3M |
| nstallation I nstructions

February 2005

Opticom-
GPS Priority Control System

V ehicle Equipment



Vehicle Equipment Installation Instructions

Table of Contents

ADBOUt ThISMaNUaL ... 1
1.1 PUMPOSE Of MANUEL ... 1
1.2 MANUAl CONVENIONS. .....ceiiiiiiieiieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeaseeseseassssesessssssasssssssssssassesssssssssssssssnssanssssnssnnnns 1
1.3 REAEED PUDIICAIONS. . ....cceiiiiieiiieiee ettt e e e e e et e e e e e e e e s aabbb e e e e e e e e e e annenes 1
1.4 Manual OrganiZation...........cccooeie i 1

S < VA I 0] 4= LA ] o PSP 2
2.1 INteNded USE......cco o 2
2.2 TEChNICE SUPPOI ... 2
2.3  Sdafety Messages and Safety LabelS.......oooo i 2

2.3.1  SAEY MESSAGE FOMMAL ... .uuuuieiuitieiiiiiiititiri e eaaeasasesasaaaassssssasnsnnsnssas s s nsnssnsnnnnnnnnns 2
RGNS (= AV = o1 I o 117 | 3
2.4  Safety Messages Contained inthiSManual.............coooiiiiiiii 4
2.5 =0 = I 1o o 11 o] 1 = 6
2.6 SAEY CONSIAEIAHONS ......cceeiiii e e 7
2.6.1 Persona Safety Equipment and CIOthiNg...........uuuuuruiiiiiii e nannns 7
2.6.2  EIECIIC SNOCK ...ttt ettt e e e e s sttt e e e e s s e bbb e e e e e e e e e e abbereee s 7
P72 S TG TR (o] 0 o] o 7
2.6.4  ChEmMiCal BUIMS.......oi ittt e et e e e e s s bbb e et e e e e e s s e bbb b e e e e e e e e e e anabbbneeeeas 7
2.7  DISPOSA Of DEVICE.....ccc oo 7
P T = O O = (=0 1= 0| PSR TPPRP 7

G T I T 1o o o 8
R T N @ o) oo L € SRS = 1 PP 8
IV = 01T T =l (1T o]0 11 o | O 9

A FBEUN B, 10

L 1 == L = o o PP 11
5.1  Vehicle Radio/GPS UNit INSEAllEION .......coiiiiiiiiiie ettt e e e e e 11
5.2  Vehicle Radio/GPS antenna iNStal | GtiON............eeeeeeeeeeeieieeieeeeeeeeeeeeeeseeseeseseseseeseeeeererarerrrerrrrrerrerrereeeee 13
5.3  Radio/GPS Unit Cable TEIMINGLONS. ........cuueiiieiiie ettt e e e e e s s bbe e e e e e e e eas 14
5.4  Vehicle Control Unit INStall@tion.............ueueeeeeeeeeieieeeeeeeeeeeseeseeeesseeseseereeseseeeerereeeeeeerarersrerrerrrrmrmrrre 15

oI ot R I o Y T 75 18

LS O 3 1= T 11 | PP 19
6.1  Configuration Setup and CheCKOUL..........ccooiiiiiiii e 19
6.2 INPUE VENTICEHION. ..o 19
6.3 PEITOMMENCE TESLS .....eeeiiiieeei ittt ettt e e e ettt e et e e e e e st bbb ettt e e e e e e e bbb bt e e e e e e e e s anebaereeeaeeeaaas 19

A I 010 1 0] = T o 1 o PP 21

T |V 1= T (= g T=1 0 o 24



Vehicle Equipment Installation Instructions

About ThisManual

1.1 Purposeof Manual

This manual provides step-by-step instructions for
installing the 3M ™ Opticom™ GPS Priority Control
System* vehicle equipment. It isintended for use by
installers, maintenance personnel, and others who are
responsible for the installation and maintenance of the
system.

1.2 Manual Conventions

The conventions listed in Table 1-1 help to make
this manual easier to use by presenting a uniform
approach to the descriptions, phrases, and
nomenclature.

1.3 Redated Publications

3M™ Opticom™ GPS Priority Control System
I ntersection Equipment Installation Instructions.

3M™ Opticom™ GPS Priority Control System
Operation Manual.

1.4 Manual Organization
This manual is divided into eight sections.

Section 1. About ThisManual
Contains information about the organization and
content of this manual.

Section 2. Safety Information

Contains important information about the safety
messages, safety labels, safety precautions, and
procedures for installation of this device.

Section 3. Description
Briefly describes the vehicle equipment and related
system components.

Section 4. Features
Describes important features and characteristics of
the vehicle equipment.

Section 5. Installation
Contains step-by-step installation instructions.

Section 6. Checkout
Contains information on how to check out and test
the installed system.

Section 7. Troubleshooting
Contains problem solutions to troubleshoot the
installed system.

Section 8. Maintenance

Contains information and recommendations to ensure

reliable system operation.

Table 1-1. Manual Conventions

Element Convention Example
Names First or formal reference; initial caps 3M™ Opticom™ GPS Priority Control
System Vehicle Radio/GPS Unit
Subsequent use or informal reference: radio/GPS unit
lowercase
Feature names Initial caps the Disable feature
Switch position Uppercase the OFF position

*The method of using the components of the Opticom? GPS system may be covered by one or more US Patent

Number 5539398, 5926113, 5986575, 6243026.
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2 Safety Information

We provide important safety information and
warnings to assist you in understanding and
avoiding potential harm to yourself, and possible
damage to equipment, during the installation of
3M™ Opticom™ GPS Priority Control System
equipment. Although we have included many
potential hazards you may encounter during the
installation of this equipment, we cannot predict all
of the possible hazards and this list should not be a
substitute for your judgment and experience.

Please read, understand, and follow all safety
information contained in these instructions
before installing the system equipment. Savethis
installation manual and keep it near the
equipment.

If you are unsure about any part of thisinstallation
or of the potential hazards discussed, please contact
your supervisor immediately.

2.1 Intended Use

The system is intended to assist authorized priority
vehicles through signalized intersections by providing
temporary right-of-way through vehicle operator
interface to the system and through the use of common
traffic controller functions. 3M has not evaluated this
product for use in any other application.

2.2 Technical Support

If you have questions about the system, its use, or
operation, please contact your dealer or call the 3M
Intelligent Transportation Systems Technical
Service department at 1-800-258-4610.

2.3 Safety Messages and Safety L abels

We include safety messages and safety labelsin this
manual to help you protect your safety and the
safety of others. This section contains important
information to help you recognize and understand
these safety messages.

Please read all messages before proceeding with the
installation.

2.3.1 Safety Message Format

Safety messages are designed to aert you to potentia
hazards that can cause personal injury to you or
others. They can also indicate the possibility of
property damage.

Each safety message box contains a safety alert symbol

(A); one of three signal words. WARNING,
CAUTION, or IMPORTANT NOTE; and a safety

message.

The signal words and symbols, and their meanings, are
shown below:

A WARNING

The safety message is in this box.

WARNING indicates a potentially hazar dous
situation, which, if not avoided, could result in
death or seriousinjury.

/. CAUTION

The safety message is in this box.

CAUTION indicates a potentially hazar dous
situation, which, if not avoided, may result in
minor or moderate injury.

/N IMPORTANT NOTE

The safety message is in this box.

IMPORTANT NOTE indicates a potentially
hazar dous situation, which, if not avoided, may
result in property damage.

In addition to the symbols and words explained above,
each safety message identifies the hazard, describes
what you can and should do to avoid the risk of
exposure to the hazard, and tells the probable
consequences of not avoiding the hazard.
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2.3.2 Safety Label Format

We include safety labels on the devices to help you
protect your safety and the safety of others. Safety
labels are designed to alert you to potential hazards
associated with a piece of equipment that can cause
personal injury to you or others. They can aso
indicate the possibility of property damage.

Please read all safety labels.

Each safety label contains a safety alert symbol (A),
one of two signal words. WARNING or CAUTION, a
pictorial showing the nature of the hazard, and a safety
message.

The signal words and symbols, and their meanings, are
shown below:

A WARNING

The pictorial is )
in this box. The message is

in this box.

/

\ Opticom-243A
WARNING indicates a potentially hazar dous
situation, which, if not avoided, could result in
death or seriousinjury.

-~
A CAUTION
The pictorial is )
in this box. The message is
in this box.
N Y

Opticom-244A
CAUTION indicates a potentially hazar dous
situation, which, if not avoided, may result in
minor or moderateinjury.

We consider safety labels to be an important part of all
devices and they should be replaced immediately if
they become hard to read.

If any of the safety labels are missing or cannot be
read, please contact your dealer or the 3M Intelligent
Transportation Systems Technical Service department
for areplacement.
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24 Safety Messages Contained in this
Manual

The following safety messages appear in this manual:

A WARNING

This equipment has been approved for mobile
applications where the equipment should be
used at distances greater than 20cm from the
human body (with the exception of hands, wrists,
feet and ankles). Operation at distances less
than 20cm is strictly prohibited.

NOTE

This equipment has been tested and found to
comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules.
These limits are designed to provide
reasonabl e protection against harmful
interference when the equipment is operated
in acommercia environment. This
equipment generates, uses, and can radiate
radio frequency energy and, if not installed
and used in accordance with the instruction
manual, may cause harmful interference to
radio communications. Operation of this
equipment in aresidential areaislikely to
cause harmful interference in which case the
user will be required to correct the
interference at his own expense.

NOTICE

This Class A digital apparatus complies with
Canadian ICES-003.

Cet appareil numérique de laclasse A
conforme ala norme NMB-003 du Canada.

/™ IMPORTANT NOTE

Modifying the radio/GPS unit may seriously
damage the equipment and void the warranty.
Do not attempt to modify the radio/GPS
circuitry in any way. Madifying the radio
and/or antenna in any way may cause the radio
to violate FCC requirements.

&F{emarque importante

La modification du systeme radio/GPS risque
d’endommager sérieusement le matériel et
d’annuler la garantie. Ne pas tenter de modifier
les circuits du systéme radio/GPS de quelque
facon que ce soit. En modifiant le systéme
radio et/ou I'antenne de quelque facon que ce
soit, la radio risque de ne plus repondre aux
exigences de la FCC.

A WARNING

Vehicle batteries contain sulfuric acid and
may contain explosive gases. Keep sparks,
flames, and cigarettes away. Wear eye
protection. Disconnect the negative
cable first to prevent shorting the positive
terminal to the chassis when removing
the positive cable. Battery acid may cause
skin irritation and eye injury. Explosive gases
may cause severe injury or death.

A Avertissement

Les batteries du véhicule contiennent de l'acide
sulfurique. Elles risquent également de contenir
des gaz explosifs. Il faut donc les conserver a
I'écart des étincelles, des flammes et des
cigarettes. Porter des lunettes de protection.
Lors du retrait du cable positif, débrancher
d’abord le cable négatif pour empécher la
borne positive de court-circuiter le chassis.
Lacide de la batterie risque d'irriter la peau et
de causer des blessures aux yeux. Les gaz
explosifs risquent de causer des blessures
graves ou la mort.

A WARNING

A completed installation that is not tested may
result in improper system operation, which may
result in accidents and/or injuries. To avoid
this problem, test the system to verify
proper operation. Improper system operation
may result in unsafe driver action.
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A Avertissement

Une fois terminée, il faut tester l'installation
sinon, le systéme risque de ne pas fonctionner
adequatement et, par conséquent, de causer
des accidents et/ou des blessures. Pour éviter
ce probléme, tester le systéeme pour
s’assurer qu’il fonctionne adéquatement. Un
fonctionnement inadéquat peut occasionner
chez les conducteurs une conduite dangereuse.

/. CAUTION

Failure to replace the fuse size as marked may
cause property damage. Replace fuse size as
marked.

& Mise en garde

Le fait de remplacer le fusible avec un fusible
d'un autre calibre risque de causer des
dommages matériels. Remplacer le fusible avec
un fusible de méme calibre.
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25 Labd Locations

There is one safety label and one FCC label on & CAUTION

3M™ Opticom™ GPS Priority Control System

vehicle equipment. If alabd ismissing or cannot Failure to replace the fuse size as marked may
be read, please contact your dealer or the 3M cause property damage. Replace fuse size as
Intelligent Transportation Systems Technical marked.

Service department for a replacement. See Figures
2-1 and 2-2 for label locations.

& Mise en garde

Le fait de remplacer le fusible avec un fusible
d'un autre calibre risque de causer des
dommages matériels. Remplacer le fusible avec
un fusible de méme calibre.

=
2A 250V

REPLACE FUSE AS MARKED
1
2A 250V :
Remplacer le fusible avec un {
fusible de méme calibre. A

Figure 2-1. Vehicle Equipment Fuse Safety L abel L ocation

FCC ID: DGF-OPTICOMGPS1

This device complies with part 15 of the FCC rules.
Operation is subject to the following two conditions:
{1) This device may not cause harmful interference,
and (2) this device must accept any interference
received, including interference that may cause
undesired operation.

Opticom-552R

Figure2-2. FCC Label Location
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2.6 Safety Considerations

Please consider the following safety issues before
beginning the installation of 3M ™ Opticom™ GPS
Priority Control System vehicle equipment.

Although we have compiled thislist of common
safety considerations, it should not be considered as
complete. It is not intended to take the place of your
good judgment, training, and experience.

2.6.1 Personal Safety Equipment and Clothing

Persona safety equipment and clothing including high
visibility vests, hard hats, gloves, electrical shock or
electrocution protection clothing and equipment, safety
shoes, safety glasses, face shields, goggles, and hearing
protection devices are just some of the items available
to you.

Choose the right equipment for the job. If you are
unsure of which safety equipment is recommended or
appropriate for the job, ask your supervisor or
foreman.

2.6.2 Electric Shock

Asatrained ingtaller of eectrical equipment you are
aware of the dangers associated with installation of
electrical devices. Always be sure that the power to the
equipment, and all associated equipment, is turned off
and the vehicle battery is disconnected. Use the
equipment, techniques, and procedures that you learned
during your training or apprenticeship or other electrical
industry recognized safety procedures.

If you are unsure of which techniques, procedures,
and protective equipment are recommended or
appropriate for the job, ask your supervisor or
foreman.

2.6.3 Explosion

Common automotive-type batteries produce an
explosive gas under some conditions. This gas may
eadly beignited by a spark or flame as you work on
the vehicle. To reduce the risk of explosion,
disconnect the battery, work in awell ventilated
area, avoid the use of devices that create sparks or
use open flames, and use the appropriate personal
safety equipment and clothing.

If you are unsure of which techniques, procedures,
and protective equipment are recommended or
appropriate for the job, ask your supervisor or
foreman.

2.6.4 Chemical Burns

Common automotive-type batteries contain strong acid
that can cause personal injury if you come in contact
with the acid. To reduce exposure to the risk of
chemical burns, wear appropriate protective clothing
and handle the battery with care.

If you are unsure of which techniques, procedures,
and protective equipment are recommended or
appropriate for the job, ask your supervisor or
foreman.

2.7 Disposal of Device

Please dispose of the device in accordance with all
local, state, and federal laws and regulations.

2.8 FCC Statement

This equipment has been tested and found to comply
with the limits for a Class A digital device, pursuant
to part 15 of the FCC rules. These limits are
designed to provide reasonable protection against
harmful interferences when the equipment is
operated in a commercia environment. This
equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in
accordance with the instruction manual, may cause
harmful interference to radio communications. If
operation of this equipment in aresidential area
causes harmful interference, the user is required to
correct the interference at their own expense. See
Figure 2-2.
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3 Description

This section provides a general description of the
Opticom GPS system and a detailed description of the
vehicle equipment.

3.1 Opticom™ GPS System

The Opticom GPS system assists authorized
priority vehicles through signalized intersections by
providing temporary right-of-way through the use
of common traffic controller functions.

The Opticom GPS system consists of the following
matched components:

?? Vehicle Equipment —

?? Radio/GPS unit containing a GPS receiver and a
2.4 GHz transceiver

Radio/GPS antenna
Control unit

I ntersection Equipment —

3333

Radio/GPS unit containing a GPS receiver with
antenna and a 2.4 GHz transceiver with antenna

Phase Selector
Card Rack/Input File
Auxiliary Interface Panel

333 3

Auxiliary Harness

The vehicle equipment is mounted on the priority
vehicle. Its GPS receiver acquires position information
from the constellation of GPS satellites. This
information is used to compute the location, speed, and
heading of the vehicle. Thisinformation, dong with a
priority request and the state of the vehicl€' s turn signal,
is broadcast using the 2.4 GHz transceiver.

The intersection equipment receives the radio
transmission from the vehicle equipment. The
intersection equipment then compares the
information being received from the vehicle to the
parameters stored in the intersection equipment’s
memory. If the vehicle is heading toward the
intersection in a predefined approach corridor, is
regquesting preemption and has met all other
programmed parameters, the corresponding phase
selector output is activated. This output is
connected to the traffic controller preemption input.
When activated, the controller cyclesto grant a
green light to the requesting vehicle or holds the
green alowing the vehicle to pass through the
intersection.

The card rack/input file provides the power and logic
wiring for the phase sdlector, which plugs directly into
adot in the unit.

The auxiliary interface panel provides additional
connection for monitoring green phases and also
provides additional priority control outputs.

The auxiliary harness can be used to provide
additional connection for monitoring green phases
when the auxiliary interface panel is not required.
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3.2 Vehicle Equipment

3M™ Opticom™ GPS Priority Control System
vehicle equipment is intended for use on priority
vehicles. The vehicle equipment consists of a
radio/GPS unit containing a GPS receiver and a 2.4
GHz transceiver , aradio/GPS antenna, aswell as a
control unit, which also provides an interface point
between the radio/GPS unit, the vehicle wiring, and
an external PC used for configuration, diagnostics,
and downloading log information.

This manual describes how to install the vehicle
equipment.

Please be aware of the following operational
characteristics of this equipment.

Appropriate agency 1D, vehicle class, and vehicle ID
numbers are determined at the time of installation and
are programmed by the user via configuration
software.

The Disable feature uses an additional switch
(customer supplied) that connects to battery negative
or positive when actuated.

Figure 3-1 shows atypical vehicle equipment
installation for a priority vehicle.

Opticom-560R

Figure 3-1. Typical Vehicle Equipment Installation for Priority Vehicle

Vehicle radio/GPS antenna

7. Radio/GPS antenna cable

Left turn signal sense

8. Disable switch

Right turn signal sense

9. Fuses

Vehicle control unit

10. Vehicle radio/GPS unit

Battery

11. Vehicle interface harness

o oMW INIE

Light bar sense
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4 Features

Opticom GPS system vehicle equipment has the
following features:

?? Vehicleidentification encoding; selectable at
installation

User-selectable Disable mode; Latching or
Non-Latching modes

3

Diagnogtic indicators
Millions of vehicle identification codes
Agency ID capahility

Wide operational temperature range:
—30°F to +165°F (—34°C to +74°C)

Meets FCC part 15 Class A specifications
15 & 20-foot cables for ingtallation flexibility

Available Windows™" Configuration and
Maintenance Software

33 33

3 3

3

" Windowsis atrademark of Microsoft Corporation.
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5 Installation

This section describes the installation of 3M ™
Opticom™ GPS Priority Control System vehicle
equipment.

Please read and fully understand the following
paragraphs befor e starting the installation.

?? Before cutting or drilling any openingsin the
vehicle or lightbar, draw a diagram showing
placement, measurements, and dimensions. Use
the diagram to avoid drilling or cutting holes in
undesirable locations.

?? Always follow the vehicle manufacturer's
recommendations for modification, alteration,
and installation or connection of accessories or
equipment to the vehicle and lightbar.

?? Installation on specialty vehicles (such as
motorcycles, parking enforcement, utility, and
special maintenance vehicles) requires
particular care and attention to details.

?? Do not mount the radio/GPS antenna within 18
inches of any other radio antenna. Follow the
installation instructions to avoid possible radio
frequency interference problems.

?? Theradio/GPS unit is not watertight;
thereforeit should be mounted inside the
passenger compartment or some other
protected area of the vehicle.

5.1 Vehicle Radio/GPS Unit Installation

?? The radio/GPS antenna should be mounted level
and as high on the vehicle as possible. The
radio/GPS antenna should have an unobstructed
view of at least 50% of the sky.

?? The radio/GPS antenna must not be obstructed
by lightbars, speakers, antennas, or other devices
especially towards the front of the vehicle.

?? If necessary an alternate mounting bracket is
available for mounting on vehicle mirrors and
vertical posts. This bracket is available from
Mobile Mark Communications Antennas
(www.mobilemark.com, 1-800-648-2800). The
part number is SM-MM, price is approximately
$15.

?? Wiresthat are routed under carpets or mats
should be run between the pad and the carpet.
This will minimize abrasion and heat damage
from catalytic converters.

?? Protect cables with armor or sheathing when they
are routed around sharp corners and edges.
Avoid routing cables through potentia pinch
points. Clamp or tie al cablesin place. Route
and secure cables well away from moving parts.

?? Do not paint the radio/GPS antenna cover. Metas
or metal oxides in the paint may interfere with
GPS reception and/or radio reception and
transmission.

?? Do not modify the radio/GPS unit circuitry. There
are no user serviceable partsinside.

/™ IMPORTANT NOTE

Modifying the radio/GPS unit may seriously
damage the equipment and void the
warranty. Do not attempt to modify the
radio/GPS circuitry in any way. Modifying
the radio and/or antenna in any way may
cause the radio to violate FCC requirements.

&F{emarque importante

La modification du systéme radio/GPS risque
d’endommager seérieusement le materiel et
d’annuler la garantie. Ne pas tenter de modifier
les circuits du systéme radio/GPS de quelque
facon que ce soit. En modifiant le systeme
radio et/ou 'antenne de quelque facon que ce
soit, la radio risque de ne plus répondre aux
exigences de la FCC.

This subsection describes how to install the vehicle
radio/GPS unit.
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1. Disconnect the battery before beginning the

installation. Disconnect the negative battery cable
first, then the positive battery cable. A WARNING

2. Removeinterior pangls and headliners, as

necessary, to provide access for cable routing. Vehicle ba.tteries cqntain sulfuric acid and
) ) o may contain explosive gases. Keep sparks,
3. Determmean appropr'latelocatlon in a protected flames, and cigarettes away. Wear eye
areaingde of the vehicle or trunk. protection. Disconnect the negative
4. Using the provided screws, attach the Radio/GPS cable first to prevent shorting the
unit to the mounting location. positive terminal to the chassis when

removing the positive cable. Battery acid
may cause skin irritation and eye injury.

_ o . Explosive gases may cause severe injury or
Note: Theradio/GPS unit is not watertight; death.

thereforeit should be mounted inside the

passenger compartment or some other protected
area of the vehicle. :
A Avertissement

Les batteries du véhicule contiennent de I'acide
sulfurique. Elles risquent également de contenir
des gaz explosifs. Il faut donc les conserver a
I’écart des étincelles, des flammes et des
cigarettes. Porter des lunettes de protection.
Lors du retrait du cable positif, débrancher
d’abord le cable négatif pour empécher la
borne positive de court-circuiter le chassis.
Lacide de la batterie risque d'irriter la peau et
de causer des blessures aux yeux. Les gaz
explosifs risquent de causer des blessures
graves ou la mort.

5. The provided screws are sdlf drilling/tapping
screws.

K

2(4)

$ Opticom-563R

Figure51. Mounting Radio/GPS Unit on Priority Vehicle

1. Vehicleradio/GPS unit 2. Mounting screws (4)
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5.2 Vehicle Radio/GPS antennainstallation

1

Remove the nut and washer from the
Radio/GPS antenna.

Drill a5/8 to 3/4-inch hole. See Figure 5-3.

Route the cables through the hole. And replace
the lock washer and nut.

Tighten the nut with al5/16” wrench (a 24
mm wrench may be used if a15/16" wrench is
not available)

5. Apply silicone RTV (not provided) around the
antennaif the roof curvature prevents a good
seal with the antenna’ s built-in gasket.

6. If necessary an alternate mounting bracket is
available for mounting on vehicle mirrors and
vertical posts. This bracket is available from
Mobile Mark Communications Antennas
(www.mobilemark.com, 1-800-648-2800).
The part number is SM-MM, priceis
approximately $15.

Opticom-561R

Figure5-2. Mounting Radio/GPS Antenna on Priority Vehicle

1. Vehicle radio/GPS antenna

4. Radio and GPS antenna cables

2. Vehicle mounting surface

5. 5/8 to 3/4-inch mounting hole

3. Antennanut

6. Antennalock washer
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5.3 Radio/GPS Unit Cable Terminations

1. Route the cables from the radio/GPS antenna
through the vehicle to the radio/GPS  unit
|ocation.

2. Cail up any excess cable.

Note: When coiling excess cable do not create
any sharp bendsin the cable or the cable may
be damaged.

3. Connect the cable labeled GPS to the GPS
connector on the radio/GPS unit. Connect
the other cable to the Radio connector.
Tighten the connectors using a 5/16” wrench
(an 8 mm wrench may also be used)

Note: The connectors are keyed and cannot be
connected to the wrong connector.

4. Plug the 15 pin connector of the radio/GPS
cable (black cable) into the P1 connector of
the radio/GPS unit and tighten the screws.

3. Route the cable to the location where the
Vehicle Control unit will be installed.

Table51. Radio/GPS Unit Terminal Block

Pin Index

Pin | Wire Color Function
1 Yelow Radio transmit (+)
2 Yellow Black | Radio transmit (-)
3 Blue Radio receive (+)
4 Blue White Radio receive (-)
5 Orange Radio clock (+)

6 Orange Green | Radio clock (-)

7 Brown GPS power

8 Brown White | Common

9 Violet Radio power

10 | Violet White Common

11 Bare Shield drain wire

Figure 5-3. Radio/GPS Cable Installation

Oplicom-558R

1. Vehicle radio/GPS unit

3. GPS antennacable

2. Vehicle interface harness assembly

4. Radio antenna cable
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5.4 Vehicle Control Unit Installation

This subsection describes the installation of the
3M™ Opticom™ GPS Priority Control System
Vehicle Control Unit. It aso describes connecting
the radio/GPS cable from the radio/GPS unit to the
control unit and connecting the vehicle interface
harness to the control unit.

Please read and fully understand the following
precautionary paragraphs before installing the
control unit.

?? Installations may include a customer-supplied
disable switch in addition to the control unit. The
Disable feature disables the priority request when
the disable switch closes to battery negative or
positive. Thisfeature typically uses an existing
switch that indicates the presence of conditions
deemed appropriate to disable the priority request,
such as opening the vehicle operator’s door.

2

|

?? The control unit location must be level within 15
degrees, readily accessible, and visible to the
vehicle operator. It must be leve to allow the
internal compass to function.

?? The control unit must not be in the path of
airbag deployment.

?? Use care when drilling holes to avoid drilling into
undesirable locations.

1. Determine the desired location to mount the
vehicle control unit. Mark and drill two
7/32-inch holes, using the control unit
mounting bracket as a template.

2. Insert the two 10-32 x 3/4-inch cap screws
through the holes in the mounting bracket and
mounting surface. See Figure 5-4.

3. Usethe two lock washers and 10-32 nuts to
secure the bracket to the vehicle.

3
N 4
/
I 2
= i
g\ 6
Opticom-499R

Figure5-4. Control Unit Mounting Bracket I nstallation

1. 10-32 nut (2)

4, Mounting surface

2. Lock washer (2)

5. Mounting bracket

3. 7/32-inch hole (2)

6. 10-32 x 3/4-inch cap screw (2)
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Cut the Radio/GPS cable (black cable) to the
proper length.

Strip approximately 3 inches of the outer jacket
from the end of the cable. Be careful not to cut
the wires inside.

Strip 1/4 inch of insulation from each wire.

NOTE: Itisvery important not to strip too
much insulation, which may lead to short
circuits; or too little insulation, which may
prevent the wire from making good contact.

Place each wire into the appropriate termina in the
10-pin terminal block located on the back of the
control unit and tighten the screw to secure the
wire. The label on the terminal block shows the
color for each wire. Table 52 also shows the
terminal block pin number, wire color, and
function for each wire. See Figure 5-5.

The terminal block may be removed from the
control unit to allow easier connections.

Cut the bare wire off even with the edge of the
outer jacket of the cable.

Plug the vehicle interface harness into the 15-pin
connector on the back of the control unit and
tighten the screws. See Figure 5-5.

Table 5-2. Control Unit Terminal Block

Pin Index

Pin | WireColor Function
1 Yelow Radio transmit (+)
2 Yellow Black | Radio transmit (-)
3 Blue Radio receive (+)
4 Blue White Radio receive (-)
5 Orange Radio clock (+)

6 Orange Green | Radio clock (-)

7 Brown GPS power

8 Brown White | Common

9 Violet Radio power

10 | Violet White Common

Opticom-502R

Figure 5-5. Vehicle Control Unit Wiring

1. Vehicle control unit

3. Radio/GPS cable

2. 10-pin termina block

4. Vehicle interface harness
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10. Place the control unit into the mounting bracket.
Use the two 1/4-inch acorn nuts and lock washers
to secure the control unit to the bracket. See
Figure 5-6. The control unit must be level within
15 degrees to alow the interna compass to
function.

4
Figure 5-6. Vehicle Control Unit Installation

Omicom-500R

1. Mounting bracket

3. Acorn nut (2)

2. Lock washer (2)

4. Vehicle control unit

11. Route the wires of the vehicle interface harness to
the appropriate connection points. Table 5-3
shows the connector socket pin number, wire
color, and function for each wire. Figure 57
shows the socket view of the harness connector.
All wires may not be used in al installations.

@ &&3@@@@@@@@@@@@@? @

Opticam-501R

Figure57. Interface Harness Connector Socket

Table 5-3. Interface Harness Connector Pin Index

Pin | WireColor Function
1 White/Yelow | J1708 (+) (future use)
2 Blue Lightbar sense or
Ignition switch
3 Brown Low priority
4 Gray Spare Input (future use)
6 White Disable sense
7 Green Right turn sense
8 Yelow Left turn sense
9 Black Ground
10 | Red +12VDC
13 | White/lOrange | GPS TXD (-)
14 | White/Brown | GPSTXD (+)
15 | White/Blue J1708 (-) (future use)
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In order for the vehicle equipment to transmit turn
signd information to the intersection equipment, it is
necessary to connect the interface harness to the
vehicle turn signal indicators. Thisis done by
connecting the yellow wire to the left turn signal wire
and the green wire to the right turn signal wire.

12. Connect the white wire to a switch that actuates
when the driver reaches the scene and steps out of
the vehicle. For instance, this could be a door
switch. The switch may provide either +12 VDC or
aground. You will need thisinformation to set the
Operating mode (see Section 6.1, Configuration
Setup and Checkout).

13. Connect the blue wire to one of the provided fuse
holders. Connect the other end of the fuse holder
as described in either step aor b below. Do not
install the fuse yet.

a. Connect the fuse holder to a point that
provides +12 VDC only when the lightbar is
turned on. This enables the driver to activate
the system when the lightbar is on by pushing
the ON/OFF switch on the control unit to the
ON position.

b. Connect the fuse holder to a point that
provides +12 VDC when the ignition switch is
in the RUN position. This enables the driver
to activate the system when the ignition switch
is on by pushing the ON/OFF switch on the
control unit to the ON position.

14. Ingtall the fuse rating label on the blue wire near
the fuse holder.

15. Connect the red wire to the provided fuse holder.
Connect the other end of the fuse holder to a +12
VDC power source that provides at least 2 amps at
al times. In order for the GPS receiver to
maintain an accurate location, the recelver requires
aconstant +12 VDC power source.

3M recommends using a direct connection
to the battery. If thisis not possible, use a
termina block with a direct connection to
the battery. Do not install the fuse yet.

16. Install the fuse rating label on the red wire near
the fuse holder.

17. Connect the black wire to vehicle chassis ground
(DC-). Again, it isrecommended that this
connection be made directly to the battery or to
aterminal block with a direct connection to the
battery.

18. Verify that the control unit on/off switch is set to
the OFF position.

19. Inspect all connections and verify that the wiring is
complete and accurate as described in this
ingtdlation manual.

20. Install the fuses (2A, 250V) in the fuse holders.

21. Connect the vehicle's positive battery cable, then
connect the negative battery cable.

5.4.1 Low Priority

When Opticom GPS vehicle equipment ships from the
factory, the priority level (High or Low) is preset. The
user cannot change this priority level. However, ahigh
priority vehicle may be set to temporarily be alow
priority vehicle. This featureis useful for traffic
department maintenance vehicles that maintain
Opticom GPS intersection equipment where both high
and low priority vehicles operate.

Low Priority Connections:

The vehicle interface harness contains a brown wire
that when connected to +12 VDC will cause the
vehicle unit to temporarily broadcast that it is alow
priority vehicle (see Table 5-3).

1. Connect the brown wire to one side of a
switch(not provided) and connect the other side to
+12 VDC.

2. Ingdl anin-line fuse holder with a 2A, 250V fuse
(not provided).

3. When you activate the switch, the vehicle will be
alow priority vehicle until the switch is
deactivated.

This action may be observed using the Vehicles
Heard section of ITS Explorer. Refer to the GPS
Vehicle Configuration section of the 3aM™
Opticom™ GPS Priority Control System
Operation Manual.
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6 Checkout

This section describes how to check out and
test the installed 3M ™ Opticom™ GPS
Priority Control System.

6.1 Configuration Setup and Checkout

Using the Vehicle Configuration window of the ITS
Explorer application, configure the vehicle control unit
with the following parameters. (See the on-line Help
files and the Operation Manual for additiona
information.)

Using the General Configuration window, set the
following parameters:

Configuration

?? Vehicle Name
Up to 40 alphanumeric characters

?? Agency ID
1-254

?? Vehicle Class
1-15

?? VehicleID
1-9999

Operating Mode

?? Disable Mode
Latching or Non-Latching

?? Disable Trigger method
+12 VDC to Ground
Ground to +12 VDC

6.2

1. Open the Vehicle Configuration window in ITS
Explorer.

Input Verification

2. Using the Diagnostic Activity window, open the View
Inputs Sensing window and activate the left turn
signal followed by theright turn signal. Verify that
the vehicle equipment detects each input.

If both signals are being detected when only the left
or right signal is activated, it may be necessary to
connect the turn signal line to another point.

3. Activate the disable switch and verify that the vehicle
equipment detects this action. Also observe the
DISABLE indicator and the ON/OFF switch
indicator. Both indicators will be flashing green when
the disable switch is activated. See Table 6-1.

4. Verify that Disable mode activation is correct.

If Latching Disable mode is used, the vehicle control
unit stays in Disable mode after the disable switch is
returned to its normal state. Turning the vehicle
control unit off for a few seconds and then back on
removes the Disable mode.

If Non-Latching Disable mode is used, the vehicle
control unit removes the Disable mode as soon as
the disable switch is returned to its norma state.

Table 6-1. Vehicle Control Unit Indicators

Color or
Indicator | Condition | Meaning
POWER Green Power applied to unit
ON/OFF Green Power applied to unit
Switch Flashing Vehicle in Disable mode
Green
DISABLE | Off Vehicle NOT in Disable
mode
Flashing Vehicle in Disable mode
Green
GPS Amber Not receiving GPS, radio
not transmitting
Green GPS has good 3D fix
RADIO Amber No communication
between radio/GPS unit
and vehicle control unit
Green Good communication
between radio/GPS unit
and vehicle control unit

6.3 Performance Tests

A WARNING

A completed installation that is not tested may
result in improper system operation, which may
result in accidents and/or injuries. To avoid
this problem, test the system to verify
proper operation. Improper system operation
may result in unsafe driver action.
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If avehicleis used, itsradio must be placed in

A Avertissement Transmit mode because vehicle radios will not
= — = = transmit unless they hear an intersection radio.
Une fois terminée, il faut tester 'installation

sinon, le systéme risque de ne pas fonctionner Open the View Inputs Sensing window and select

adéquatement et, par conséquent, de causer the Transmit Test tab. Press the Test Mode button.
des accic!ents et/ou des blesgures. Pour éviter The vehicle radio will now transmit even if it does
ce probléme, tester le systéme pour not hear an intersection radio. The vehicle radio will

s’assurer qu’il fonctionne adéquatement. Un
fonctionnement inadéquat peut occasionner

chez les conducteurs une conduite dangereuse. NOTE: If an intersection is used for this test
activate the vehicle' s disable switch or you will
be placing priority requeststo the inter section
controller. Therefore, it isrecommended that
another Opticom GPS-equipped vehicle be

stay in this mode until the next power cycle.

These installation instructions are the result of tests
performed in our laboratory and we believe these tests
to be accurate and complete. However, each

installation involves variables that cannot be controlled used for testing.
or predicted. These variables may affect the Open the Vehicles & Intersections Heard window
operational characteristics of the system. under the Real Time Activity sectionin ITS

Explorer. Thiswindow is duplicated in both the
Vehicle and Intersection modules of ITS Explorer.
Verify that you are receiving the correct following
parameters from the vehicle under test.

To ensure proper system operation, 3M strongly
recommends that, when the system is turned on, the
installer functionaly tests the system using the following

procedure.
»
1. Place the Opticom GPS-equipped vehicle in an area IS é%:ﬁyDlD
with GPS coverage. Thisis either outdoors, away IS Vehicle ID
from nearby buildings and overhanging trees, or o Priority

inside of a garage equipped with a GPS re-radiator.
Y ou should also receive the following information

2. Verify that the vehicle equipment acquires GPS. from the vehicle under test. You will not be able to

Turn the vehicle control unit on by pressing the verify the values, but you need to verify that the
ON/OFF switch. The unit should acquire GPS information is being transmitted.

within a few minutes; however, it may take up to 15

minutes. A green GPS indicator means that GPS Z ha;;?ge ?3 \L/(;nc?(l:ittL;/de
has been acquired. An amber GPS indicator means S Fix T ge
that GPS has not been acquired. If GPS has not S _ype
been acquired within 15 minutes, turn the control o Pos',t' on D|Iu.t|or-1
unit off and wait another 15 minutes. Then turn it 7?2 Horizontal Dilution
back on. If the unit still has not acquired GPS, 77 Satellites
verify that your location has a good view of the sky Activate the left turn signal, the right turn signal, the
or aworking re-radiator. If you are unable to disable switch and verify that the correct
acquire GPS, contact 3M Technical Service or your information is being transmitted. This verifies that
dedler. the vehicle under test is set up correctly and is

3. Verify that the vehicle radio/GPS unit is transmitting all required information.
transmitting information properly. The vehicle 4. Verify that the vehicle radio/GPS unit is receiving
radio/GPS unit will not operate if the system has information properly.
not acquired GPS. Therefore, this check cannot ]
be completed unless you have GPS. Connect the computer running ITS Explorer to the

vehicle under test and repeat the above procedure

Place the vehicle to be tested in close proximity of looking for the data being transmitted from your
another known good Opticom GPS-equipped known good vehicle or intersection equipment.
vehicle or intersection. This vehicle or intersection This verifies that the vehicle under test is receiving

also must have good GPS coverage. al required information.
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7 Troubleshooting

Table 7-1 shows the symptoms of 3M ™
Opticom™ GPS Priority Control System Vehicle

Equipment installation problems. The table also
shows the possible causes of those problems and

suggests solutions to correct them.

Table 7-2 shows the expected voltages at various
wiring terminals.

Table 7-1. Troubleshooting Symptoms, Possible Causes, and Solutions

Symptom

Possible Cause

Solution

Vehicle control unit POWER LED
will not light.

Wiring incorrect.

Check wiring. Verify that control
unit is getting 12 VDC.

Remote activation line not active.

Verify that 12 VDC is being applied
to blue wire of vehicle interface
harness.

Fuse/s blown

Replace fuses with 2A/250V 3AG
SLO-BLO.

Vehicle control unit failed.

Return unit to 3M for service.

Timesin log are incorrect.

Time localization not set, or set
incorrectly.

Set correct offset for your area.

GPS will not acquire.
(GPS LED is amber.)

Initia start-up may take up to 15
minutes.

Wait 15 minutes.

Radio/GPS unit’'s view of sky is
obstructed.

Move unit or remove obstructions.

Garage re-radiator not operating.

Repair or replace re-radiator.

RF interference.

Turn off vehicle control unit for 15
minutes, then try again.

Incorrect wiring.

Check wiring at both ends of
radio/GPS cable.

Radio/GPS cable connector (terminal
block) plugged in backwards.

Plug in termina block correctly.

Radio/GPS unit failed.

Return unit to 3M for service.

Radio/GPS antenna failed.

Return unit to 3M for service.

Vehicle control unit failed.

Return unit to 3M for service.

No power to GPS receiver.

Check voltage between brown (+)
and brown/white () wires at both
ends. It should be about 8.3 VDC.
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Table 7-1. Troubleshooting Symptoms, Possible Causes, and Solutions (continued)

Symptom Possible Cause Solution
RADIO LED is amber. Incorrect wiring. Check wiring at both ends of
radio/GPS cable.

Radio/GPS cable connector (terminal
block) plugged in backwards.

Plug in termina block correctly.

Radio/GPS cable damaged or poor
terminations.

Replace cable, redo terminations.

Radio/GPS unit failed.

Return unit to 3M for service.

Vehicle control unit failed.

Return unit to 3M for service.

No power to radio.

Check voltage between violet (+) and
violet/white () wires. It should be
about 9.0 VDC.

Unable to communicate with vehicle
control unit.

Communication cable not connected.

Check cable connection at vehicle
control unit and at computer.

Baud rate incorrect.

Using ITS Explorer, change baud rate
under Environment options.

Intersection Name not Heard listed
instead of intersection name.

Name not heard yet.

Press Get Intersections Heard button
again.
Cycle power on vehicle control unit.

Name not assigned in intersection.

Assign an intersection name.

Unknown Error when attempting to
communicate with vehicle control
unit.

Reset vehicle control unit.

Contact 3M Technica Service for
procedure.

Table 7-2. Expected Voltages

L ocation/Terminal Expected Voltage Notes
Red to Black wires on harness 12vDC Check fuse.
Blue wire on harness 12vVvDC Must have 12 VDC to activate

system, check fuse.

Brown to Brown/White

Approximately 7.15VDC

Radio power source, check for at
least 5 seconds.

Violet to Violet/White

Approximately 7.75 VDC

GPS receiver power source, check
for at least 5 seconds.
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8 Maintenance

Opticom GPS system components are designed for
reliable operation. Inspect the components at regular
intervals to ensure proper system operation.

3M recommends the following:

?? Each intersection system and vehicle system
should be inspected and tested at least every 12
months to ensure it functions to your specifications
and requirements.

?? Intersection systems should be tested with known
good vehicle systems.

?? Vehicle systems should be tested with known good
intersection systems.

?? You should develop atest plan that fits your
department’ s operations and meets the needs of
your system.

?? You should keep accurate and up-to-date records
of system performance and test resuilts.

NOTE: When washing the vehicle, avoid pointing a
high-pressure washer at the radio/GPS antenna.






This page intentionally |eft blank.



Important Notice to the Purchaser

THE FOLLOWING ISMADE IN LIEU OF ALL
WARRANTIES OR CONDITIONS, EXPRESS OR
IMPLIED, INCLUDING THE IMPLIED WARRANTY
OR CONDITION OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. THE
REMEDIES SET FORTH HEREIN ARE EXCLUSIVE.

3M will repair or replace any Opticom™ GPS Priority Control
System component found not to meet 3M’ s specifications
within two (2) years from the date of shipment from 3M. This
warranty shall not apply to incandescent lamps (confirmation
lights) or to any system component which has been (1)
repaired or modified by persons not authorized by 3M; (2)
subjected to misuse, neglect or accident; or (3) has been
damaged by extreme atmospheric or weather-rel ated
conditions.

IN NO EVENT SHALL 3M BE LIABLE IN CONTRACT
ORIN TORT FOR ANY INJURY, LOSS, OR DAMAGE,
WHETHER NON-SPECIFIED DIRECT, INDIRECT,
INCIDENTAL, SPECIAL OR CONSEQUENTIAL,
ARISING OUT OF THE USE OR INABILITY TO USE
THE OPTICOM GPS SYSTEM OR ANY COMPONENT
THEREOF, REGARDLESS OF THE LEGAL THEORY
ASSERTED.

3M has designed, developed and tested each Opticom GPS
priority control system component as part of a matched
component system. 3M makes no warranty whatsoever
concerning the reliability or safety of Opticom GPS system
components when used with non-Opticom GPS system
products. 3M shall not be responsible for any Opticom GPS
component which 3M determines has been damaged in
whole or in part by its use with a non-Opticom GPS system
product.

Sale and use of the Opticom GPS priority control system is
expressly restricted to authorized agencies of government
customers, within their respective jurisdictions. However,
because the radio signal generated by the Opticom GPS
system is not exclusive, 3M cannot ensure exclusive activation
by the purchaser. Authorized users who desire to use or
coordinate use of the Opticom GPS system with that of other
jurisdictions mugt first obtain the prior written approva of each
authorized user in the jurisdiction where use is sought.

Traffic and Vehicle Solutions

3M Traffic Safety Systems Division 3M Canada Company

3M Center, Bldg. 225-5S-08

St. Paul, Minnesota 55144-1000 P.O. Box 5757
Customer Service 1-800-553-1380 Ext. 6 London, Ontario, Canada Printed in U.S.A.
Technical Service 1-800-258-4610 Ext. 1 N6A 4T1 Copyright © 2005, 3M IPC

Worldwide Technical Service 1-651-575-5072 519-451-2500 All rights reserved.
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