. Objective ........................................................................................................................................ 1 

2. Introduction ..................................................................................................................................... 1 

3. Staff ................................................................................................................................................ 1 

4. Capabilities of the updated JAFA+ .................................................................................................. 1 

5. Physical construction ...................................................................................................................... 2 

6. Testing and Calibration Capabilities ................................................................................................ 3 

7. Post processing .............................................................................................................................. 4 

8. JAFA laboratory assessment .......................................................................................................... 6 

9. Conclusion ...................................................................................................................................... 9 

 

  



New Concepts in Wood I-Joist Manufacturing and Utilization: Innovative Tool for Continuous Process Finger Jointing: the 
JAFA+ 

  Project  N
O
  301007961 

FPInnovations iv 

LIST OF FIGURES 

Figure 1. JAFA+ assembly ............................................................................................................... 2 

Figure 2. Photos of JAFA+ ............................................................................................................... 3 

Figure 3. JAFA workbench application ............................................................................................. 4 

Figure 4. JAFA post processor ......................................................................................................... 5 

Figure 5. Examining accelerometer measurements in a spreadsheet ............................................... 5 

Figure 6. JAFA+ device with pieces of wood attached on either ends .............................................. 6 

Figure 7. JAFA+ manual insertion in the production line ................................................................... 6 

Figure 8. Coordinate system axis ..................................................................................................... 7 

Figure 9. JAFA+ test run axial loads (pressing highlighted in blue) ................................................... 7 

Figure 10. JAFA+ test run 3D acceleration (pressing highlighted in blue) ........................................... 8 

Figure 11. JAFA+ test run 3D acceleration (pressing highlighted in blue) ........................................... 8 

 

 

 



New Concepts in Wood I-Joist Manufacturing and Utilization: Innovative Tool for Continuous Process Finger Jointing: the 
JAFA+ 

  Project  N
O
  301007961 

 

FPInnovations Page 1 of 9 

1. OBJECTIVE 

The objective of this project was to update the JAFA, an innovative tool developed by FPInnovations 

aimed at providing valuable information for manufacturing finger jointed lumber in a continuous 

process.  

 

2. INTRODUCTION 

The acronym JAFA stands for the Jointing Apparatus Force Analyser.  In a fingerjointing machine using 

variable-speed rollers to press fingerjoint blocks together for bonding, operators do not have a method 

of measuring the actual force profile applied to the joints overtime in the process. The JAFA+ was 

designed to fill this need.  It is designed to be inserted in line with two (2) machined wood blocks, then 

placed into the process to directly measure longitudinal forces applied to the blocks as it travels through 

the fingerjointing line.  By doing this, the forces applied enable to diagnose quality problems that could 

be caused by inadequate pressure settings. The pressing process can then be adjusted and confirmed 

by the JAFA. 

 

The JAFA was originally designed in the early 2000’s and the objective of this project was to update the 

concept and software. FPInnovations members have since asked for improved functionalities and 

accuracy. The current available technology in microelectronics and sensing was believed to provide an 

adequate solution for satisfying the increased functionality needs. The newly developed JAFA+ takes 

the original JAFA function and adds accelerometer and gyroscope measurements to capture 

information on the unit's motion while it is in use, performs a higher precision and more frequent sensor 

sampling, has a much improved battery life, and uses modern Micro SD cards for data storage. 

 

This report hereby presents the latest design, functionalities and software allowing the data analysis of 

the JAFA+.  

 

3. STAFF 

Jean-Frederic Grandmont Eng, Ph.D.,  Scientist, Engineered Wood Products Manufacturing 
Alex Precosky,  Innovation Support Specialist, Lumber Manufacturing 
Simon Paradis-Boies,  Technician, Engineering Wood Products Manufacturing 
 

 

4. CAPABILITIES OF THE UPDATED JAFA+ 

The JAFA+ functionalities and internal components are as follows: 

 

 Sample rate of approximately 340 Hz; 

 Two (2) strain gauge equipped force sensing bolts with +/- 4500 lb measurement range, each 
independently sampled, 10-bit resolution, with precision load cell excitation and ADC conversion 
voltage references; 

 Digital strain gauge offset nulling; 

 Analog Devices ADXL345 3-axis accelerometer, +/- 16g full-scale range; 
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 IvenSense ITG-3200 3-Axis gyroscope, +/- 2000 deg/sec full-scale range; 

 Micro SD card reader for data storage; 

 Battery-backed real time clock and calendar providing time/datestamps for measurement files 
on the SD card; 

 2x AA battery power, 6 hr + life, with low battery indication LED; 

 Atmel ATmega328 microcontroller for coordinating sensor sampling and data storage; 

 Connectable to a PC via USB cable for firmware updating, calibration, and testing; 

 Microsecond resolution timestamp of each data sample; 

 Samples recorded with CRC8 checksums to allow detection of storage errors. 
 

 

5. PHYSICAL CONSTRUCTION 

Given the already adequate housing design, the JAFA+ has the same basic shape as the existing 

previous unit. The exterior dimensions are those of 2 x 3 lumber (38.1mm x 63.5mm or 1”1/2 x 2”1/2), 

which enables the device to be used with both 2 x 3 and 2 x 4 fingerjoining process.  A rectangular 

body in two (2) sections is joined with a pair of force measuring bolts (see Figure 1 and Figure 2).  One 

(1) section contains a large hollow interior where the unit's electronics are contained.  The two (2) ends 

of the JAFA+ are designed to retain the ends of boards, which will be gripped by the rollers in the 

fingerjointing line while the JAFA+ is in use. 

 

The JAFA+ is comprised of several parts, but can be fully assembled or disassembled in  a few minutes 

only with basic hand tools, and any part can be quickly replaced if necessary (see Figure 1). 

 
Figure 1. JAFA+ assembly 
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Figure 2. Photos of JAFA+ 

 

 

 

6. TESTING AND CALIBRATION CAPABILITIES 

For testing and calibration, the JAFA+ can be connected to a PC via its USB cable, and then its sensor 

readings monitored via the JAFA Workbench application (see Figure 3).  The accelerometer and 

gyroscopes have no need for calibration as they are factory calibrated to physical units.   

a) Top view 

b) Side view 

c) Top view with cover 

plate removed 
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Figure 3. JAFA workbench application 

 

 

7. POST PROCESSING 

After data collection, the data stored on the Micro SD card must be converted from its native binary 

format to human readable ASCII for analysis or reporting.  After the Micro SD card from the JAFA+ has 

been placed in a card reader on a PC, the files from each measurement session are visible in the 

Windows Explorer.  After a simple dragging and dropping of a data file on the JAFA Post Processor 

utility, the data are shown for inspection (see Figure 4). 
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Figure 4. JAFA post processor 

 

 

Measurements can then be copied and pasted into the analysis or report generation tool of choice, 

(Excel, MATLAB, LabVIEW, etc; see Figure 5). 

 

 

 

 
 

Figure 5. Examining accelerometer measurements in a spreadsheet 
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8. JAFA LABORATORY ASSESSMENT 

The newly minted JAFA+ was first assessed in a CRP 2000 finger jointing apparatus located at 

FPInnovations laboratories in Québec City. This piece of equipment is discontinuously pressing the 

finger jointed pieces of wood. This differs from the equipment for which the JAFA+ was designed to 

monitor but was utilized nevertheless to showcase the capabilities of the new unit.  

 

Figure 6 shows the JAFA+ with the wood blocks attached and ready to be used whereas Figure 7 

shows its manual insertion in the production line.  

 
Figure 6. JAFA+ device with pieces of wood attached on either ends 

 
 

 
Figure 7. JAFA+ manual insertion in the production line 
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Data from the test runs was plotted in three (3) graphs: axial loads (Figure 9), acceleration (Figure 10), 

and rotation speed (Figure 11).  In these graphs shown in Figure 8: 

 

 The X direction runs along the length of the piece of wood; 

 The Y direction runs across the width of the piece of wood; 

 The Z direction is vertical and perpendicular to the other two (2) directions.  

 

 
Figure 8. Coordinate system axis 

 

 

 

 
 

Figure 9. JAFA+ test run axial loads (pressing highlighted in blue) 
 
 

Figure 9 shows that the applied force of the pressing phase was clearly insufficient. Despite the non-
importance of the applied pressure for the test run, it shows how easily such analysis is achieved. 
Spikes of axial pressure were recorded before the pressing phase and are due to wood blocks arriving 
in the assembling corridor after the JAFA+. 
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Figure 10. JAFA+ test run 3D acceleration (pressing highlighted in blue) 

 

 

 
 

Figure 11. JAFA+ test run 3D acceleration (pressing highlighted in blue) 

 

 

Figures 10 and 11 show that prior to the pressing phase, the JAFA+ was subject to vibration and 

accelerations. Axial accelerations were expected as the finger jointed lumber moves incrementally 

forward. Lateral accelerations weren’t expected (red spike prior to pressing phase in Figure 11) as the 

wood is supposed to move linearly forward only. Such finding illustrates the usefulness of the new 

features of the JAFA+.  

 

Figures 9, 10, and 11 convey information on what happened after the pressing phase was over and are 

the result of the finger jointed lumber transport (by hands). In a manufacturing production line, similar 

results would indicate potential problems as the joints would have been subjected to tension forces, 

important lateral acceleration and sharp rotational acceleration. All of these could represent, on a joint 

assembled with uncured adhesive, a potential threat to the structural integrity of the final product. Such 
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analysis in real case scenarios would provide additional information to further improve the 

manufacturing process. 

 

9. CONCLUSION 

This project led to the development of the JAFA+, an innovative tool aimed at better controlling and 

optimizing the manufacturing parameters of finger jointed lumber. Based on FPInnovations’ JAFA, this 

new tool provides additional measurements for an improved and broader analysis. The innovative 

rotational and 3D linear movements' measurements will allow analysis of the manufacturing process 

from a completely different perspective whereas improvement of the axial load accuracy will contribute 

to the fine tuning of production lines.   
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