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1 Coordination Activities 

1.1 Contact Information 
Debbie Walker (COTR) 
FHWA LTPP 
ph:  202-493-3068 
e:   deborah.walker@fhwa.dot.gov 
 
Basel Abukhater (RSC) 
Stantec  
ph:  716-632-0804 
 
Kirk Fredrichs (Division Representative) 
FHWA  
ph:  785-267-7299 x326 
 
Bill Hughes  
Kansas DOT  
ph:  785-296-6863 
e:   bhughes@ksdot.org 
 
Bruce Myers  
International Road Dynamics (Phase 2 Contractor) 
ph:  717-264-2077 
c:  717-860-1817 
e : bruce.myers@irdinc.com 

1.2 Correspondence 
December 20, 2005, Phone conversation Bill Hughes: 
Kansas DOT to provide lane closure, lane close can be done during daylight hours. Discussed tentative 
installation schedule. 
 
January 9, 2006, Phone conversation Bill Hughes: 
FHWA will be sending specification for grinding.  
 
January 232006, Phone conversation Bill Hughes: 
Has not received grinding specification, I told him FHWA said he should be receiving them next week.  
  
----- Original Message -----  
From: Bruce Myers  
To: Bill Hughes  
Sent: Friday, January 27, 2006 10:06 AM 
Subject: Fw: LTPP WIM I-70 WB MP 287.5 
 
Bill, 
  
For your review please find the proposed site drawings and pull box specification for the LTPP WIM site on I-70. 
Should you have any questions please contact me. 
  

mailto:bruce.myers@irdinc.com�
mailto:bhughes@ksdot.org�
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Thanks 

Bruce Myers 
Sales/ Project Manager 
IRD PAT Traffic 
Ph: (717) 264-2077 Fax:(717) 264-4941 
www.irdinc.com 
IRD is Customer Driven! 

 

http://www.irdinc.com/�
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2 Site Drawings 

2.1 SPS Site Location Information 
This plan will detail where and how the SPS site will be instrumented with a bending plate WIM 
system. This site is located in Kansas along highway I-70, in the outside westbound lane at mile 
marker 287.5. The WIM Site is 1500 feet downstream of SPS Test Section 200212 and 700 feet 
upstream of SPS Test Section 200211. The Site is located in Dickinson County. 

EXISTING ROADWAY SURROUNDING THE PROPOSED WIM SITE 

Type Pavement:  PCC     Pavement Age: 14 years old  

Lane Width: 12 feet           Thickness: 12 inches      

Outside WB Shoulder Type:  PCC   Width: 10 feet      

PAVEMENT 325’ PRIOR AND 75’ FOLLOWING WIM SCALE LOCATION 

Type:  PCC   Thickness: 14 inches   Jointed or Continuous: Jointed (15 - 16 ft joints) – dowelled 
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2.2 Site Layout 
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2.3 Cabinet Base 
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3 Kansas Traffic Control Plan 

3.1 Traffic Plan To Be Used 
Traffic Control shall be provided by the Kansas DOT and shall conform to all State regulations. The estimated 
cost of traffic control is $4000. 
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4 iSINC 

4.1 iSINC Technical Specifications and Brochure 

 
iSINC SYSTEM ELECTRONICS

WIM TECHNICAL SPECIFICATIONS 
  

 
 
GENERAL 
 
The iSINC Weigh-In-Motion (WIM) System Electronics is an integrated vehicle information processing package that 
implements sensor input signal conditioning, system software to transform the inputs into the required outputs and a user 
interface. The System Electronics consist of a WIM Control Unit, Sensor and Output Modules to interface the various 
devices specific to a site’s requirements, terminal panels with over-voltage protection and isolation for each input and output 
line, system controlled AC power outputs and an integral  Power Supply, all housed within a weatherproof enclosure.  
 
The system software is pre-loaded and automatically starts when the system is powered up. The electronics use a modular 
design based on the Controller Area Network (CAN) communication bus for easy of maintenance, troubleshooting and in-
field servicing. 
 
iSINC WIM CONTROL UNIT DETAILS 
 
Communication:  

-CAN Bus environment for very extensive sensor and control configuration 
 -On-board Ethernet interface 
 - One RS-232 serial interface dedicated to external system interface 
 - One RS-232 serial interface dedicated to remote administration facilities (modem dial-in) 
 - Local user interface for system configuration and fault diagnosis 
 - Remote administration via Telnet 
 - Remote file download via FTP 
 
Peripherals:  

-Non-volatile storage for vehicle information to prevent data loss during power outages: Compact Flash cards from 
a minimum of 32 MB up to 4 GB 

 - Sensor inputs from SLC, SSWIM, Bending Plate, Kistler, Piezo, Dynax, Serial and Digital devices 
- Output control options for a wide variety of Serial, Digital and AC powered devices (CMS, VMS, OCS, LCS, 
DMS, printers, signal lights, toll gates, etc.) 

 
Software: 
 -Processes up to eight lanes of traffic 

-Records data logs on operational status, power supply condition, and safety system activity 
 -Weight Compliance and Classification with user-definable classification scheme 
 -Serial output compatible with HELP, I75 and others 
 -Compatibility with IRD’s complete line of optional application specific software packages: 
 -Automated Ramp Weigh Station 
 -Automated Mainline Weigh Station 
 -Data Analysis and Reporting 
 
User Interface 
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 -Local through a handheld keypad or laptop PC in terminal mode 
-Remote through a dial-up modem to a  PC in terminal mode 
-Telnet over the Ethernet interface 

 
SENSOR AND CONTROL MODULE DETAILS 
 
Each module includes built in signal conditioning. All sensor modules are field replaceable. Every module features self 
testing and built in fault diagnosis. 
 
Scale Sensor Module 
 -Three lanes of SLC, SSWIM or PAT Bending Plate scales 

-One lane of IRD Bending Plate scales 
 
Piezo/Kistler Sensor Module 
 -Four piezoelectric sensor inputs plus temperature sensor 

-Class 1 or Class 2 sensors 
-Four Kistler sensor inputs plus temperature sensor 

 
Digital I/O Module 
 -Eight isolated contact closure inputs or outputs 

-Report on rising edge, falling edge or both 
-Adjustable input debounce 

 -Control output state, single pulse, or square wave 
 -Adjustable timeout on inputs 
 
Serial Control Module 

-RS232C compatible asynchronous serial port for communication with serial devices such as printers and VMS 
 
Serial Bridge Module 
 -RS232C compatible asynchronous serial port for devices communicating directly with the CAN Bus 
 
Loop Sensing Module 
 -Four magnetic sensing loop inputs 
 -Adjustable for sensitivity and frequency 
 
 
iSINC ENCLOSURE DETAILS 
 
The iSINC electronics enclosure houses the following components: 
 -WIM control Unit 
 -One or two chassis for iSINC modules; each chassis accommodates up to 10 modules  
 - I/O Signal Panels with terminals and over-voltage protection for each channel 
 -iSINC controlled AC power outputs with 4 channels per panel 
 -Power supply  
 - All components mounted in a 19” rack 
 -Brushed aluminum panels 
 -Enclosure size required is dependant on the options selected for an installation. The available  sizes are: 
  - 117 cm high x 61 cm wide x 52 cm deep (46 in. x 24 in. x 20 in.) 
  -170 cm high x 61 cm wide x 76 cm deep (67 in. x 24 in. x 30 in.) 
 -Multiple enclosures may be connected together for expansion up to 160 modules 
 
iSINC POWER SUPPLY DETAILS 
 
Power Supply  

-30 Watts supply. Power consumption varies with the options selected, but typically is in the range of 5 Watts 
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 -90 to 264 VAC, 47 to 63 Hz operation 
 -Surge protection 
 -One GFI and three AC duplex outlets for peripheral equipment 
 -Optional Solar power, 40 W to 85 W panels 

-Optional 12 VDC battery for backup or extended operation (up to 30 days). Integral charge controller for battery 
conditioning 

  
 
SYSTEM EXPANDABILITY 
 
The iSINC Electronics may be expanded with any combination of the above modules up to a maximum of 160 modules per 
installation. Each enclosure accommodates up to 20 modules; multiple enclosures may be connected together for larger 
installations. Using the built-in Ethernet or a Serial Bridge Module for expansion and connection of multiple WIM Control 
Units, expansion at a single location is virtually unlimited. 
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4.2 Cabinet Specifications 

 
 



CLIN 2 – Kansas SPS-2 200200  Page 15 
 

 
 
 
 
 
 



CLIN 2 – Kansas SPS-2 200200  Page 16 
 

 
 



CLIN 2 – Kansas SPS-2 200200  Page 17 
 

 
 



CLIN 2 – Kansas SPS-2 200200  Page 18 
 

4.3 Operator’s Manual 
 

4.3.1 Introduction 

4.3.1.1 Scope 
This manual describes the components of the IRD iSINC Data Collection system, normal operation of the system 
and outlines some basic maintenance and trouble-shooting.  It deals in detail with the components of the iSINC 
controller assembly. This manual does not cover assembly, installation or configuration procedures for the 
component parts of the Data Collection system. Refer to section 4.3.3, References, for sources of this 
information. 

4.3.1.2 System Overview 
The IRD iSINC (intelligent Systems Interface and Network Controller)  Data Collection system is a reliable, 
automatic data collection system that determines vehicle weights and dimensions, classifies the vehicles 
according to a pre-defined set of criteria and stores the vehicle records for future analysis. 
The IRD iSINC Data Collection system consists of two groups of components: the in-road sensors and the iSINC 
data processing system.  
The in-road sensors for each lane of traffic being monitored consists of a Weigh-In-Motion scale to determine 
axle weights, axle sensors to determine the axle spacings and detection loop sensors to track vehicle progress 
through the system.  
The iSINC processor takes all the input from the sensors, calculates weights, axle separations, speed, vehicle 
classification and potential violations, and outputs the resulting vehicle record to the datafiles stored on the 
system.  

 

Figure 1- iSINC data collection system 

The  iSINC is a self contained sensor and interface controller that integrates all the system components.  The 
iSINC electronics are enclosed in a secure, weather resistant cabinet. Also in the cabinet are the power 
connections, power supplies, input connections for the sensors, over voltage protection and optional modem and 
network connections.  With the modem or network connection the system can be accessed and maintained 
remotely.    
The IRD iSINC Data Collection system will weigh trucks at speeds between 10 and 250 kph (6 and 155 mph) 
with a minimum axle spacing of 60 cm. (24 inches). 
The system is designed to function with minimal maintenance in an all-weather environment with minimal 
operator input. 
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4.3.2 Conventions 
Labels on system components or of items displayed on the workstation monitor (window titles, lists, buttons, 
etc.) are printed in Bold. 
Anything that is to be typed in on the workstation keyboard or handheld terminal keypad is enclosed in angle 
brackets < > and printed in Bold Italic. 
Any items of special note are printed in italic, with a Note: header. 

4.3.3 References: 

 IRD iSINC Data Collection System Installation Manual 821002 

 ASTM E1318-02 Standard Specification for Highway Weigh-in-Motion (WIM) Systems with User 
Requirements and Test Methods 

 NTCIP 1206 V01.18 Feb. 2002 Object Definitions for Data Collection and Monitoring (DCM) Devices 
(Draft), National Transportation Communications for ITS Protocol 
http://www.ntcip.org/library/documents  document 1206 

 
 
 

http://www.ntcip.org/library/documents�
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4.3.4 System Components 

4.3.4.1 Electronics Cabinet 
The electronics cabinet houses the iSINC processor, the termination panels for the signal and power cables, the 
breaker panel, and the internal wiring and components to interconnect the parts of the system. If the system is 
equipped with the optional solar/battery power source, the batteries and charging control circuitry are located in 
the cabinet. The electronics are housed in a 46” x 24” x 20”  weather resistant metal cabinet. 

 

 
Figure 2 - Electronics cabinet 

The electronics cabinet contains the rack mounted system hardware.  

 

Figure 3 - Typical electronics system hardware 

The component layout of the front on the assembly is illustrated in Figure 4: 
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Figure 4 – Typical panel locations in rack assembly 

The sections below give a more detailed description of the components in the electronics cabinet and their 
operation. 

4.3.4.2 ISINC Controller 
The iSINC (intelligent Systems Interface and Network Controller) receives all inputs from the sensors, processes 
the raw inputs into vehicle records and outputs the vehicle records to a data file.  
The iSINC is made up of a 3U 42HP sub-rack chassis that houses the signal processing modules and the WIM 
Control Unit (WCU) that mounts beside it. The WCU is the processor that configures the system, controls system 
operations, handles external communications and stores vehicle data. 
Note: The iSINC Data Collection system uses the uprated WCU-II controller. In this manual the terms WCU and 
WCU-II are used interchangeably. 
 The chassis has slots for up to ten electronics cards (modules), a CAN Bus backplane and the plug-in electronics 
modules that handle the signals to and from the various sensors. The modules that are present in an iSINC system 
will depend on which optional sensors are installed with the system. The iSINC also retains system performance 
data and diagnostics that are accessed through a hand held keypad terminal, a PC operating in terminal mode, or 
a remote computer connection. 
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Figure 5 – iSINC controller 

The front of the iSINC is made up of the face plates for the component modules. Depending on which options are 
installed with the system, some face plates illustrated may not be present. Blank panels cover the slots in the 
iSINC case with no modules installed.  
Each module contains firmware to identify signals on the CAN Bus that are relevant to the module, process the 
input signals it receives, place the results of its processing on the CAN Bus, and take the appropriate action for 
any messages on the CAN Bus that it has been programmed to respond to.  
The iSINC system operates on Events. An event may be triggered by an input from one of the sensors, by an 
input from the communications interface (network or terminal), by the end of a time interval or by another event 
message on the CAN Bus. An event may cause a message to be broadcast on the CAN Bus. When an event 
message is put on the bus, each module examines the message to determine whether or not it needs to take any 
action. If so, the module reads the message, does the required processing, and, if necessary, outputs the results to 
the appropriate destination (CAN Bus, communications port or signal channel). 

4.3.4.3 ISINC CAN Bus Backplane 
Signals between modules in the iSINC chassis are put on the CAN Bus backplane. Each module (card) plugs into 
an edge connector attached to the backplane. The position of the edge connectors corresponds to the slide in slots 
for the cards. 
The iSINC is configured so that the slot number where each module is located in the chassis corresponds to the 
connections for the various system inputs and outputs on the Signal I/O panels; any given slot must be occupied 
by a specific card type to function correctly (i.e. cards of different types may not swap positions). A card may be 
replaced with another of the same type. 
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Each card in the system is uniquely identified by a Unit Identification number (UID). The UID is made up of 
two parts: 
Card position – the slot number between 0 and 9 that the module occupies in the iSINC chassis.  

 

Figure 6 - iSINC UID slot numbering 

Specific slots are designated for specific card types in each iSINC chassis. Refer to Appendix A.1.4 for a table 
listing of the system options available. 
Chassis ID – each iSINC chassis in a system is identified by the 4 element DIP switch located on the CAN Bus 
backplane. The 4 bits of the switch settings make up the chassis ID part of the UID. The first chassis (topmost in 
the electronics cabinet) ID is number 0; if an additional chassis is required, it will have the ID number 1. 
 

 

Figure 7 - iSINC chassis ID switches 
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On the rear side of the backplane are the 4 pin power connector and the 24 pin ribbon cable connectors for each 
slot in the chassis. Through a backplane ribbon connector, the module in a slot is connected to one of the Signal 
I/O panels for communication with external devices. 

 

Figure 8 - Rear view of iSINC chassis 

 

 

Figure 9 - Ribbon cables connecting backplane to I/O panels 
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4.3.5 ISINC Modules 

4.3.5.1 WCU  
The WIM Control Unit stores and runs the program that controls the system, records system data, and 
communicates with other computers.  
The WCU  is mounted on a separate 3U 42 HP panel that fits adjacent to the iSINC chassis in the mounting rack. 

 

 

Figure 10 – WCU  panel 

The WCU communicates with iSINC chassis CAN Bus through an SBM in slot 2 of the iSINC chassis connected 
to the port labeled SBM on the WCU panel. 
The removable memory flash card (labeled Storage) holds the database of vehicle records produced by the 
system. It also contains the system configuration settings. 
The RJ45 connector labeled 10/100-TX provides a 10 baseT Ethernet connection (refer to section 4.3.10.4 for 
details) 
The connector labeled Terminal provides a serial connection link  to a local terminal (refer to section 4.3.10.1). 
The connector labeled COM provides a serial communications link for a remote connection through an optional 
modem (refer to section 4.3.6.1) 
The connector labeled SBM is a serial link between the WCU and the iSINC CAN Bus. 
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4.3.5.2 TGM 
The Timing Generation Module provides the synchronizing pulse for all other system modules and keeps 
accurate time for the system.  

 
 

Figure 11 - TGM faceplate 

The TGM supplies the time synchronization for all other modules in the system and the current date and time as 
the count of seconds from midnight (00:00:00) on January 1st, 1970. Time resolution is .25 milliseconds (1 
“tick”). 
Inputs:  

 Current time/date  

 Requests for time of day 
Outputs: 

 Time synchronization event (every second) 

 Time of day 
The lower LED, labeled , will flash every second to indicate that the clock is running. 
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4.3.5.3 SSM 
The Scale Sensor Module handles signals to and from single load cell or bending plate weigh-in-motion scale 
platforms to produce an axle weight.  

 
 

Figure 12 - SSM faceplate 

An SSM can process the signals for up to six weigh scale sensors. The excitation signals to and load signals from 
the scale sensors are connected to the iSINC through a Signal I/O panel (refer to section 4.3.5.8).  
The SSM is programmable for the following values: 

 Type of weighing sensor: single load cell, bending plate or slow speed weigh-in-motion sensor. 

 Threshold – input value above which weight sampling will begin. 

 Debounce factors – the lengths of time (in ticks) after the input signal rises above threshold or falls 
below threshold to wait before switching states (from sampling to not sampling or vice versa). 

Inputs: 

 Signals from up to 6 weight sensor (between 0 and 5 volts) 
Outputs: 

 Weight   

 Time that the weight samples were taken  
The sensor inputs should be in the range 0 to 5 volts. The analog input signals are converted to a 12 bit (0 to 
4095) digital value. 

 

The lower LED, labeled  will light whenever a weight is reported. 
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4.3.5.4 PSM 
The Piezo Sensor Module processes signals from Piezoelectric Class 1 axle sensors, Piezoelectric Class 2 weigh-
in-motion sensors, Kistler  weigh-in-motion sensors and from temperature sensors. 

 

Figure 13 - PSM faceplate 

It can process the signals for up to four piezo sensors plus one temperature sensor. The excitation signals to the 
temperature sensor and input signals from the piezo and temperature sensors are connected to the iSINC through 
a Signal I/O panel (refer to section 4.3.5.8).  
The PSM is programmable for the following values: 

 Type of piezoeletric sensor: Class I, Class II, Kistler. 

 Threshold – input value above which an axle is detected (weight sampling will begin for Class I 
sensors). 

 Debounce factors – the lengths of time (in ticks) after the input signal rises above threshold or falls 
below threshold to wait before switching states.  

Inputs: 

 Signals from up to 4 weight sensors (between 0 and 1 volts) 

 A temperature sensor signal 
Outputs: 

 Weight   

 Time that the weight samples were taken  
The sensor inputs should be in the range 0 to 1 volts. The analog input signals are converted to a 12 bit (0 to 
4095) digital value. 
The lower LED, labeled  will light whenever an axle is detected or vehicle weight is reported. 
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4.3.5.5 LSM 
The Loop Sensing Module detects a vehicles presence in an inductive detecting loop. 

 

Figure 14 - LSM faceplate 

The LSM is different from other modules in that it does not report the results of its sensor inputs on the CAN 
Bus. It receives the input signals from the sensing loops and transforms them into digital signals which are 
transmitted  to the Digital I/O module via jumper wires between the LSM and DIOM I/O Signal Panels (refer to 
Appendix 0). 
The LSM can process the signals from up to four sensing loops. The indicator lights on the LSM faceplate 
labeled L1, L2, L3 and L4 will light when a vehicle passes over the loop associated with the light. 
The LED labeled OK will be on if the loops are operating normally. If the LED is off  there is a problem with 
one of the loops. 
The two blocks of DIP switches adjust the sensitivity of the loops and operating mode of the loop detectors; the 
switch settings shown in the illustration above (sensitivity of 4, presence B) should produce consistent detection 
of most vehicles. Refer to Appendix A.1.5 for a detailed description of the operations of the LSM switches. 
Inputs: 

 Signals from up to 4 magnetic sensing loops 
Outputs:  

 Digital signals for the DIOM 
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4.3.5.6 SBM 
The Serial Bridge Module connects the CAN Bus to another serial communication device, such as the WCU or 
another iSINC chassis in a system where more than eight modules are required. 

 
 

Figure 15 - SBM faceplate 

The lower LED, labeled , will flash when the serial link is active. 
 

 

Figure 16 - Two iSINC units joined via SBM modules 
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4.3.5.7 DIOM 
The Digital Input/Output Module handles all the digital signals to and from the iSINC. These include: 

Dynax axle sensors (after signal conditioning by the Dynax input panel) 
Sensing loops (after signal conditioning by the Loop Sensing Module) 
 

 
 

Figure 17 - DIOM faceplate 

The input and output signals to and from the DIOM are connected to the iSINC through a Signal I/O panel (refer 
to section 4.3.5.8). 
Each channel of a DIOM can be set independently. The DIOM is programmable for the following values: 

 Debounce factors – the lengths of time (in ticks) after an input signal activates or deactivates to wait 
before switching states. 

Inputs: 

 Up to 8  digital loop signals output from LSMs 

 Signals from up to 8 Dynax axle sensors or off-scale sensors (or combination thereof) 
Outputs: 

 “Vehicle entering sensor array” event if DIOM input is from the first magnetic sensing loop in the 
sensor array.  

 Time (in .25 msec ticks) from when the first loop in the sensor array was triggered if DIOM input is 
from the second magnetic sensing loop in the sensor array. 

 Time (in .25 msec ticks) from when the first axle triggered the axle sensor to current axle if DIOM 
input is from a Dynax is acting as an axle sensor or; 

 “Off-scale” event if DIOM input is from a Dynax is acting as an off-scale sensor. 

The lower LED, labeled , will flash when any digital I/O signal changes (a vehicle enters or leaves a loop, a 
wheel rolls onto an axle sensor,  an output signal is changed, an off-scale detected, etc.). 
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4.3.5.8 Signal I/O Panels 
The Signal Input/Output panels serve as the connection point for the wiring from the various sensors and low 
voltage input and output devices that send signals to and receive signals from the iSINC. There will be a Signal 
I/O panel for each module that receives input from the sensors (e.g. LSM, SSM, PSM, DIOM). Up to six 3U 
height, 14 HP width  panels will fit in a standard  84 HP width sub-rack chassis. 
Each panel houses three 12 connector terminal blocks. Refer to Appendix A.1.2.1 for the terminal block 
connector number assignments for the I/O signal wiring for each type of module. The low voltage signal lines 
should be fitted with ferrules prior to attachment to the connector to enhance wire-to-connector reliability.   
  

 

Figure 18 – Signal I/O panel 

On the back of each Signal I/O panel are two 24 pin ribbon cable connectors, one for signals to and from a Loop 
Sensing Module and one for all other signals. If an I/O panel is handling the signals for an LSM, the ribbon cable 
must be attached to the lower connector. If the panel is handling signals for any other type of module, the cable 
must be attached to the upper connector. 
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Figure 19 - Back of Signal I/O Panel 

The Signal I/O panel also houses primary over-voltage protection. Each I/O line is protected by a solid state over-
voltage protection device (refer to Appendix D for specifications). Each over-voltage device protects the I/O line 
located immediately below it on the Signal panel. 

 
Figure 20 – Over-voltage Protection Device 

The over-voltage device will protect the iSINC circuitry by automatically switching the line closed when a 
transient spike occurs. For very powerful transients, the device acts as a fuse and will short to ground; in this 
case, the device will be sacrificed to save the downstream electronics and it will be necessary to replace the over-
voltage protector.  If the iSINC indicator lights show that a signal is not being received, check the over-voltage 
protection for that component. The screw clamps below each pin of the over-voltage protectors also serve as a 
test points; use an ohmmeter to check for a short to ground between the signal lines and the center ground line. 
The Signal I/O panels are assigned specific locations in the mounting rack, which correspond to the modules in 
the iSINC chassis to which they are connected. If a module is not present in the iSINC chassis, then that Signal 
I/O panel position will have a blank panel installed.  Refer to Appendix A.1.4 for descriptions of the various 
system layout options. 
If the system uses Dynax axle and/or off-scale sensors, these will interface through a unique Signal I/O panel. 
The Dynax signal input panel houses signal conditioning hardware behind the panel: 
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Figure 21 - Dynax Signal Input panel 

 
Refer to Appendix A.1.2.1 for the terminal block connector number assignments for the Dynax input signal 
wiring. 
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4.3.6 Ethernet 
If the system is to be connected to an Ethernet network, the connection is made via the 10/100-TX Ethernet 
connector on the front panel of the WCU. Refer to section 4.3.10.4 for information on establishing a network 
connection. 

4.3.6.1 Modem 
An optional modem provides a dial-up connection for remote system administration such as downloading data, 
operational checks and resetting weight limits. 

 

Figure 22 - Modem panel 

The modem connects to the WCU through a serial cable to the port labeled COM on the WCU 
Transient over-voltage protection on the telephone line is provided by a Zone Barrier surge protector. 
Refer to section 4.3.10.4 for information on establishing a remote phone line connection. 
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4.3.7 Power Panel 

4.3.7.1 AC Power panel 
The panel for utility supplied AC power is accessed through the rear door of the electronics cabinet and is located 
on the left side of the rack (when viewed from the rear). The panel contains: 

Main Circuit breaker box with a 30 Amp, 2 pole breaker 

Sub-circuits breaker box with 4 x 15 Amp, single pole breakers 

12 Volt power supply for iSINC electronics 

Three duplex outlets  

One Ground Fault Interrupt duplex outlet 

Over-voltage protection 

 

 

Figure 23 - AC Utility power panel  
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The AC main input is a 240 Volt  utility supply. This is divided into two 120 volt circuits in the Main (lower) 
circuit breaker box which then feed up to the Service circuit breaker box. In the Service box the supply is divided 
into four 15 Amp circuits: 

Circuit 1 – the GFI outlet 

Circuit 2 – the iSINC power supply and Duplex outlet 2 

Circuit 3 – Duplex 3 

Circuit 4 – Duplex 4 
The incoming line is connected to a primary over-voltage surge protection device attached to the Main breaker 
box. There are two indicator lights on the over-voltage protection box, labeled L1 and L2 for the two 120 volt 
circuits. Under normal operating conditions these lights will be on. If the power is off or the over-voltage device 
has been overloaded, the light for that circuit will be off. 

4.3.7.2 Solar Panels & Battery Supply 
The system may be equipped with an optional battery back-up power supply. The battery charging system may 
be from the main AC power supply or from an optional solar panel. 
The length of time  that  the back up battery will provide power to keep the system operational will depend on the 
number and type of sensors in the system; the minimum operation time will be 10 hours at a very large, high 
traffic volume installation, a more typical installation would operate for approximately 48 hours without external 
power.  
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4.3.8 Sensors 
The set of sensors in a traffic lane used to measure a vehicle’s speed, dimensions and weights is know as a sensor 
array. The array may include any of the following sensors: 

4.3.8.1 Single Load Cell Scales 
Single Load Cell (SLC) Weigh-In-Motion scales determine axle weights using a hydraulically activated load cell 
mounted in the center of a scale pad.  Typically two SLC scales placed side by side across the lane will be used in 
an array and can measure the weight of each side of an axle separately. 
 

 
 

Figure 24 – Single Load Cell scales 

4.3.8.2 Bending Plate Scales 
Bending plate Weigh-In-Motion scales  determine axle weights using strain gauges to measure the deflection of a 
steel pad.  Typically two bending plate scales placed side by side across the lane will be used in an array and can 
measure the weight of each side of an axle separately. 
 

 

Figure 25 - Bending Plate scales 
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4.3.8.3 Piezo Class I  Scales 
Piezo Class I and Kistler Quartz Lineas Weigh-In-Motion scales generate a piezoelectric current that is 
proportional to the vehicle’s weight from the deformation of a crystal embedded in the sensor.  
 

 

Figure 26 - Piezo  Class I sensor 

4.3.8.4 Inductive Loop Sensors 
Sensing loops produce a current by magnetic induction when a vehicle passes over them. They are used to 
determine the vehicle’s length and speed. 

 

Figure 27 - Loop sensors 
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4.3.8.5 Piezo Class II Axle Sensors 
The Piezo Class II axle sensors generate a piezoelectric current from the deformation of a crystal embedded in 
the sensor. They are used to accurately determine axle spacing for vehicle classification and bridge formula 
calculations. 

 

Figure 28 - Piezo Class II sensor 

4.3.8.6 Dynax Axle Sensors 
The Dynax axle sensors change resistance when pressure is applied on them. They are used to accurately 
determine axle spacing for vehicle classification and bridge formula calculations.  
Dynax sensors may also be used at the outside edges of the WIM scales to act as off- scale detectors 

 

Figure 29 - Dynax sensor 
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4.3.9 ISINC Data Collection System 

4.3.9.1 Operation 
IRD iSINC Data Collection Systems weigh and identify vehicles and store the resulting data records for use in 
analyzing traffic flows and/or the durability of roadways.  
Weigh-In-Motion (WIM) technology uses sensors and/or scales imbedded in the road surface to collect data on 
passing traffic.  This data includes measurements on vehicle spacing, speed, axle counts as well as axle and gross 
vehicle weight.  The weight data collected is dependent on several factors, the most important of which is vehicle 
dynamics.  

4.3.9.2 Factors Affecting WIM Operation 
The WIM system measures the actual forces applied to the scale, which include forces caused by vehicle 
dynamics.  Vehicle dynamics is the term used to describe the bouncing, load shifting, lateral sway, etc which 
occurs when a vehicle is in motion.  A truck which is bouncing on a scale can cause an inaccurate reading (just as 
the weight reading on a static scale changes while a vehicle is moving on the platforms).  To standardize the 
performance requirements of WIM systems, specifications for the smoothness and slope of roads used in WIM 
applications have been developed (refer to ASTM E1318-02 Standard Specification for Highway Weigh-in-
Motion (WIM) Systems). 
Where a high level of accuracy is required (WIM sorting at a weigh station), stringent controls on road quality 
and a high performance WIM system must be employed.  These are to ensure that the road is smooth up and 
downstream of the scale and that the road is relatively flat.  By reducing the impact on the vehicles the loads are 
more stable and the WIM system is more accurate. 
Although these specifications reduce the effect of dynamics, vibration, etc, they cannot be completely avoided.  
This is especially true when a vehicle is hauling liquid loads (fuel tankers, etc).  Due to the variable nature of 
these types of loads, they are not considered when determining a WIM system’s accuracy.  Additionally, since 
the dynamics cannot be completely removed by the above controls, the accuracy requirements for WIM systems 
allow for error and use statistics to determine the actual performance. 
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4.3.10 System Software Operation 
The software program that controls iSINC operations runs on the WCU. The program runs from the WCU 
memory. A copy of the current system configuration is stored on the flash card; if no flash card is present, the 
default settings are used; if any changes to system settings are made, they must be saved to the flash card if they 
are to be used for future system operations (refer to section 4.3.11). 
The iSINC program is menu driven. A complete layout of the menu tree is displayed in Appendix E. 
The menus are accessed through a terminal connection. 

4.3.10.1 Terminal Connection 
There are three options for making a terminal connection to the iSINC controller: 

Through a PC (Personal Computer) set to terminal mode 
Through a terminal keypad 
Via a secure shell remote connection 

4.3.10.2 Local terminal Emulation on a PC 
Local terminal connections are made using the serial port labeled Terminal on the WCU front panel: 

 
 
To connect to the iSINC directly a Personal Computer acting as a terminal: 

 Using an RS232 null modem cable, connect the serial COM port on the PC to the iSINC serial port 
labeled Terminal. 

 Start a terminal emulation program such as MS Windows Hyper Terminal. 

 Skip (click on the Cancel button) past any requests for  telephone connection information. 

 Select the computer COM port that the PC end of the cable is plugged into: 
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 Enter the following port settings: 
  connection speed – 38400 Bits per second 
  data bits – 8 
  parity – None 
  stop bits – 1 
  control – Hardware 

 

 
 

 The terminal screen will appear, Press the left arrow key <  >, the iSINC will reply with the login 
screen; proceed to section 4.3.10.5 for log in instructions. 

4.3.10.3 Keypad Terminal  
To connect the iSINC with a keypad terminal: 

 Connect a straight RS232 cable between the female connector on the front panel of the iSINC  serial 
port labeled Terminal and the keypad terminal. 

 Press the left arrow key (  ) , the iSINC will reply with the login screen, proceed to section 4.3.10.5 
for log in instructions. 
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Figure 30 - Keypad terminal 

4.3.10.4 Remote (Network) Connection 
The iSINC can establish a network connection over either a 10/100Base-T Ethernet cable, or through a telecom 
link to the modem. The 10/100 Ethernet connection is through a standard RJ45 Ethernet cable plugged into the 
socket labeled 10/100TX on the iSINC front panel. The modem connection is through a 9 pin RS232 cable 
plugged into  the port labeled Terminal on the WCU front panel. 

 

Note: a remote connection cannot be established if a local terminal is logged in. It is important 
that the local terminal be logged out when a session is finished if there is a remote link to 
the iSINC, otherwise no remote connection can be made. 

To log in over a LAN/WAN network using a secure shell client, connect to the iSINC using the IP address 
provided by the system installer or, if none has been assigned, the default address of 127.0.0.1 

The terminal screen will appear. Press the <Enter> key, the iSINC will reply with the login screen: proceed 
to section 4.3.10.5 for log in instructions. 

The IP address and mask of the iSINC can be reset to match the LAN/WAN network 
configuration. Refer to section 4.3.11.12. 

 
To connect over a dial-up telephone link using a modem: 

 Start a terminal emulation program such as MS Windows Hyper Terminal. 
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 Enter the for telephone connection information (country, area code and telephone number assigned to 
the iSINC modem). 

 Select the computer COM port the modem is plugged into. 
 

 
 

 Enter the following port settings: 
  connection speed – 38400 Bits per second 
  data bits – 8 
  parity – None 
  stop bits – 1 
  control – Hardware 

 

 
 

 Press the <Enter> key, the iSINC will reply with the login screen; proceed to section 4.3.10.5 for log in 
instructions. 



CLIN 2 – Kansas SPS-2 200200  Page 46 
 

4.3.10.5 Login  

 
The Login screen will prompt for a name or number. There are four valid user name/numbers available: 4, 3, 
user,  and admin. Login numbers are used because the keypad has only numbered keys; the login number “4” is 
equivalent to the login name “user” and the login number “3” is the same as the login name “admin”. The login 
name/number entered determines what menu options are displayed; “4” and “user” will see only vehicle record 
display options, “3” and  “admin” will  be shown the system configuration menus in addition to the “user” menu 
options. 
Once a name or number is entered, the system will prompt for a password; key in the password that corresponds 
to the name/number, then press the <Enter> key.  The default password for “user” is <user>, the default 
password for “admin” is <admin>, the default password for “4” is <4>, the default password for “3” is <3>.  
The password for  admin level users (login “admin” or “3”) may be changed in the System Passwords Menu, 
section 4.3.11.17. 
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4.3.11 Main Menu 
Once the password has been successfully entered, the main menu will be displayed. The menu options that 
appear on the screen will depend on the login. 
“user” or “4” will see: 

 
 
“admin” or “3” will see: 

 
In the sections that follow, menu options available only to admin level login will have an asterisk ( * ) following 
the menu label (as in the “Save Configuration” option below). 
All but two of the options on the main menu open sub-menus: 

 Disconnect – closes the menus and ends the session. 

 Save Configuration * – Saves the system configuration settings to the flash card. If any changes to 
the system settings have been made, they must be saved using this selection before they will take 
effect. If the session is closed without doing a “Save Configuration”, all changes will be lost. 
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4.3.11.1 Vehicle passage 
The Vehicle Passage menu lists three sub-menu options to display vehicle data on the terminal: 

 

Live Vehicles 

The Live Vehicles menu sets options to display vehicle records in real time as the vehicles pass through the 
selected sensor arrays. 

 

 View Vehicles – starts the displaying of vehicle records. To pause the display, press the <Space> 

bar; the stop the display and return to the menu, press the left arrow   key. 

 Start Class – the lowest class number of vehicle to display (refer to Appendix A.1.7 for an example of 
a vehicle classification system) 

 End Class – the highest class number of vehicle to display. All vehicle classes between the Start and 
End class will be displayed. 

 Format – The vehicle record may be displayed in one of two formats: 

A.1 Text – which lists the axle separations and weights in a table similar to the following illustration: 

 
or 
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o Graphic – which shows a graphic representation of the axle separations and weights in a 
diagram similar to the following illustration: 

 
Each vehicle’s information record includes: 

o Sequence number (3452 for the example above). Numbers are sequentially assigned to 
vehicles in the order they enter the system. Sequence numbers count up to up to 65,000 and 
then start over at 1. 

o LANE (blank for the example above). Used in systems with more than one scale to show 
which scale this record came from. 

o CLASS (0 for the example above). If the classification mode is FULL, this shows the bridge 
compliance formula class assigned to this vehicle. If the classification mode is BASIC, class 
will be shown as 0. 

o GVW (46.3 kips for the example above). The gross vehicle weight as calculated by the WIM 
system. 

o LENGTH (49 ft for the example above). The total length of the vehicle. 

o TOTAL AXLE SPAN (not shown in the example above). If the system does not have 
inductive sensing loops, the distance from the front to the rearmost axle is displayed. 

o PASS/FAIL (Pass for the example above). This indicates whether or not the vehicle has 
failed to meet one or more of the compliance settings. 

o SPEED (8.9 mph for the example above). 

o MAX GVW (80.0 kips for the example above). In FULL compliance mode, the iSINC 
calculates the bridge formula compliance classification for the vehicle and looks up 
maximum gross vehicle weight allowed for that class. In BASIC compliance mode, the max 
GVW is set in the Basic compliance table.  

o Date and Time (Wed Jul 28 2004 14:47:15 for the example above). The day, date and time 
of day (from the system clock) when the information was recorded. Time is displayed in 24-
hour notation. 

o Ticks (3550 for the example above). The time the vehicle took to pass through the system, 
measured as a count of .25 millisecond ticks. 

o In Text display format, a table listing each axle, its separation from the preceding axle, its 
weight and the allowable maximum weight is displayed.  

o In Graphic display format, a diagram of the axle spacings and the weight on each axle is 
displayed. The number between two arrows |<-----42.7---->| is the spacing between 
the front and rear axles; axles are indicated with an open circle o, the number below each 
axle is its weight.  

A vehicle with an error in the record (for example vehicle too fast), will display only an error message with no 
vehicle data. 

4.3.11.2 Select Lanes 
The Select Lanes menu controls which lanes will display vehicle records to the terminal and which do not. 
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Select lane, press the <Enter> key, key in the lane number (between 1 and 8) to be changed, press the 
<Enter> key. 

Include Lane, press the <Tab> key to toggle the selection between Y and N, press the <Enter> key. 
Repeat the selection for each lane to be displayed (up to 8 lanes). 

Stored Vehicles 

The Stored Vehicles menu displays vehicle records selected from the data file stored on the iSINC flash card. 

 

 Format – The vehicle record may be displayed in one of two formats: 

o Text – which lists the axle separations and weights in a table  

o Graphic – which shows a graphic representation of the axle separations and weights in a 
diagram 

Refer to the previous menu (0 - Live Vehicles) for a detailed description of the record displays. 
Vehicle records may be filtered based on date & time, class, and lane number: 

 Start Class – the lowest class number of vehicle to display (refer to appendix A.1.7 for an example of 
a vehicle classification system) 

 End Class – the highest class number of vehicle to display. All vehicle classes between the Start and 
End class will be displayed. 

 Start Date & Time – The default date and time are those of the oldest record. To change the date 
and time, highlight the bottom line of the display, then press the <Enter> key. Key in the new date and 
time settings in exactly the same format as displayed in the line above the entry (DD/MM/YYYY 
HH:MM:SS). Hours must be in 24 hour clock notation. Press the <Enter> key to activate the new 
settings. 

 End Date & Time – The default date and time are those of the most recent record. To change the 
date and time, highlight the bottom line of the menu display, then press the <Enter> key. Key in the 
new date and time settings in exactly the same format as displayed in the line above the entry 
(DD/MM/YYYY HH:MM:SS). Hours must be in 24 hour clock notation. Press the <Enter> key to 
activate the new settings. 
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Select Lanes 

The Select Lanes menu controls which lanes will display vehicle records to the terminal and which do not. 

 
 

 Select lane, press the <Enter> key, key in the lane number (between 1 and 8) to be changed, press 
the <Enter> key. 

 Include Lane, press the <Tab> key to toggle the selection between Y and N, press the <Enter> key. 
Repeat the selection for each lane to be displayed (up to 8 lanes). 

View Vehicles   

Starts the displaying of vehicle records. Records are displayed in chronological order, starting from the oldest 
record.  
To pause the display, press the <Space> bar; the stop the display and return to the menu, press the left arrow   
key.  
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There are two options for record display: 

 

 One at a Time – displays one complete record and then pauses, press the <Space> bar to display 
the next record. 

 Non Stop – all the records in the file will be displayed. If the listing fills more than one screen, the up 
and down arrows can be used to scroll the visible portion of the list up and down on the screen. 

4.3.11.3 Lane Counts 
The Lane Count menu displays a count of the number of vehicles for the selected lanes and classes since the 
counter was last reset  

 

 View Counts – displays the vehicle count: 

 

 Reset All Counts * – resets the vehicle counters for all lanes to zero. 

Set Lane Filters 

The Set Lane Filters menu sets which classes will be included in the count for a specified lane. The counter for 
that lane may also be reset. 

 

 Select Lane – enter the lane number on which to set the class filter. 

 Start Class – the lowest class number of vehicle include in the lane count. 

 End Class – the highest class number of vehicle to include in the lane count. 
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 Reset Count – resets the vehicle counter for the specified lane to zero. 

4.3.11.4 Data Collection * 
The Data Collection menu sets the parameters for storing vehicle records on the iSINC flash card. 

 

 File Extension * – data collection sites are identified by their three character file extension. Enter the 
unique 3 character code for this site. 

 Fltr Class * – enables or disables data filtering based on vehicle class. 

 Start Class * – the lowest class number of vehicle record to include in the database. 

 End Class * – the highest class number of vehicle to include in the database. 

 Fr Ax Wt * – the minimum front axle weight, below which the vehicle record will not be saved (the 
vehicle will still be added to the vehicle count data). 

 Filter Err * – enables or disables saving vehicle records in which the error flag has been set 

4.3.11.5 Purge Data Files * 
The Purge Data Files menu deletes all records on the system flash card that were recorded prior to the specified 
date and time. 

 

 Purge * – highlight this option and press the <Enter> key to perform the deletion. An “Are you sure?” 
confirmation message will be displayed. Press the “Y” to complete the deletion, press the “N” key to 
cancel and return to the menu. 

 End Date & Time * – the end of the deletion period; all records prior to this date and time will be 
deleted. The default date and time are those of the most recent record. To change the date and time, 
highlight the bottom line of the menu display, then press the <Enter> key. Key in the new date and 
time settings in exactly the same format as displayed in the line above the entry (DD/MM/YYYY 
HH:MM:SS). Hours must be in 24 hour clock notation. Press the <Enter> key to activate the new 
settings.  

4.3.11.6 Vehicle Record Transmit * 
The Vehicle Record Transmit menu sets the parameters used to transmit vehicle records when it receives a 
request form the WCU COM port or from the SBM in the iSINC chassis. 
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WIM Bus * – toggles whether or not vehicle records will be transmitted over the iSINC CAN Bus (to the SBM). 

4.3.11.7 Serial Port * 

 

 Protocol * - There are four options for the protocol used for vehicle record transmission: None, IRD, 
HELP or HELP NO WEIGHT transfer protocol.   These protocols are defined as follows: 

A.2 None – data is not transmitted. Selecting this option turns the function off. 
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A.3 IRD Transfer Protocol (Non-Error Vehicle) 
 

Bytes Content Description Format  
1 STX Start of Text C 
3 NNN Message Length in bytes NNN 
1 Message Code Code Representing the Message Type: 

     ‘V’ – Vehicle Data 
C 

1 0x30 Format Code, always 0x30 X 
6 Vehicle number 6 digit vehicle sequence number NNNNNN 
2 Lane number lane number, 1 digit signed  number (1-99) NN 
4 Year Year (0000-9999) CCYY 
2 Month Calendar Month (01-12) MM 
2 Day Day of Month (01-31) DD 
2 Hour GMT hh format (00-23) HH 
2 Minute GMT mm format (00-59) MM 
2 Seconds Seconds past the minute (00-59) SS 
2 Hundredths Hundredths of a minute (00-99) TT 
2 Number External 

Data Items 
The number of external data items attached to the 
vehicle record 

NN 

2 Length of String The length of the 1st external data item string NN 
X External Data 

Item Data 
The character data in the 1st external item data field CCC…C 

.. .. Repeat preceding 2 rows for every external data item .. 
2 Error Code The error code variable of the vehicle record. NN 
3 Temperature The road temperature NNN 
2 Record Type The type of vehicle record NN 
3 Speed The speed of the vehicle in km/h. NNN 
4 Vehicle Length The length of the vehicle in cm NNNN 
3 Front Axle Space The distance between the front axle and the front 

bumper in cm. 
NNN 

2 Number of Axles The number of axles on the vehicle. NNN 
4 Inter-Axle Space The axle space between the 1st and 2nd axles in cm. NNNN 
.. .. Repeat above row for every inter-axle space  
5 Axle Weight The axle weight of the 1st axle in kg NNNNN 
.. .. Repeat above row for every axle weight  
1 ETX End of Text C 
4 Checksum CRC16 Checksum XXXX 
1 EOT End of Transmission  

Table 1 - IRD Protocol (Non-error Vehicle) 
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A.4 IRD Transfer Protocol (Error Vehicle) 
 

# of 
Bytes 

Content Description Format  

1 STX Start of Text C 
3 NNN Message Length in bytes NNN 
1 Message Code Code Representing the Message Type: 

     ‘V’ – Vehicle Data 
C 

1 0x30 Format Code X 
6 Vehicle number 6 digit vehicle sequence number NNNNNN 
2 Lane number lane number, 1 digit signed  number (1-99) NN 
4 Year Year (0000-9999) CCYY 
2 Month Calendar Month (01-12) MM 
2 Day Day of Month (01-31) DD 
2 Hour GMT hh format (00-23) HH 
2 Minute GMT mm format (00-59) MM 
2 Seconds Seconds past the minute (00-59) SS 
2 Hundredths Hundredths of a minute (00-99) TT 
2 Number External 

Data Items 
The number of external data items attached to the 
vehicle record 

NN 

2 Length of String The length of the 1st external data item string NN 
X External Data Item 

Data 
The character data in the 1st external item data field  

.. .. Repeat preceding 2 rows for every external data item .. 
2 Error Code The error code variable of the vehicle record. NN 
3 Temperature The road temperature NNN 
1 ETX End of Text C 
4 Checksum CRC16 Checksum XXXX 
1 EOT End of Transmission  

Table 2- IRD Protocol (Error Vehicle) 
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A.5 HELP Transfer Protocol 
 

# of 
Bytes 

Content Description Format  

1 SOH Start of Header C 
1 Message content Message ID 

0 – WIM 
1 – Remote Console 
2 – WIM2 
3 – Sort Decision Override 

C 

1 STX Start of Text C 
1 < Start of the vehicle record C 
1 L=lane lane number, 1 digit signed  number (1-8) N 
1 Ld=lane direction  N 
2 Mo=month Calendar Month (01-12) MM 
2 DD=day Day of Month (01-31) DD 
2 YY=year Year (00-99) YY 
2 HH=hour Hour format (00-23) HH 
2 MM=minutes Minute format (00-59) MM 
2 SS=seconds Seconds past the minute (00-59) SS 
2 HS=hundredths of 

sec 
Hundredths of a minute (00-99) TT 

6 Vehnum=vehicle 
num 

5 digit vehicle sequence number (1-65000) NNNNN 

2 NA=number of 
axles 

Number of Axles (0-99) NN 

2 CL=class Vehicle Classification (0 -13) NN 
4 GROS=gross 

weight /100 
Gross Vehicle Weight (0 -9999)lbs / 100 NNNN 

4 LENG=overall 
length *10 

(bumper to bumper) (0 -9999) ft*10 NNNN 

4 SPED=speed *10 MPH *10 NNNN 
3 SP1=axle spacing 

12*10 
Axle spacings (0-1400) ft*10 NNN 

3 SP2=axle spacing 
23*10 

Axle spacings (0-1400) ft*10 NNN 

3 SP3=axle spacing 
34*10 

Axle spacings (0-1400) ft*10 NNN 

3 SP4=axle spacing 
45*10 

Axle spacings (0-1400) ft*10 NNN 

3 SP5=axle spacing 
56*10 

Axle spacings (0-1400) ft*10 NNN 

3 SP6=axle spacing 
67*10 

Axle spacings (0-1400) ft*10 NNN 

3 SP7=axle spacing 
78*10 

Axle spacings (0-1400) ft*10. NNN 

3 SP8=axle spacing 
89*10 

Axle spacings (0-1400) ft*10 NNN 

3 WT1=weight of 
axle 1/100 

Axle weight (0- 999)lbs / 100 NNN 

3 WT2=weight of 
axle 2/100 

Axle weight (0- 999)lbs / 100 NNN 

3 WT3=weight of 
axle 3/100 

Axle weight (0- 999)lbs / 100 NNN 

3 WT4=weight of 
axle 4/100 

Axle weight (0- 999)lbs / 100 NNN 

3 WT5=weight of 
axle 5/100 

Axle weight (0- 999)lbs / 100 NNN 
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3 WT6=weight of 
axle 6/100 

Axle weight (0- 999)lbs / 100 NNN 

3 WT7=weight of 
axle 7/100 

Axle weight (0- 999)lbs / 100 NNN 

3 WT8=weight of 
axle 8/100 

Axle weight (0- 999)lbs / 100 NNN 

3 WT9=weight of 
axle 9/100 

Axle weight (0- 999)lbs / 100 NNN 

1 > End of vehicle record C 
1 ETX End of text C 
1 LRC Calculated by XORing from SOH to ETX inclusively. 

Transmit the MSB first. 
XX 

1 EOT End of Transmission C 

Table 3 - HELP Protocol 

A.6 HELP NO WEIGHT Transfer Protocol - Identical to HELP format except that the weights, 
length, axle spacings and speed are filled in with values of zero. 

 Hardware Handshake – toggles use of hardware handshake on or off 

 Start Class – the lowest class number for a vehicle record to be transmitted. 

 End Class – the highest class number for a vehicle to be transmitted; all records with a classification 
between the Start Class and End class will be transmitted. 

4.3.11.8 Calibration * 
The Calibration menu options set the weigh-in-motion axle sensor parameters. Each WIM sensor will require 
periodic tuning to adjust for changes in the road surface and the scale hardware. 

 

 Select Lane * – the lane number in which the WIM sensor is located 

 Select Axle Sensor * – the WIM axle sensor number (between 1 and 4) 

 Threshold * – There is typically has some noise in the signal from an axle sensor.  The threshold 
value minimizes the effect of the noise by setting the level above which a signal will be considered an 
axle, and below which it will be considered noise.  The threshold value should be set high enough to 
filter noise but low enough to detect all axle signals.  If the threshold is set too high the system will 
miss axles and if the threshold is set too low the system will falsely register some electronic noise as 
axles. 

4.3.11.9 WIM CaLibration Factors * 
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The accuracy of WIM measurements may be affected to some degree by vehicle speed. In order to increase 
accuracy, a different WIM calibration factor may be assigned for up to five different speed groupings (bins). The 
range of a speed bin is from the max speed of the previous bin to the max speed of the bin being configured (bin 
1 has a minimum speed of 1). 

 Select Speed Bin * – the number of the speed bin being configured (from 1 to 5). 

 Max Speed * – the maximum speed for this speed bin 

 Calib Factor * – the WIM sensor calibration factor for this speed bin. The default calibration factor is: 
1000 To adjust the calibration factor using a vehicle of a known measured weight and speed, 
calculate a new calibration factor as follows: 

 New Calib. Factor = Current Calib. Factor * Actual Weight / Displayed Weight  
 

Repeat for each speed bin (up to a maximum of five) used with this WIM sensor. 
 

Repeat the calibration for each axle sensor and each lane. 

4.3.11.10 Utilities Menu * 
The Utilities menu sets various system parameters. 

 

 Units * – the measuring units currently in use are displayed. Selection options are: Metric, US-
Lbs&Ins, and US-KIPs&Ft. 
Note that this setting only effects what is displayed on the terminal, all data is saved in metric units 
regardless of this setting.  

 Time & Date * – this sub-menu displays the current time and date and resets the date and time:  

 

To change the date and time, highlight the bottom line of the menu (the date and time display) then 
press the <Enter> key. Key in the new date and time settings in exactly the same format as displayed 
in the line above the entry (DD/MM/YYYY HH:MM:SS). Hours must be in 24 hour clock notation. 
Press the <Enter> key to activate the new settings. 

 Menu Wrap * – toggles menu navigation wrap (menu selection jumps back to the top of the menu 
when scrolled off the bottom or jumps to the bottom when scrolled off the top) on and off. To change 
the wrap mode, toggle the selection between Y (yes) and N (no). 

 Set Menu Defaults * – resets all menu settings back to the factory defaults. To reset the settings, 
highlight Set Menu Defaults then press the <Enter> key. An “Are you sure” confirmation message 
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will appear, press the <Enter> key again to confirm the reset or use the left arrow   key to return 
without resetting. 

4.3.11.11 Network Settings * 
The Network Settings menu sets the IP address, subnet mask and gateway used by the iSINC. 

 

 IP * – displays the current IP address of the iSINC controller. Key in the IP address for the iSINC. 
Note: this option is not required if the system will not be connected to a network. 

 Mask * – displays the current IP address mask. Key in the IP address mask.  
Note: this option is not required if the system will not be connected to a network. 

 GW * – displays the current address of the network Gateway. Key in the Gateway address.  
Note: this option is not required if the system will not be connected to a network.. 

 Save Net Settings * – saves and enables any changes made; if this menu option is not used, any 
changes made will be discarded after leaving this menu. 

4.3.11.12 WCU Config * 
The WCU Config menu sets the screen sleep time.  

 

 Scrn Sleep * – the length of time the terminal can be inactive before the iSINC will automatically log 
the user out. Typically set to 10 minutes (the maximum). 

4.3.11.13 Site Parameters * 
The Site Parameters menu sets the site specific parameters such as site identity and system sensor configuration. 

 
Minimum Car Length * and Maximum Car Length *-  if no axle sensor data is available but a vehicle is 
detected by the sensing loops, the system will attempt to determine if the vehicle was a car and if it was, repair 
the record so that it may be used for traffic statistics. The method of determining if the vehicle was a car is to 
compare the calculated length to the minimum and maximum limits set with these options. If the length is within 
these limits, the vehicle record has the following data inserted: 

 Number of axles: 2 
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 Wheelbase: vehicle length minus 60 cm (2 feet) 

 Weight: 333 kg per axle (gvw 666 kg,, 1465 pounds) 
If the vehicle is outside these limits, the record is flagged as an error record. 
 

4.3.11.14 Site Parameters Sub-menu * 
The Site Parameters sub-menu sets parameters for each sensor array: 

 

 Select Lane * – the lane number in which the sensor array is located. One WCU can process the 
signals from up to eight lanes of sensors. The lane number is the primary identifier of the sensor array 
in the iSINC system. 

 Lane Name * – the lane may be assigned a name of up to 9 characters. 

 Logical Lane# * –if  there are more than eight lanes at this site, multiple WCUs will be present in the 
iSINC system, each with a set of lane numbers between 1 and 8. In order to uniquely identify each 
lane at the site in the data files, each lane should be assigned a unique logical lane number. If there 
are eight or less lanes, the lane number and logical lane number should be set to the same number. 

 Lane State * – the sensor array associated with the lane number is turned on or off by enabling or 
disabling this menu option. 

The remainder of the menu contains options for the various sensors.  (Loops, axle sensors, offscale and 
overheight sensors). Refer to section 4.3.4.3 for information on module numbering and Appendix A.1.2 for 
channel and module options. All sensors have the following settings in common: 

 State * – If the sensor is used in this array, set its state to Enabled, if the sensor is not present or not 
to be used, set its state to Disabled. Note: every sensor listed must be set to the proper state, 
regardless of whether or not this particular system has that sensor present; having a sensor that is not 
present set to Enabled could cause problems with the operation of the system. 
 If the sensor is disabled, none of the other settings for that sensor need to be configured. 

 Module ID * – the identification number of the iSINC module to which this sensor is connected.  

 Channel ID * – the identification number of the channel on the module to which this sensor is 
connected. The number of channels available depends on the type of module; DIOM have 8 
channels, LSM 4 channels, SCM 6 channels and PSM have 4 piezo and 1 temperature sensor 
channels. Refer to Appendix A.1.2.1 for information on channel assignments. 

 Polarity * – the signal polarity used by the sensor; if set to Active High, the signal goes positive when 
the sensor is activated, if set to Active Low, the signal goes negative when active. 
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Upstream Loop * 

 

 Width * – the distance, in centimeters, from the leading edge of the loop to the trailing edge of the 
loop (all distances are parallel to the direction of traffic flow). 

Downstream Loop * 

 

 Width * – the distance, in centimeters, from the leading edge of the loop to the trailing edge. 

 Distance * – the distance, in centimeters, from the leading edge of the upstream loop to the leading 
edge of the downstream loop. 

The sensitivity settings of both loops in a sensor array should be the same (refer to Appendix A.1.5)  

Axle Sensor * 

There may be up to four axle sensors in a sensor array. The axle sensors may be of different types (for example a 
Dynax axle sensor and two single load cell weigh pads).  

 

 Type * – the type of Axle sensor. Selection choices are:  

A.7 Bending Plate – a Weigh in Motion sensor 

A.8 Single Load Cell – a Weigh in Motion sensor 

A.9 Kistler – a Kistler piezoelectric Weigh in Motion sensor 
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A.10 SSWIM Scale – not used for data collection 

A.11 Piezo II Scale – a type II Piezoelectric Weigh in Motion sensor 

A.12 On Scale – a sensor for determining whether the axle being weighed by a WIM sensor is fully 
on the scale or not.  

A.13 Piezo – Piezoelectric Type I axle sensors are used to determine axle spacings. This axle 
sensor can also function as a backup speed sensor in case of a loop failure. 

A.14 Dynax – Dynax axle sensors are used to determine axle spacings. This axle sensor can also 
function as a backup speed sensor in case of a loop failure. 

 Distance * – the distance, in centimeters, from  the leading edge of the upstream loop to the leading 
edge of this axle sensor. 

Repeat this menu for as many axle sensors as there are in the lane. 

Offscale Sensor * 

The offscale sensor detects whether the axle being weighed by a WIM sensor is partially off the scale to one side 
or the other. 

Overheight Sensor * 

An overheight sensor determines whether or not the vehicle passing through the sensor array is over the sensor 
height.  

Processing * 

The processing menu option sets the limits used to determine vehicle record errors and  

 

 MaxTimeout * – the time, in milliseconds, allowed between when the vehicle triggers the first sensor 
and when the vehicle will be considered to have left the sensor array and the vehicle record is 
finished. 

 Dynamic Comp * – because the physical characteristics of some sites alter the dynamic load  which 
the front axle applies to the WIM sensors, a dynamic compensation factor may be necessary to  
produce more accurate front axle weights. The default value of 100 makes no adjustment; a setting of 
105 will multiply the front axle weight by 1.05, a setting of 95 will multiply it by .95. 

 Sig Wt Diff * – significant weight difference; the percentage weight difference allowed between left 
and right WIM sensors, above which the axle weight will be flagged with a warning in the vehicle 
record. 

 Min Axle Wt * – the minimum axle weight, below which the significant weight difference will not be 
checked. 
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 Axle Separation * – a measurement used for axle separation calculations if the sensing loops are not 
available. For systems with an axle sensor (Dynax or piezo type I) enter the distance from the leading 
edge of the axle sensor (in cm) to the leading edge of the scale sensor. For systems with only a weigh 
scale (no axle sensors), enter the width of the scale platform (in cm.). 

Repeat the Site Parameters sub-menu for each of the sensor arrays on the site. 
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4.3.11.15 Processing * 
The Processing menu controls the processes used to classify vehicles and to verify whether or not they are in 
compliance with regulations. 

 

4.3.11.16 Class/Compliance * 
The Class/Compliance menu controls the configuration of the vehicle classifications and regulation agency 
compliance factors to be used at this site. 

 
The Class/Compliance sub-menu displays whether bridge compliance formula vehicle classification is enabled or 
disabled and the file used for bridge compliance formula calculations. 

 Class/Cmpl * – enables or disables the use of vehicle classification and compliance tables. If this 
selection is disabled, only axle weights and Gross Vehicle Weight are saved in vehicle records and 
used for sorting decisions; vehicles are not classified and no axle grouping (bridge formula) 
calculations are performed. 

 Name * – The name of the current classification and compliance file in use is displayed. To change 
the file of tables used in the bridge compliance formula calculations, contact an IRD service 
representative.   

 



CLIN 2 – Kansas SPS-2 200200  Page 66 
 

4.3.11.17 System Passwords * 
Changes the “admin” password.  

 
To change the admin password: 

 highlight the first Password menu option, press <Enter>, key in the new password, press <Enter>. 

 highlight the second Password menu option, press <Enter>, key in the new password again, press 
<Enter>. 

 Highlight the Change password menu option and press <Enter>. 
. 

4.3.12 File Commands  
The File Commands menu performs some basic file operations such as listing, copying, renaming, deleting , and 
closing files. 

4.3.12.1 Directory 
Selects the directory whose contents will be listed by the next menu option 

4.3.12.2 Directory Listing 
Lists the files (and the size of each file)  from the  iSINC Flash card directory selected above. 

4.3.12.3 Remove Flash Card  
Closes all files in preparation for removing the iSINC Flash Card. 

NOTE: Always perform this menu option to close all system files before removing the iSINC 
Flash Card from its slot. If this is not done, some files on the card may be corrupted and 
be inaccessible.  

After the Remove Card menu option is selected, data will be saved in a memory buffer until the new flash 
memory card is installed. If the iSINC is powered down before a new card is installed, the data will be lost. 
Use the left arrow  key to return to the main menu. 
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A.1.1 APPENDIX A  – ACRONYMS AND DEFINITIONS 

A.1.1.1 Acronyms 

AASHTO – American Association of State Highways and Transportation Officials 
ASTM – American Society for Testing and Measurement 
DIOM – Digital Input/Output Module 
FHWA – Federal HighWays Administration 
GVW – Gross Vehicle Weight 
GW – GateWay network device 
IP – Internet Protocol 
IRD – International Road Dynamics Inc. 
iSINC - Intelligent Sensor Interface and Network Controller 
KIPs – Kilo Pounds; 1000 pounds of weight 
LED – Light Emitting Diode 
PC – Personal Computer 
PSM – Piezoelectric Sensor Module 
SBM – Serial Bridge Module 
SSM – Scale Sensor Module 
WCU – WIM Control Unit 
WIM – Weigh-In-Motion 
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A.1.1.2 Definitions 

Bridge formula – a widely used method of calculating the allowable maximum weight of a vehicle and its axle 
groups based on the number and spacing of the axles. There are a number of variations to the bridge formula 
recognized by different regulatory agencies; iSINC provides a selection of bridge formula options. 
CAN bus – Controller Area Network bus - an industry standard electronics backplane for connecting together a 
number of microcontroller cards that need to communicate with one another. 
Module – a microcontroller electronics printed circuit board , also known as a card or board. 
 

 



CLIN 2 – Kansas SPS-2 200200  Page 69 
 

A.1.2 APPENDIX B – CONNECTOR PINOUTS 

A.1.2.1 I/O Signal Panel Connectors 

The table on the following page lists the pin assignments for the three terminal block connectors on the I/O 
Signal Panels. 
The vertical columns in the table differentiate panels by the source of the I/O signals and the modules to which 
the I/O Signal panels are internally connected.  
The position of the modules and I/O panels in the rack mounting are standardized and are dependant on the 
system options at a specific installation; refer to Appendix A.1.4 for a listing of the system configurations.
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I/O Signals Digital Loops & LSM Serial Scale Piezo Dynax 

Module 
Connection DIOM LSM SBM SSM PSM 

 
DIOM 

Capacity 8 ch + 2 inv ch 4 ch in + 4 out 1 RS 232 6 channels 
4 piezo +  
1 temperature 8 channels 

TB1 Terminations     
 

1 /A0 CH1_LP_A /RI V_EXC_A - - 

2 Cable Shield Cable Shield Cable Shield Cable Shield - Cable Shield 

3 GND CH1_LP_B GND V_EXC_COM - - 

4 /A1 CH2_LP_A /DTR A+ A+ - 

5 Cable Shield Cable Shield Cable Shield Cable Shield Cable Shield Cable Shield 

6 GND CH2_LP_B GND A- GND - 

7 A0 CH3_LP_A RI V_EXC_B_ - D0 

8 Cable Shield Cable Shield Cable Shield Cable Shield - Cable Shield 

9 GND CH3_LP_B GND V_EXC_COM - GND 

10 A1 CH4_LP_A DTR B+ B+ D1 

11 Cable Shield Cable Shield Cable Shield Cable Shield Cable Shield Cable Shield 

12 GND CH4_LP_B GND B- GND GND 

TB2 Terminations      
 

1 V_EXTA_IN - - V_EXC_C - - 

2 Cable Shield Cable Shield Cable Shield Cable Shield - Cable Shield 

3 GND - GND V_EXC_COM - - 

4 A2 - CTS C+ C+ D2 

5 Cable Shield Cable Shield Cable Shield Cable Shield Cable Shield  Cable Shield  

6 GND - GND C- GND GND 

7 A3 - TX V_EXC_D - D3 

8 Cable Shield Cable Shield Cable Shield Cable Shield - Cable Shield  

9 GND - GND V_EXC_COM - GND 

10 B0 - RTS D+ D+ D4 

11 Cable Shield Cable Shield Cable Shield Cable Shield Cable Shield Cable Shield  

12 GND - GND D- GND GND 

TB3 Terminations     
 

1 B1 CH1_SS_OUT RX V_EXC_E - D5 

2 Cable Shield Cable Shield Cable Shield Cable Shield - Cable Shield  

3 GND CH2_SS_OUT GND V_EXC_COM - GND 

4 V_EXTB_IN CH3_SS_OUT - E+ - - 

5 Cable Shield Cable Shield Cable Shield Cable Shield - Cable Shield  

6 GND CH4_SS_OUT GND E- - - 

7 B2 COM_EMIT DSR V_EXC_F T1_+V D6 

8 Cable Shield Cable Shield Cable Shield Cable Shield Cable Shield Cable Shield  

9 GND M_FLT_COL GND V_EXC_COM T1_-V GND 

10 B3 RESET_IN CD F+ T1_SIG D7 

11 Cable Shield Cable Shield Cable Shield Cable Shield Cable Shield Cable Shield  

12 GND PS_COM GND F- GND GND 

I/O Signal Panel Connections 
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A.1.3 LSM TO DIOM JUMPERS 

The ouput signals from the Loop Sensing Modules are connected to the inputs of the Digital I/O Modules via 
jumpers on the I/O panels.  
Each LSM can have up to 4 outputs and each DIOM can have up to eight inputs, so a DIOM can handle the 
signals from two LSM. The loop signals are jumpered as follows: 
 

LSM CH Signal I/O Panel & 
Terminal Block 

TB connector # TB connector # Signal I/O Panel & 
Terminal Block 

DIOM CH 

1 1 7 A0 

2 3 10 

DIOM In  
on TB 1 

A1 

3 4 4 A2 

4 6 7 A3 

Com 

LSM 1 Out  
on TB3 

 

7 8 GROUND 

1 1 10 

DIOM In  
on TB 2 

B0 

2 3 1 B1 

3 4 7 B2 

4 6 10 B3 

Com 

LSM 2 Out  
on TB3 

7 11 

DIOM In  
on TB 3 

GROUND 

 
The illustration below shows the output from an LSM (four sensing loops) from the  Signal I-O Panel on the left 
of the picture jumpered to the DIOM inputs Signal I/O Panel  on the right of the picture. 

 

Figure 31 - LSM to DIOM jumpers 



CLIN 2 – Kansas SPS-2 200200  Page 72 
 

A.1.4 ISINC MODULE AND I/O PANEL OPTIONS 

The tables on the following pages list the various possible configurations of iSINC modules, the sensor inputs to 
the Signal I/O panels and the internal ribbon cable connections between the Signal I/O panel and the module 
The diagram below indicates the module and I/O Signal Panel positions referred to in the tables: 
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A.1.4.1 Single ISINC Chassis and I/O Panel Rack Options 
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Option 12 Loops 
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Option 8 Loops + 8 Piezo 
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Option 4 Loops + 4 Piezo + 4 Scales 
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A.1.4.2 DUAL ISINC CHASSIS AND I/O PANEL RACK OPTIONS 

Modules from the upper chassis connect to the upper rack Signal panels, modules from the lower chassis connect 
to the lower rack Signal panels. 
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A.1.5 APPENDIX C – LSM  

The Loop Sensing Module is used for vehicle detection.  A vehicle passing over the loop in the road causes a 
change in loop inductance which is sensed by the LSM. 
Each LSM has four loop channels, with one loop per channel.  Each channel has independent sensitivity, 
presence, and frequency settings.  The loop is triggered, or turned on, when a vehicle passing over it causes a 
change in loop inductance large enough to be detected by the Loop Detector card.  The change in loop inductance 
L is measured as a percentage, L/L (change in inductance divided by initial inductance).  
The sensitivity of the channel determines the amount of change in loop inductance needed to turn the loop on. 
The SEN sensitivity DIP switches are a binary setting, with eight possible levels from 0 to 7. A channel set to a 
low sensitivity (0, 1, 2) requires more change in inductance to turn the loop on than a channel set to a higher 
sensitivity (5, 6, 7).  Small vehicles, or vehicles with low metal content, will require higher sensitivities to be 
detected. 
The presence hold time determines the amount of time that a slow or stationary vehicle on the loop will continue 
to be detected.  After the loop is triggered, it will stay on for a maximum time of 3.5 seconds, 4 minutes, or 35 
minutes, depending on the presence setting.  The channel may also be disabled using the presence switches. 

A.1.5.1 Configuration 

Hardware configuration involves setting several switches per loop channel.  The switches on the front panel 
control sensitivity and presence, while frequency is controlled by switches on the face of the card.  On the front 
panel, the two switch blocks are divided into 5 switches per channel; three for sensitivity, two for presence, as 
shown below:  

 

Channel Sensitivity and Presence Switches  
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The channel settings are shown below: 
 

Switch Setting: Sensitivity Level L/L 
4 2 1   

off off off 0 1.28% 
off off on 1 0.64% 
off on off 2 0.32% 
off on on 3 0.16% 
on off off 4 0.08% 
on off on 5 0.04% 
on on off  6 0.02% 
on on on 7 0.01% 

Table 4 - Loop Channel Sensitivity Settings 

 

Switch Setting Presence Hold Time 
B A  

off off Channel Off 
off on 3.5 sec. 
on off 4 min. 
on on 35 min. 

Table 5 - Loop Presence Settings 

There is also an DIP switch block on the card for frequency; this setting should not require adjustment. The 
frequency of the channel determines the loop frequency.  The loop frequency does not affect vehicle detection, 
but is used in multiple loop configurations;  when there are loop lead wires running next to each other, and the 
loop signals do not go to the same LSM card, different loop frequencies are required to prevent crosstalk. 
The frequency switches are located on the face of the LSM card and cannot be accessed while the module is in 
the iSINC.  

Channel Frequency Switch (Default shown) 

The frequency switch settings are shown below: 

 

Switch Setting Frequency 
2 1  

off off High 
off on Medium High 
on off Medium Low 
on on Low 

Table 6 - Loop Channel Frequency Settings 

ON

1 2
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Appendix D – Signal I/O Over-Voltage Protection 

Solid state transient over-voltage protection device manufactured by Krone Inc., part no. 6659 2 060-03. 
 

Package Modified TO-220  

Pins for peak off-state voltage 
V<sub>DRM</sub>-1 

Pins(VDRM-1) 1-2, 2-3 

Peak off-state voltage VDRM-1 (V) 270 

Switching voltage VS @ VDRM-1 (V) 350 

Pins for peak off-state voltage 
V<sub>DRM</sub>-2 

Pins(VDRM-2) 1-3 

Peak off-state voltage VDRM-2 (V) 270 

Switching voltage VS @ VDRM-2 (V) 350 

On-state voltage VT Max (V) 8.0000 

On-state forward voltage VF (V) 0 

Leakage current IDRM 5 

Switching current Is  Max (mA) 800 

Holding current IH  Min (mA) 150 

Off State Capacitance CO (pF) 0 

Peak Pulse Current – 2 x 10As IPP  2 x 10As 250 

Peak Pulse Current – 8 x 20As IPP 8 x 20As 250 

Peak Pulse Current – 10 x 160As IPP 10 x 160As 150 

Peak Pulse Current – 10 x 560As IPP 10 x 560As 100 

Peak Pulse Current – 10 x 1000As IPP 10 x 1000As 80 

Peak Pulse Current – 5 x 310As IPP 5 x 310As 0 

Peak Pulse Current – 5 x 320As IPP 5 x 320As 0 

Peak Pulse Current – 10 x 700As IPP 10 x 700As 0 

Peak one cycle surge current  ITSM 60Hz (A) 30 

Current rise rate di/dt Max (A/As) 500 
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A.1.6 APPENDIX E – ISINC DATA COLLECTION MENU TREE 
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A.1.7 APPENDIX F – FHWA VEHICLE CLASSES 
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5 PAT Bending Plate 

5.1 Brochure 
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5.2 Installation Instructions 
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6 Modem 
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7 Pull Box 
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8 Material Safety Data Sheets (MSDS)  

8.1 E-Bond Epoxy 
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8.2 3M Loop Sealant 
3M Canada Company 
    1840 Oxford Street East, Post Office Box 5757 
    London, Ontario  N6A 4T1 
    Medical Emergency Telephone: (519) 451-2500, Ext. 2222 
    Transportation Emergency Telephone (CANUTEC): (613) 996-6666 
 
 
  ======================================================================= 
                        Material Safety Data Sheet 
  ======================================================================= 
 
    Document id       : 09-2062-9        Issue date          : 22/03/2005 
    Version           : 1.00             Supersedes date     : --- 
 
 
   Copyright, 1997, 3M Canada Company.  All rights reserved.  Copying 
   and/or downloading of this information for the purpose of properly 
   utilizing 3M products is allowed provided that: (1) the information 
   is copied in full with no changes unless prior written agreement is 
   obtained from 3M, and (2) neither the copy nor the original is resold 
   or otherwise distributed with the intention of earning a profit 
   thereon. 
 
 
   Prepared by: Environmental Health and Safety Services 
   Department, 3M Canada Company 
   Telephone: (519) 452-2161, Fax: (519) 452-6015, Web Site: www.3M.ca 
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  ----------------------------------------------------------------------- 
  1 Product Identification 
  ----------------------------------------------------------------------- 
   Tradename: 
     3M DETECTOR LOOP SEALANT BLACK 5000 
   Product ID: 
     78-8110-9503-9   78-8016-9813-1   78-8110-9504-7 
   Intended Use of Product: 
     Sealant 
   Division: 
     FOOD SERVICES TRADE DEPARTMENT 
 
  ----------------------------------------------------------------------- 
  2 Composition/Information on Ingredients 
  ----------------------------------------------------------------------- 
 
    Ingredient Name                       CAS Number         Percentage 
    ------------------------------------- ------------------ ------------- 
   URETHANE PREPOLYMER                     9057-91-4            25 - 35 
   TALC                                   14807-96-6            20 - 30 
   POLYSTYRENE                             9003-53-6            15 - 25 
   1-METHOXY-2-PROPYL ACETATE               108-65-6            15 - 25 
   DIMETHYL SILOXANE, REACTION PRODUCT    67762-90-7             1 - 5 
    WITH SILICA 
   2-METHOXY-1-PROPYL ACETATE             70657-70-4           0.5 - 1.0 
   TOLUENE 2,4-DIISOCYANATE                 584-84-9           0.1 - 0.5 
   CARBON BLACK                            1333-86-4           0.1 - 0.5 
   TOLUENE 2,6-DIISOCYANATE                  91-08-7           0.1 - 0.2 
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  ----------------------------------------------------------------------- 
 
   1-METHOXY-2-PROPANOL                     107-98-2           0.1 - 0.2 
   NOTE: 
     Each percentage is expressed as the ratio of the weight of the 
     ingredient to the weight of the controlled product. 
 
  ----------------------------------------------------------------------- 
  3 Hazards Identification 
  ----------------------------------------------------------------------- 
   Critical Hazards: 
     Combustible liquid and vapour. 
     Moderate Eye Irritation: Signs/symptoms may include redness, 
     swelling, pain, tearing, and blurred or hazy vision. 
     Allergic Skin 
     Reaction (non-photo induced): Signs/symptoms may include redness, 
     swelling, blistering, and itching. 
     Allergic Respiratory Reaction: 
     Signs/symptoms can include difficulty breathing, wheezing, cough, 
     and tightness of chest. 
     WARNING: Contains a chemical which can 
     cause cancer. (584-84-9) (NTP anticipated human carcinogen, IARC 
     possible human carcinogen 2B, Calif. Proposition 65) 
     WARNING: 
     Contains a chemical which can cause cancer (1333-86-4) (IARC 
     possible human carcinogen 2B) 
     WARNING: Contains a chemical which 
     can cause cancer. (91-08-7) (NTP anticipated human carcinogen, IARC 
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     possible human carcinogen 2B) 
     TALC (14807-96-6) has been shown to cause fibrosis of the lungs. 
   See Sections 7 and 11 for further information. 
 
  ----------------------------------------------------------------------- 
  4 First Aid Measures 
  ----------------------------------------------------------------------- 
   Instructions for Eye Contact: 
     Immediately flush eyes with large amounts of water for at least 15 
     minutes. Get immediate medical attention. 
   Instructions for Skin Contact: 
     Immediately flush skin with large amounts of water. Remove 
     contaminated clothing. If irritation persists, call a physician. 
     Wash contaminated clothing before reuse. 
   Instructions for Inhalation: 
     Remove person to fresh air. If not breathing, give artificial 
     respiration. If breathing is difficult, get immediate medical 
     attention. 
   Instructions for Ingestion: 
     Drink two glasses of water. Call a physician. 
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  ----------------------------------------------------------------------- 
  5 Fire Fighting Measures 
  ----------------------------------------------------------------------- 
   Flash point:                            Approximately42.8 C 
   Lower Explosive Limit (%):              1 % 
   Upper Explosive Limit (%):              7 % 
   Autoignition temperature:               Not Available 
   Suitable Extinguishing Media: 
     Water spray; Carbon Dioxide; Dry chemical; Foam; 
   Exposure Hazards during Fire: 
     No data available. 
   Combustion Products from Fire: 
     Carbon monoxide and carbon dioxide; Oxides of nitrogen; Hydrogen 
     Cyanide; Aldehydes; Isocyanates; 
   Fire Fighting Procedures: 
     Wear full protective clothing, including helmet, self-contained, 
     positive pressure or pressure demand breathing apparatus, bunker 
     coat and pants, bands around arms, waist and legs, face mask, and 
     protective covering for exposed areas of the head. 
   NFPA: Health                            3 
   NFPA: Fire                              2 
   NFPA: Reactivity                        1 
   NFPA: Unusual Reaction Hazard           reacts with water 
 
  ----------------------------------------------------------------------- 
  6 Accidental Release Measures 
  ----------------------------------------------------------------------- 
   Personal Precautions: 
     Refer to other sections of this MSDS for information regarding 
     physical and health hazards, respiratory protection, ventilation, 
     and personal protective equipment. 
   Spill Response: 
     Ventilate the area with fresh air. Remove all ignition sources such 
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     as flames, smoking materials, and electrical spark sources.  Use 
     only non-sparking tools. Evacuate unprotected and untrained 
     personnel from hazard area. The spill should be cleaned up by 
     qualified personnel. Collect as much of the spilled material as 
     possible using non-sparking tools. Clean up residue with an 
     appropriate organic solvent. Read and follow safety precautions on 
     the solvent label and MSDS. Place in an approved metal container. 
     Seal the container. Avoid contact with water. 
   Methods for Disposal: 
     Incinerate in a permitted hazardous waste incinerator. 
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  ----------------------------------------------------------------------- 
 
  ----------------------------------------------------------------------- 
  7 Handling and Storage 
  ----------------------------------------------------------------------- 
   Storage Requirements: 
     Store in a cool place. Avoid contact with water. 
   Incompatible Materials: 
     Store out of direct sunlight. Keep away from aluminum and zinc. 
     Store away from acids; Amines; Alcohols; Water; 
   Ventilation: 
     Keep container in well-ventilated area. 
   Fire Prevention: 
     No smoking while handling this material. 
   Explosion Prevention: 
     Keep away from heat, sparks, open flame, pilot lights and other 
     sources of ignition. Prevent all sources of ignition. Combustible 
     liquid and vapour. 
   Use Instructions: 
     Contents may be under pressure, open carefully. Keep container 
     tightly closed. Do not pierce or burn container, even after use. 
 
  ----------------------------------------------------------------------- 
  8 Exposure Controls/Personal Protection 
  ----------------------------------------------------------------------- 
 
  Personal Protection 
  ------------------- 
   Eye Protection: 
     The following should be worn alone or in combination, as 
     appropriate, to prevent eye contact: Safety glasses with side 
     shields 
   Hand Protection: 
     The following glove material(s) are recommended: butyl rubber; 
   Skin Protection: 
     Avoid skin contact. 
   Respiratory Protection: 
     Avoid breathing of vapours. Select one of the following approved 
     respirators based on airborne concentration of contaminants and in 
     accordance with regulations: half-mask organic vapour respirator; 
 
 
     When applying 3M Brand Detector Loop Sealant 5000 outdoors where 
     air movement is unrestricted, there is little risk of user 
     overexposure and, therefore, no need to use a respirator.  Always 
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     follow product directions. 
   Ingestion (Prevention): 
     Do not eat, drink or smoke when using this product. Wash exposed 
     areas thoroughly with soap and water. 
   Recommended Ventilation: 
 
 
 
 
 
  3M DETECTOR LOOP SEALANT BLACK 5000                     Page 5 of 10   
 
  ----------------------------------------------------------------------- 
 
     Use with adequate dilution ventilation. If exhaust ventilation is 
     not adequate, use appropriate respiratory protection. 
 
  Ingredient Exposure Data 
  ------------------------ 
 
    URETHANE PREPOLYMER (9057-91-4) 
     Specific Ingredient Data: Not Available. 
        LD50 (rat, oral) 
     : No data available. 
        LC50 (rat, inhalation/4 hours) 
     : No data available. 
        Exposure Limits 
     : No data available. 
    TALC (14807-96-6) 
        LD50 (rat, oral) 
     : No data available. 
        LC50 (rat, inhalation/4 hours) 
     : No data available. 
     Exposure Limits: ACGIH: TWA 2 mg/m3  (Respirable) (Table A4) 
     CMRG: TWA 0.5 mg/m3  as respirable dust (specific form) 
    POLYSTYRENE (9003-53-6) 
        LD50 (rat, oral) 
     : No data available. 
        LC50 (rat, inhalation/4 hours) 
     : No data available. 
        Exposure Limits 
     : No data available. 
    1-METHOXY-2-PROPYL ACETATE (108-65-6) 
     LD50 (rat, oral): 8532 mg/kg 
        LC50 (rat, inhalation/4 hours) 
     : No data available. 
     Exposure Limits: AIHA: TWA 100 ppm 
     AIHA: TWA 541 mg/m3 
     CMRG: TWA 100 ppm 
    DIMETHYL SILOXANE, REACTION PRODUCT WITH SILICA (67762-90-7) 
     Specific Ingredient Data: LD50 (rat, dermal): >16 ml/kg 
     LD50 (rat, oral): >64 g/kg 
     LD50 (dermal, rabbit): >16 g/kg 
     LC50 (rat, inhalation/4 hours): 315 -708 mg/m3 
     Exposure Limits: CMRG: CEIL 5 mg/m3 
    2-METHOXY-1-PROPYL ACETATE (70657-70-4) 
     Specific Ingredient Data: No data available. 
        LD50 (rat, oral) 
     : No data available. 
        LC50 (rat, inhalation/4 hours) 
     : No data available. 
        Exposure Limits 
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  ----------------------------------------------------------------------- 
 
     : No data available. 
    TOLUENE 2,4-DIISOCYANATE (584-84-9) 
     LD50 (rat, oral): 5800 mg/kg 
     LC50 (rat, inhalation/4 hours): 14 ppm 
     Exposure Limits: ACGIH: TWA 0.005 ppm  (Table A4) 
     ACGIH: TWA 0.036 mg/m3  (Table A4) 
     ACGIH: STEL 0.02 ppm  (Table A4) 
     ACGIH: STEL 0.14 mg/m3  (Table A4) 
    CARBON BLACK (1333-86-4) 
     LD50 (rat, oral): >15400 mg/kg 
     LC50 (rat, inhalation/4 hours):  6750 mg/m3 
     Exposure Limits: ACGIH: TWA 3.5 mg/m3  (Table A4) 
     CMRG: TWA 0.5 mg/m3 
    TOLUENE 2,6-DIISOCYANATE (91-08-7) 
        LD50 (rat, oral) 
     : No data available. 
        LC50 (rat, inhalation/4 hours) 
     : No data available. 
     Exposure Limits: 3M: TWA 0.005 ppm  Category: FREE ISOCYANATES 
     3M: STEL 0.02 ppm  Category: FREE ISOCYANATES 
    1-METHOXY-2-PROPANOL (107-98-2) 
     LD50 (rat, oral): 6600 mg/kg 
     LD50 (dermal, rabbit):  13 g/kg 
     LC50 (rat, inhalation/4 hours): 15,000 ppm 
     Exposure Limits: ACGIH: TWA 150 ppm 
     ACGIH: TWA 553 mg/m3 
     ACGIH: STEL 100 ppm 
     ACGIH: STEL 369 mg/m3 
 
  ----------------------------------------------------------------------- 
  9 Physical and Chemical Properties 
  ----------------------------------------------------------------------- 
   Physical form,Color,Odour:              Caulk; Black; mild odour; 
   Odour Threshold:                        No data available. 
   pH:                                     Not applicable 
   Boiling point/boiling range:             156.1 C 
   Melting point/melting range:            Not Available 
   Vapour pressure:                         2 mmHg 
   Water Solubility:                       Nil 
   Specific gravity:                        1.22 Water=1 
   Vapour density:                          4.60 Air=1 
   Volatile organic compounds:              248 gms/liter 
   Evaporation rate:                        0.21 BuOAc=1 
   Viscosity:                               25000 centipoise 
   Percent Volatile:                       20 % 
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  ----------------------------------------------------------------------- 
  10 Stability and Reactivity 
  ----------------------------------------------------------------------- 
   Conditions to Avoid: 
     Store out of direct sunlight. 
   Materials to Avoid: 
     Keep away from aluminum and zinc. Store away from acids; Amines; 
     Alcohols; Water; 
   Hazardous Decomposition: 
     Carbon monoxide and carbon dioxide; Oxides of nitrogen; Hydrogen 
     Cyanide; Aldehydes; Isocyanates; 
   Stability and Reactivity: 
     Stable. Hazardous polymerization will not occur. 
 
  ----------------------------------------------------------------------- 
  11 Toxicological Information 
  ----------------------------------------------------------------------- 
   Effects from Eye Contact: 
     Moderate Eye Irritation: Signs/symptoms may include redness, 
     swelling, pain, tearing, and blurred or hazy vision. 
   Effects from Skin Contact: 
     Allergic Skin Reaction (non-photo induced): Signs/symptoms may 
     include redness, swelling, blistering, and itching. 
     Mild Skin 
     Irritation (after prolonged or repeated contact): signs/symptoms 
     can include redness, swelling, and itching. 
   Effects from Inhalation: 
     Allergic Respiratory Reaction: Signs/symptoms can include 
     difficulty breathing, wheezing, cough, and tightness of chest. 
 
     Nervous System Effects: signs/symptoms can include emotional 
     changes, lack of coordination, tremors and sensory loss. 
     Upper 
     Respiratory Tract Irritation:  Signs/symptoms may include cough, 
     sneezing, nasal discharge, headache, hoarseness, and nose and 
     throat pain. 
     Prolonged or repeated exposure may cause: 
     Kidney Effects: signs/symptoms can include reduced 
     urine volume, blood in urine and back pain. 
     Liver Effects: 
     signs/symptoms can include yellow skin(jaundice) and tenderness of 
     upper abdomen. 
   Effects from Ingestion: 
     Ingestion is not a likely route of exposure to this product. 
     Gastrointestinal Irritation:  Signs/symptoms may include abdominal 
     pain, nausea, diarrhea and vomiting. 
     Central Nervous System 
     Depression: signs/symptoms can include headache, dizziness, 
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     drowsiness, muscular weakness, incoordination, slowed reaction 
     time, fatigue, blurred vision, slurred speech, giddiness, tremors 
     and convulsions. 
   Sensitization Information: 
     Allergic Skin Reaction (non-photo induced): Signs/symptoms may 
     include redness, swelling, blistering, and itching. 
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     Allergic 
     Respiratory Reaction: Signs/symptoms can include difficulty 
     breathing, wheezing, cough, and tightness of chest. 
   Carcinogenicity: 
     WARNING: Contains a chemical which can cause cancer. (584-84-9) 
     (NTP anticipated human carcinogen, IARC possible human carcinogen 
     2B, Calif. Proposition 65) 
     WARNING: Contains a chemical which can 
     cause cancer (1333-86-4) (IARC possible human carcinogen 2B) 
 
     WARNING: Contains a chemical which can cause cancer. (91-08-7) (NTP 
     anticipated human carcinogen, IARC possible human carcinogen 2B) 
   Mutagenicity: 
     No data available. 
   Reproductive Effects: 
     WHILE THE FOLLOWING EFFECTS ARE ASSOCIATED WITH ONE OR MORE OF THE 
     INDIVIDUAL INGREDIENTS IN THIS PRODUCT AND ARE REQUIRED TO BE 
     INCLUDED ON THE MSDS BY THE U.S. OSHA HAZARD COMMUNICATION 
     STANDARD. THEY ARE NOT EXPECTED EFFECTS DURING FORESEEABLE USE OF 
     THIS PRODUCT. 
 
     2-METHOXY-1-PROPYL ACETATE (70657-70-4) is a potential reproductive 
     hazard causing vertebral anomalies, skeletal defects, cleft palate, 
     heart effects and kidney effects via inhalation exposure in 
     laboratory animal studies. 
 
   Component Based Information: 
     TALC (14807-96-6) has been shown to cause fibrosis of the lungs. 
   Product Based Information: 
     No data available. 
 
  ----------------------------------------------------------------------- 
  12 Ecological Information 
  ----------------------------------------------------------------------- 
   Environmental Data: 
   Ecotoxicity Data: 
     No data available. 
   Ecofate Data: 
   Other Effects and Information: 
     Since regulations vary, consult applicable regulations or 
     authorities before disposal. 
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  ----------------------------------------------------------------------- 
  13 Disposal Considerations 
  ----------------------------------------------------------------------- 
   Product as Sold: 
     No data available. 
   Product Packaging: 
     No data available. 
   Special Instructions: 
     Since regulations vary, consult applicable regulations or 
     authorities before disposal. 
 
  ----------------------------------------------------------------------- 
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  14 Transportation Information 
  ----------------------------------------------------------------------- 
 
  Transportation of Dangerous Goods 
  --------------------------------- 
   TDG Classification:                     Non-Regulated: TDGR Section 
                                           1.33 Regulated by Air and 
                                           Ocean Limited Quantity; 
   Proper Shipping Name:                   RESIN SOLUTION 
   Class/Division:                         3 
   UN Number:                              UN1866 
   Packing Group:                          III 
 
  International Dangerous Goods Classification 
  -------------------------------------------- 
 
  ----------------------------------------------------------------------- 
  15 Regulatory Information 
  ----------------------------------------------------------------------- 
   WHMIS Classification:                   B3, D2A, D2B 
   NOTE: 
     This product has been classified in accordance with the hazard 
     criteria of the Controlled Products Regulations (CPR) and the MSDS 
     contains all the information required by the CPR. 
   Product Certifications: 
     The product on this MSDS, or all its components, is included on the 
     following countries' chemical inventories, as noted: 
      DSL - Domestic Substances List (Canada) 
      TSCA - Toxic Substances Control Act (USA) 
      EINECS - 
     European Inventory of Existing Commercial Chemical Substances 
      AICS - Australian Inventory of Chemical Substances 
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  ----------------------------------------------------------------------- 
  16 Other Information 
  ----------------------------------------------------------------------- 
   Reason for Reissue: 
     MSDS initial issue 
 
 
  The information in this Material Safety Data Sheet (MSDS) is believed 
  to be correct as of the date issued.  3M MAKES NO WARRANTIES, 
  EXPRESSED OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, BUT NOT 
  LIMITED TO, ANY IMPLIED WARRANTY OR CONDITION OF MERCHANTABILITY OR 
  FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF PERFORMANCE OR USAGE OF 
  TRADE.  User is responsible for determining whether the 3M product is 
  fit for a particular purpose and suitable for user's method of use or 
  application.  Given the variety of factors that can affect the use 
  and application of a 3M product, some of which are uniquely within 
  the user's knowledge and control, it is essential that the user 
  evaluate the 3M product to determine whether it is fit for a 
  particular purpose and suitable for user's method of use or 
  application. 
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