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1.0 General Description

1.1

1.2

Purpose

Features

Mobile Map Plusprovides reliable, accurate alarm reporting to personnel
responding from vehicles roving a facility. Its major use is alarm annun-
ciation of perimeter fence alarm systei®bile Map Plugprovides
responding personnel rapid indication and exact location of a perimeter
alarm occurrence. (See Figure 1-1.)

Effective perimeter alarm response by vehicles equippedviatiile

Map Plusunits has contributed to reducing or eliminating the need for
manned towers. Personnel previously required to occupy towers can be
effectively assigned to other important tasks with considerable yearly
savings.

TheMobile Map Plu$' (MMP) is a state-of-the-art mobile radio-graphic
display system. Alarms received by &P encoder are checked and
formatted into an error-checking frequency-shift-keying (FSK) signal,
which is sent to the radio transmitter for wireless signalling td/tie
Radio-Graphic Displays. (See Figure 1-1.)

The radio signal is received no matter the location ofthH display.

The alarm information is checked for accuracy, displayed on the graphic
front panel map of th®IMP display, and announced by an audible
warning signal. The audible warning can be silenced using the top-
mounted silence switch. However, any new alarm appearing at the
mobile map unit will cause the audible alarm to resound MM is
continuously supervised “in use” for both communications to the central
control unit and interference by outside signals.

The MMP encoder periodically sends a test signal to ekt display
whether or not alarms are present. ElSidHP display continuously

listens for transmissions from thMP transmitter and for unidentified
radio signals on thBIMP radio frequency. Separate front panel lamps
indicate loss of communications with the central transmitter and/or the
presence of an interference signal.

The MMP encoder can format and transmit up to 64 independent alarm
signals to eacMMP mobile radio-graphic display. The FSK signalling
scheme allows complete transmission in less than one second. A pro-
grammable feature of eablMP display allows combinations of alarm,
tamper, access, and secure signals up to a maximum of 64 signals.

An optional security code can be added. The 8-bit security code ensures
that only accurate messages are presented on the mobile displays.

TheMMP mobile radio-graphic display features self-contained construc-
tion in a sealed, drawn metal enclosure with integral sunshield. The

1



1.0 GeNERAL DESCRIPTION

graphic panel is a custom computer-aided-design-produced polycarbon-
ate sheet. The graphic is photographically reproduced on the reverse side
of the faceplate. Long-life ultrabright LED indicators are imbedded in

the reverse side of the graphic. Back lighting is provided for nighttime
use. A rear panel audio output jack enables testing without special test
equipment. Th&IMP mobile display is furnished with an adaptable
mounting bracket. Both the display enclosure and bracket are finished
with a heat-sealed powder-coat surface.

The MMP radio transmitter is built in a rugged metal enclosure enabling
remote mounting near the antenna location. The radio transmitter is
matched to an antenna and transmission line to provide the desired radio
coverage. Interface to the alarm encoder is a two-wire “telephone line”
enabling encoder-to-transmitter mounting distances up to 3000 feet. A
built-in transmission test button enables radio testing without special test
equipment. Optional internal battery back-up is available. An environ-
mentally sealed enclosure suitable for outdoor mounting is also available.

TheMMP alarm encoder is provided in a convenient wall-mounted
enclosure. Wiring connections are via screw-type terminal strips or
ribbon cable. A built-in test switch allows testing the comp\&itéP
system without the need for special test equipment. Optional internal
battery backup is available.

EachMMP radio-graphic display system is “burned in” and tested at the
factory before shipment. An optional “installation and test kit” can be
furnished on a loan basis to ensure the installation is properly tested.
Frequency selection and licensing assistance is also available from the
factory.



Figure 1-1 Typical Mobile Map Plus (MMP) Installation
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1.0 GeNERAL DESCRIPTION

1.3 Specifications
Mobile Radio-

Graphic Display

(See Figure 1-2)

Frequency450-470 MHz
Other frequencies available: 148-174 MHz, 406-420 MHz
Sensitivity:0.5 uV.
Signal-to-Noise Ratial2 dB SINAD
Electronics:
FSK Signal Decoder
CMOS Integrated Circuit Logic
Power Supply12 VDC, 1 amp from vehicle battery
Controls:
Alarm Acknowledge Switch
Lamp Test Switch, momentary rocker, P/O horn activate
Vehicle Horn Activate Switch, maintained rocker
Audio output (rear panel) for receiver testing
Custom Graphic Display:
1/4-inch polycarbonate display screen
Photo-produced on reverse side of display
Alarm Lamps: Ultrabrite LEDS
Type and color depends on nature of display
LEDs installed to provide wide viewing angle
“REC” LED (red) indicates proper operation of “in use”
supervision.

“INT” LED (yellow) indicates presence of an interference signal or

presence of alarm transmission.
Dimensions:
8" X 11" X 3-1/2", plus sunshield
(20.5mm X 28mm X 9mm)
Weight:3.5 Ibs.
Temperature Range:25° C to +55° C (-13° Fto 131° F)
Connections:
4-pin captive connector (power, ground, horn, and lights)
(Power, lights, and horn separately fused)
BNC connector, antenna input



Figure 1-2 Mobile Radio-Graphic Display
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1.0 GeNERAL DESCRIPTION

Radio Transmitter

(See Figure 1-3)

Frequency Ranget50-470 MHz
Other frequencies available: 148-174 MHz, 406-420 MHz
Power Output2 watts into 50 ohms (5 watts optional)
Signal Input:Current loop from encoder unit
1000-ohm maximum loop resistance

Indicator Lamps:

Green LED, power

Red LED, transmit
Controls: Test transmit switch, push button
Power Supply12 VDC, 1.5 amp plug-in power supply (included)
Battery Backup12 VDC, 4.5 AH installed in enclosure (optional)
Temperature Range:25° C to +55° C (-=13° Fto 131° F)
Enclosure:

12" X 12" X 4"

(30.5mm X 30.5mm X 10mm)

NEMA 1 steel enclosure

NEMA 4 environmental enclosure (optional)
Weight:14 Ibs.
ConnectionsCaptive screw-type, color coded



Figure 1-3 Radio Transmitter Unit
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1.0 GeNERAL DESCRIPTION

Alarm Encoder

Alarm Inputs:
8 inputs per basic encoder
Expandable in groups of 8 inputs to a maximum of 64 inputs
All inputs optically isolated
Signal Output2-wire “telephone line” current loop compatible with
radio transmitter input. 1000-ohm maximum loop resistance. Typical
encoder to transmitter distances up to 3000 feet.
Indicator Lamps:
Green LED, power
Red LED, transmit
Controls: Manual keying test switch, push button
Power Supply12 VDC, 1 amp provided from wall-mounted plug-in
transformer (included).
Battery Backup12 VDC, 2.2 AH installed in enclosure (optional).
Temperature Ranged® C to +55° C (32° F to 131° F)
Enclosure:
18-1/2" X 14-1/4" X 4-1/8”
(47mm X 36mm X 10.5mm)
NEMA 1-style steel-hinged enclosure
Additional room and mounting studs provided for interface
equipment.
Weight:5 Ibs.
ConnectionsCaptive screw-type, numbered and color coded



Figure 1-4 Encoder Unit
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2.0 Theory of Operation

2.1 Concept

2.2  Operation

(See Figures 2-1 and 2-2)

2.2.1

2.2.2

2.2.3

TheMobile Map Plusutilizes modern state-of-the-art technology to
provide reliable wireless alarm communications between points that
cannot be effectively connected by conventional wiring.

Information is transmitted on standard UHF and VHF frequencies using
a well-proven frequency shift keying (FSK) system. The FSK audio
frequencies easily pass through conventional radio systems that are
equipped to transmit audio frequencies and provide a very reliable link
for alarm data.

The FSK transmission method allows Mebile Map Pluso communi-
cate up to 64 different alarm signals, transmitted two times, all within
one second. Transmissions are checked for parity and compared for
validity before alarm is displayed.

Supervision of the communications path is accomplished in two ways.
First, the complete system is supervised “in use” by an alarm transmis-
sion that is sent every 5 minutes regardless of whether an alarm is present
on the system. Any valid alarm transmission received by the mobile
displays will cause the “REC” lamp to light. If a valid alarm signal is not
received in the period, the lamp will extinguish. Second, each mobile
display contains a circuit that looks for signals that are on the same
frequency but are not valid alarm transmissions. If a signal like this is
received, the “INT” lamp on the display front panel is lit.

The MMP connects to the equipment sending alarms via screw-type
terminals, or a multiconductor ribbon cable. Each input is completely
isolated by optical couplers. The input voltage applied by the external
alarm equipment activates the optical coupler input which in turn pro-
vides input to théAMP input latch circuit.

The MMP input is latched when the alarm input is received. Each input is
latched into two registers. The registers are strobed approximately every
one second. During the strobe the registers are compared to determine if
a change of input condition has occurred since the last strobe. Because
the MMP will transmit on changes in the alarm status, any change will
cause new alarm data to be transmitted to all remote units.

Alarm transmission is initiated by one of three conditions; a change in
alarm input status, activation by the automatic supervision circuit, or
operation of the manual activation (test) button located on the encoder
unit.

11



2.0 THEORY OF OPERATION

Figure 2-1 Encoder Block Diagram
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Figure 2-2 Decoder and Transmitter Block Diagrams
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2.0 THEORY OF OPERATION
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2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

2.2.11

2.2.12

14

When an alarm is present, the microcontroller prepares a serial digital
message with the proper security code.

The string of serial data is sent to an FSK transmitter circuit. The serial
data is FSK modulated to two FSK audio frequencies. The output is
amplified and sent to the radio frequency transmitter which is usually
remotely located.

The output of the FSK transmitter is converted to a balanced 600 ohm
“telephone type” output at an approximate 0 dBm level. This signal is
suitable for transmission to the remote transmitter unit over a dedicated
twisted pair wire or a telephone line. This signal can also be used to
connect to radio systems by other manufacturers.

The FSK data signal is received by the remote transmitter unit through a
600-ohm balanced circuit similar to the same circuitry in the encoder
unit. The data is sent to the input of the radio frequency module which
produces a frequency modulated 2-watt or 5-watt (optional) RF output.

The RF output is sent to the transmit antenna via the Type N connector
located on top of the transmitter cabinet. The radio frequency transmis-
sion line available from the factory is a preconnectorized low loss cable
assembly manufactured to match both the radio and the antenna. The
radio transmission cable is normally limited to 25 feet with a maximum
length of 40 feet. This is to limit the amount of power loss in the cable.

Several different types of antennas are recommended, depending on the
transmission distances, antenna location, and construction of the build-
ings. The factory can recommend a particular antenna.

The transmitted signal is received by the mobile unit antenna. This
antenna is typically mounted on the roof or trunk of a vehicle. The
mobile display unit is self-contained, meaning that the radio receiving
system and the decoding logic are contained in one unit.

The received signal is demodulated and sent to a phase lock loop with
decoding circuitry to match that of the FSK transmitter encoder unit.

The phase lock loop converts the received signal to the series of digital
pulses matching the alarm information transmitted from the encoder unit.

The data is sent to the decoder microcontroller which determines if the
transmission is valid and sends the decoder data to the display
microcontroller. The output of the register display microcontroller
operates the audible alarm and the front panel indicating lamps through
multiplex driver circuitry.



2.3

Supervision

2.3.1

2.3.2

2.3.3

2.3.4

2.3.5

An alarm signal is not considered valid unless several tests are passed.
When the radio signal is received, it must be on frequency and the
receiver must send a carrier-detected signal. The data is sent to the phase
lock FSK decoder which must receive data with the correct frequency.
After the data is considered valid, it is sent to the microcontroller.

A signal that is on frequency but does not contain valid data is consid-
ered an interference that could jam the operation of the display system.
If a signal such as this is received, the decoder circuitry will light the
“INT” light on the display front panel.

The encoder alarm data is sent twice and parity signals are added. When
received, the data is checked for parity and compared for accuracy before
an alarm is displayed.

The supervision circuit of the display unit requires that a valid transmis-
sion be received by the mobile display at least every 5 minutes. The
circuit continuously monitors each transmission and times the period
between transmission. If a 5-minute period appears with no valid alarm
signal, the circuit will turn out the front panel “REC” lamp.

An 8-bit security code can be added to the encoder and each mobile
display. The addition of the security code assures that only valid alarm
transmissions from the encoder are received and displayed by each
Mobile Map Plus

15
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3.0 Installation

3.1

3.2

General
3.1.1

3.1.2

Initial
Planning

3.2.1

CDT’'s EMPACT seriesMobile Map Plus (MMPRadio-Graphic
Display system installation generally consists of the following
components:

* Encoder Unit which receives alarm information from another alarm
system and formats the correct annunciation messages for transmis-
sion to the mobile display units.

« Transmitter Unit which receives a formatted alarm signal from the
Encoder Unit and provides a radio frequency output.

* The roof-mounted antenna and mast which receives the radio
frequency transmitter output.

* Mobile Display Units with antennas in one or more vehicles or
remote stationary locations.

The key to a successful installation is proper initial planning and atten-
tion to the details of installation. The following installation procedure
provides a guideline for successful field installation of a compidie
display system.

PLEASE NOTE: Before attempting field installation, the
completeMMP display system should be interconnected and
tested in your shop. Use the procedures shown in the Initial
Setup and Adjustment Section for shop testing and alignment
before installation.

Initial installation planning includes the general layout of the complete
system and a determination of where each piece of equipment will be
installed. The placement of equipment is very important for the correct
operation of th&VMP system. This is particularly true when choosing

the antenna location. Proceed with your installation planning as follows:

Locating the Encoder Unit. (See Figure 1-4.)

The MMP encoder unit must interface with the alarm equipment that will
generate the alarms that are to be sent to the mobile displays. The output
of the encoder unit will connect to tMMP transmitter unit that will

normally be remotely mounted near the antenna.

The MMP encoder should be located within 15 feet of the alarm system.
If distances are farther than 15 feet, shielded wiring should be used. The
encoder should also be located within 15 feet of a standard power outlet.

17



3.0 INSTALLATION

The encoder is provided in an enclosure suitable for wall or telephone
backboard-type mounting. Mount the encoder securely using four screws
in the rear panel mounting holes. Refer to paragraph 3.4.1 for wiring and
connection information.

3.2.2 Locating the Antenna and Transmitter. (Refer to Figures 1-2, 3-1, and
Appendices B and C.)

Location and mounting of the antenna is very important for proper
operation of the system. Typically, the two items that can improve
transmission coverage are the antenna height and transmitter power.

The antenna must be located on a tall building to provide the height
required for good signal coverage. If possible, the antenna should be
mounted on the tallest building in the facility. Because the radio frequen-
cies are typically in the UHF region, the best operation will occur if the
primary operational area of the mobile displays is in a line-of-sight with
the transmitter antenna.

The antenna should be mounted on a minimum 20-foot mast. The mast
should be constructed of rigid galvanized pipe or other weather-resistant
metal piping sold for use as antenna mast. The mast can be either one
piece or a multisection mast. Multisection masts are often easier to erect,
especially on a pitched roof.

Provide a suitable guy wire for each mast section in accordance with
acceptable antenna mast-mounting practices. Four sets of guy wires
should be located 90 degrees apart. In no case should there be less than
three sets of guy wires located 120 degrees apart. Each mast section
should have its own set of guy wires. Figure 3-1 shows a typical antenna
and mast installation. Appendix B and C provide specific antenna
installation information.

The transmitter must be located inside the building below where the
antenna is located and as close to the antenna as possible. At UHF
frequencies, a considerable amount of signal loss can occur in the
antenna connecting cable. For this reason, the recommended cable length
from transmitter to antenna is 25 feet. The maximum recommended

cable length is 40 feet.

The antenna cable must enter the building using a suitable weatherhead
or other acceptable roof penetration. The cable must enter the building
without crimping or damaging the cable by excessively tight bends.
Additionally, the roof must not leak at the penetration.

18



Figure 3-1 Transmitter and Antenna Installation Guidelines
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Installation Notes 1. Antenna mast must be a rigid galvanized pipe or other galvanized
pipe sold for antenna installation. Minimum diameter must be

1-1/4 inches.

2. Install antenna in strict accordance with the antenna manufacturer’s
instructions and recommendations.

3. Guy antenna in four directions with guy wires at 90 degrees to one
another. Make the angle of the guy wires to the roof as low as
possible. The angle of the guy wires to the roof must not exceed
45 degrees.

4. Provide weather-sealed connector boot or moisture-proof seal over
cable connectors. Fasten cable to mast using U/V-resistant plastic
cable ties or equal. Seal all roof penetrations and fastening locations
in an approved manner to preclude roof leaks.

5. Submit each proposed antenna mounting for approval before
installation.
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3.2.3

Locate the transmitter on a vertical surface, such as a telephone back-
board. If a telephone backboard is not available, locate the transmitter on
a sturdy vertical surface. It may be necessary to install a mounting
surface in an area near the base of the antenna.

Locate the transmitter unit with sufficient space above the unit to
allow connection of the cable and a RF power meter if necessary. Allow
18 inches minimum for cable and test power meter.

The transmitter unit MUST have a minimum 10-gauge ground wire
running from the transmitter enclosure ground lug to a cold water pipe or
independent ground rod. Grounding is very important for lightning
protection. It is best to provide a good ground for the antenna mast also.

The transmitter should be located near a standard AC outlet. If a standard
outlet is not available within 15 feet of the transmitter location, power

can be run from AC outlets at further distances by increasing the size of
the power wiring from the wall-mounted transformer to the transmitter

unit as noted below. Refer to paragraph 3.4.2 for further wiring and
connection information.

DISTANCE WIRE SIZE

0-15 FEET 18 AWG
16-40 FEET 16 AWG
41-80 FEET 14 AWG

Locating the Mobile Display Unit

The Mobile Display Unit is self-contained, so the entire installation
consists of positioning, mounting, and connecting the display unit.

The Mobile Display Unit has been used in roving automobiles and trucks
and also in remote fixed structures where connections with standard
wiring was not possible. In any installation, several general recommen-
dations apply:

» Position the display where it can be easily read by the operator. In a
vehicle, the operator may be the driver or the passenger. Request
advice from the operational personnel.



* The map display will probably be used in both daytime and
nighttime. Position the display so it can be seen at night but is not in
the direct sunlight during the day. The display is hard to read when
the sun shines directly on the faceplate.

e The most common vehicle mounting locations are from the
dashboard or nearer the floor between the driver and passenger
seats.

Refer to paragraph 3.4.3 for wiring and connection information.
3.2.4 Locating the Mobile Unit Antenna

The location of the mobile unit antenna is very important to proper
reception of alarm signals. The most common mobile antennas use the
mounting surface as a ground plane, which also improves the reception.

The best location is on the highest point of the vehicle—normally the
roof. The next best location is on the trunk, which is normally flat but
not as high off the ground.

The antenna should be mounted in the center of the roof or trunk at a
minimum of 4 feet from any other antennas that may be mounted on the
same vehicle.

3.3 Mounting
3.3.1 Mounting the encoder unit

The encoder unit is mounted using the four mounting holes located in the
corners of the enclosure.

Make a paper template of these mounting holes, or measure and transfer
the dimensions to the mounting surface.

Drill and tap the mounting holes before positioning the encoder unit.
Mount the encoder with #10 or other suitable hardware.

If special conduit connection or access holes must be added to the
enclosure, carefully remove the encoder unit circuit board before work-
ing on the cabinet.

CAUTION: Metal filings, wood chips, and excessive dirt and
dust can affect the encoder operation. Also avoid excessive
pounding and vibration.

21



3.0 INSTALLATION
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3.3.2

3.3.3

3.34

Mounting the Transmitter Unit
Follow the instructions provided above for the encoder unit.
Mounting the Transmitter Antenna

The mounting and installation of the transmitter may be the most impor-
tant part of theMMP installation. This is because the antenna is a very
important part of the transmission coverage, and it is also outside where
it can be affected by weather and by lightning.

Special care must be taken with the antenna installation. Guy wires and
other attachments must be secured to solid building members. Mounting
cables and attachments must be strong enough to withstand the loading
caused by the winds in the area. All electrical connections must be
correctly made, then wrapped with waterproof material to protect from
moisture and cold weather. Any plastic parts used (e.g., ty-raps, fasten-
ers, etc.) shall be U/V protected.

Appendix B contains general antenna installation and safety information.
Review this information before mounting and connecting your antenna.

Appendix C contains copies of the installation information for the most
common types of antennas used withMabile Map Plussystem. This
information should also be packed with the antenna. If the information in
Appendix C does not show your antenna, or if the antenna you purchased
does not have installation information packed with it, please contact the
factory.

Mounting the Mobile Radio-Graphic Display Unit

Mount the Mobile Display Unit with the U-shaped bracket provided with
the unit. Remove the bracket from the display by unscrewing the two
large knobs located on each side. Slightly spread the bracket to remove
the display. Retain the knobs and the black friction washers for
reinstallation.

Fasten the mount in place through the mounting slots using suitably sized
hardware. Sheet metal-type screws with washers will normally provide
sufficient mounting. If the display is to be mounted on thin metal, wood,
or plastic, use of 1/4-20 machine bolts with washers and lock nuts are
recommended.



3.4

3.3.5

Wiring and

Connections

3.4.1

Reinstall the display by slightly spreading the bracket and slipping the
display mounting posts through the holes in the bracket. Make sure that
the black friction washers are installed before slipping the display into
the bracket. Reinstall and tighten the knobs.

Check to verify that the display is free to rotate in the bracket. Also
verify that the bottom of the display where the wiring will be connected
is not obstructed.

Mounting the Mobile Unit Antenna

The mounting and installation of the receiving antenna is a very impor-
tant part of thMMP installation. This is because the antenna is a very
important part of the transmission pattern, and it is also outside where it
can be affected by weather.

Special care must be taken with the antenna installation. Appendix D
contains copies of the installation information for the mobile antennas
used with theMobile Map Plussystem. This information should also be
packed with the antenna. If the information in Appendix D does not

show your antenna or the antenna you purchased does not have installa-
tion information packed with it, please contact the factory.

A cable-mounted male BNC connector connects to the Mobile Display
Unit. This connector is not factory installed because it might interfere
with routing the cable through the vehicle. Be very careful installing this
connector. Refer to Appendix E for installation information. Check the
connector for shorts with an ohmmeter before and after installing
connector.

Connecting the Encoder Unit

Connect the alarm inputs using the circuit board-mounted screw termi-
nals or the board-mounted multi-pin IDC connector. Figure 3-2 shows
the numbering of each screw terminal. The encoder inputs are fully
isolated by optical couplers. In order to maintain the isolation, both the
alarm signal voltages and the signal return must come from the equip-
ment generating the alarms. Figure 3-2 shows the typical connection of
the input wiring. Wiring should be 20 or 22 gauge. Multiple-conductor
color-coded cable is preferable to individual conductors.
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3.0 INSTALLATION

Figure 3-2 Encoder Unit—Alarm Input Terminal Connections
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The multi-pin IDC connector is provided for connecting equipment that
can provide alarm outputs on a ribbon cable. Figure 3-3 identifies the
function of each pin on the connector.

Figure 3-3 Ribbon Cable Connections
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Note: If the multi-pin connector is used to connect to the Perim-
eter Products MX-1000 system, refer to Appendix F for addi-
tional connection information.

When alarm inputs are from dry, isolated relay contacts it is still recom-
mended that all the alarm input voltage and return wiring come from the
external alarm equipment. However, in special cases where the alarm
inputs are from dry, isolated relay contacts and the distance to the alarm
input contacts is less than 5 feet, the internal power from the encoder
may be used to activate the encoder inputs. Figure 3-4 shows the jumper
installation required ONLY IF the encoder power is used.

CAUTION: If the encoder power is used to activate the encoder
inputs from closed contacts, the encoder power must be com-
pletely isolated from all other circuitry.
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3.0 INSTALLATION

Figure 3-4 Encoder Internal Power Connections
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The encoder output is a two-wire connection to the remote transmitter
unit. The wire should be a minimum 20- or 22-gauge twisted-pair cable.
Shielded cable is required for cable distances over 50 feet or where the
output cable will run adjacent to or in a conduit with other wiring. The
polarity of the two wires is important and must be observed. Figure 3-5
indicates the encoder output wiring.

Figure 3-5 Encoder Unit—Power and Output Wiring
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3.0 INSTALLATION

28

3.4.2

The encoder power is provided by the wall-mounted transformer fur-
nished with the unit. The wiring from the wall-mounted transformer to

the encoder should be a minimum 18-gauge, two-conductor twisted
cable. The wiring distance should not exceed 15 feet, or a larger conduc-
tor size should be used.

Figure 3-5 shows the connection of the power wiring. Connect the power
wiring but do not plug in the encoder unit until you have double checked
all connections and verified that there are no shorts or grounds present.

For best results, the encoder must be firmly grounded to an acceptable
earth ground in accordance with the National Electrical Code. Run a
minimum 14-gauge ground wire from the encoder ground lug to an earth
ground. An acceptable earth ground can be furnished by either a metal
cold water pipe or an independent ground rod.

Connecting the Transmitter Unit

Connecting the transmitter unit consists of connecting the antenna, signal
input, power, and earth ground.

The transmitter is connected to the antenna transmission cable by the
Type N female bulkhead connector located on the top of the transmitter
unit. The transmission cable is normally shipped from the factory with
the mating connectors already installed. Simply screw the connector in
place and hand tighten. Be careful that the transmission cable does not
contain any tight bends that could affect performance. Avoid cable bends
that are less than one foot in radius. Carefully bend cable and position
cable connector in line with the transmitter connector BEFORE screwing
connector in place. Leave a sufficient service loop to allow the tempo-
rary installation of a RF power meter if required in the future. Refer to
Figure 3-6.

The two-conductor incoming signal line is connected to the transmitter
input circuit board via board-mounted captive screw-type connectors.
Polarity of the two wires is important for proper operation. Refer to
Figure 3-7.

The two-conductor power supply cable is connected to the transmitter
input circuit board via board-mounted captive screw-type connectors.
Polarity of the two wires is not important for proper operation. Refer to
Figure 3-7.



Figure 3-6 RF Transmission Cable Connection
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3.0 INSTALLATION

Figure 3-7 Transmitter Unit—Power and Output Wiring
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3.4.3

The earth ground connection is very important for lightning protection.
Connect the earth ground to the terminal located inside the transmitter
cabinet. (See Figure 3-6.)

Connecting the Mobile Radio-Graphic Display Unit

Connection of the Mobile Display consists of connecting the BNC
antenna connector and making the appropriate connections to the vehicle
electrical system.

The vehicle electrical connections consists of +12VDC power, ground,
instrument lights, and optional horn. Refer to Figure 3-8 for wiring and
connection information.

Note: The service manuals on the vehicle may be helpful when
determining where the electrical connections should be made.

CAUTION: Each Mobile display power connection is protected
by an in-line fuse. DO NOT remove or compromise these fuses.
If a fuse blows, replace it with the same size and type.

The +12VDC connection should be made to the vehicle power that is
activated whenever the vehicle key is turned to either “on” or
“accessory.”

The ground connection should be made to a ground terminal or spliced
to a vehicle ground wire. If a ground terminal is not available, install a
dedicated ground screw. DO NOT rely on grounding by pushing the
ground wire under the mounting bracket or other mounting hardware.

The instrument light connection provides back illumination for the
display for night-time viewing. This connection should be made to the
vehicle wiring that is activated whenever the instrument lights are turned
on. Sometimes the customer requests that the mobile display be illumi-
nated at all times during use. If this is the case, connect the instrument
light connection to the +12VDC connection.

The horn connection provides for the vehicle horn to sound whenever
the mobile display audible alarm is activated. Upon alarm the horn
connection is connected to ground through an internal relay contact.
Refer to the vehicle manual for proper connection of this feature. The
internal relay has a 500 ma. maximum current capability. If more horn
current is required, or the vehicle horn wiring is not compatible with the
relay contact to ground, the optional horn relay should be ordered.
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3.0 INSTALLATION

Figure 3-8 Mobile Display Power Connections
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Connect the antenna by connecting the antenna cable mounted BNC
connector to the BNC connector on the Mobile Display rear panel.
Allow sufficient service loop on the antenna cable and the power wiring
that will allow angle adjustment by the operator without damage to the
wiring.
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4.0 Initial Setup and Adjustment

4.1 General
4.1.1

4.1.2

4.1.3

4.1.4

4.2 Overview of
Setup Procedure
4.2.1

4.2.2

TheMobile Map Plus (MMP}¥ystem is a simple installation requiring no
field adjustments. Although an uncomplicated installation, it is very
important that the system be set up and tested in your shop before the
equipment is installed at the project site.

The typicalMMP installation consists of an encoder in the control area,
a transmitter and antenna near or on the roof, and one or more mobile
displays installed in roving vehicles. Troubleshooting the distributed
system can be difficult and time consuming. Testing in your shop is
much more convenient and cost effective.

This procedure is set up to be used in your shop or in the field. It is
recommended that this procedure be first used in the shop. When the
equipment is installed in the field, paragraphs 4.4 through 4.7 of this
procedure can be used to check out the installed system.

It is further recommended that you obtain the following special test
equipment to test the frequency and output power of your completed
installation. This equipment is available as a “loaner” kit ffoDir .

Refer to brochures and price list.

* Frequency scanner or receiver adjusted to receive the operating
frequency of your installation.

* RF power meter, such as a Bird Model 43 Thruline wattmeter with a
5-watt 400-1000 MHz, or other suitable plug-in element.

* Rubber duck antennas for testing each unit.

* Appropriate adapters to connect power meter to transmission line.

The bench set up consists of assembling all equipment in your shop,
interconnecting the equipment, and running tests.

For best results, the encoder unit should be placed in one area and the
transmitter and antenna located in another area at least 35-50 feet away.
The MMP radio-graphic displays can be placed on the bench near the
encoder.
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4.0 INITIAL SETUP AND ADJUSTMENT

4.3

34

Beginning
Procedures

4.3.1
4.3.2

4.3.3

4.3.4

4.3.5

4.3.6

4.3.7

4.3.8

Locate and inventory all components needed for the system installation
including test equipment.

Check each unit for physical damage. Check for loose parts and
connectors.

Open the encoder unit and place on the bench. Connect the wall-
mounted power supply and the 50-foot, or longer if required, piece of
two-conductor, 18- to 22-gauge cable for connection to the transmitter
unit. (See Figure 3-5.)

Note: DO NOT power any unit until the complete system is
connected and checked.

Open the transmitter unit and place on a bench in the remote location.
Connect the wall-mounted power supply and the other end of the
50-foot, two-conductor cable coming from the encoder unit. (See Figures
3-5and 3-7.)

Assemble the antenna using the instructions contained with the antenna
or the appropriate Appendix.

Carefully unpack and uncoil the antenna cable. This cable is normally
terminated at the factory and ready for installation. If, for some reason,
the cable is not terminated or not supplied for your installation, an
antenna transmission line must be fabricated for your installation. Use
only low-loss RG-8, Belden 9913, or RG-213/U, Belden 8267, or an
acceptable equivalent. Install connectors in accordance with the appro-
priate information in Appendix E.

Connect the antenna transmission cable between the antenna and the
connector on the RF power meter. Connect the other side of the RF
power meter to the transmitter unit. (Refer to Figure 3-6.) Set the power
meter to read the forward power. For this test, the antenna can be hung
on a string or stood in the corner away from excessive metalwork.

Unpack each mobile display and place on the bench. For this test, an
antenna is not necessary, although a suitable “rubber duck” or one of the
mobile antennas can be used.



4.3.9

4.3.10

4.3.11

Obtain a 12VDC, 2-amp power supply, or a 2-amp-hour 12VDC battery.
A car battery can also be used. Connect the battery to the leads coming
from the mobile map power connector in accordance with Figure 4-1.
The battery in this case will power both the mobile map electronics and
the faceplate illumination.

You will probably have several mobile maps to test. The one mobile map
power connector can be used with each mobile map by unplugging from
one and plugging into the next unit.

You are now ready to begin bench testing.

Figure 4-1 Mobile Display Test Connections
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4.0 INITIAL SETUP AND ADJUSTMENT

4.4 Initial
Power Up

4.4.1

4.4.2

4.5 Initial
Transmitter
Testing

4.5.1

4.5.2

4.5.3

4.5.4

4.5.5

4.5.6
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Power up and test the transmitter and then the encoder unit. Then power
up and test each of the mobile displays.

It is recommended that the tests be completed in the order shown. If
problems occur and you call the factory, it is best to know what tests
have been completed.

Apply power to the transmitter unit by plugging in the wall-mounted
power transformer.

The green LED on the top side of the circuit board will light, showing
that the power supply is operating correctly. (See Figure 1-2.)

Press the manual test pushbutton located on the circuit board. (See
Figure 1-2.) The transmitter should be transmitting carrier only and the
red “transmit” LED will light. The indication on the power meter should
be between 1.5 and 2.0 watts for a 2-watt transmitter and 4.5 and 5.0
watts for a 5-watt transmitter. Release the manual test pushbutton.

Reverse the “slug” in the power meter to read reflected power. Momen-
tarily key the transmitter. The reflected power should read almost zero.

If the reflected power is more than one-half watt, there is a problem with
the antenna or transmission line. The problem, however, could also be
caused by the temporary location of your antenna. Relocate your antenna
to an open area outside and repeat tests from 4.5.3 above. If the problem
recurs, check each of the connections. If in doubt, contact the factory.

Tune your receiver/scanner to the transmitter frequency. When the
transmitter is keyed, the presence of the carrier should be evident by the
carrier “quieting” heard on the scanner.

This completes the tests of the transmitter unit, and you can proceed to
the encoder.



4.6 Initial
Encoder Testing

4.6.1 Apply power to the encoder unit by plugging in the wall-mounted power
transformer.

4.6.2 The green power LED in the lower left of the circuit board should light,
indicating that the power supply is operating correctly. (See Figure 1-3.)

4.6.3 Measure the power supply voltage by placing voltmeter probes on the
+12 and GND terminals. The voltage should be 12\4DT5 volts, or
13.5+ 0.1 volts if a backup battery is connected.

4.6.4 Momentarily press the test/reset pushbutton located on encoder board.

(See Figure 1-3.)

* The red transmit LED on the encoder board should light for about
8.0 msec.

* The red transmit LED in the transmitter unit should light for about
800 msec.

* The RF power meter should indicate power output just as in
paragraph 4.5.3 above.

* The receiver/scanner should receive the FSK tones. The tones
represent a data sent two times within about 800 milliseconds. The
tones will sound like a warbling 2500 Hz tone with less than one
second duration.

4.6.5 The action in paragraph 4.6.4 should reoccur each time the encoder
transmit pushbutton is pressed. If the system does not check out as
indicated above, proceed as follows:

Check the power supply voltages at both the encoder and the transmitter
units. The voltage should be 12VIX®.5 VDC.

If the encoder transmit LED lights but the transmitter LED does not,
check the polarity of the wiring connections between the encoder and
transmitter.

Go back to paragraph 4.5 and retest the transmitter unit. If the transmitter
tests good again, the encoder may be defective. Contact the factory for
assistance.

4.6.6 This completes the initial tests of the encoder unit, the connection to the
transmitter and the antenna. You can proceed to test the mobile displays.
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4.0 INITIAL SETUP AND ADJUSTMENT

4.7 Mobile
Radio-Graphic
Display Initial
Testing

4.7.1

4.7.2

4.7.3

4.7.4
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Note: This procedure should be conducted on &4kt Mobile
Display in the system.

Apply power to the first graphic display by connecting the power con-
nector to the rear of the Mobile Display and plugging in the power
supply. (See paragraph 4.3.9 above.)

There are three types of lamps and an audible alarm on a typical Mobile
Display faceplate.

Note: The front panel lamps are programmable. Please refer to
the special information shipped with the Mobile Display if the
light configuration is not as indicated below.

e The combination red/green LEDs show each zone alarm. There will
be one LED for each zone.

e The red LED marked “REC” indicates the system has received the
supervisory transmission or a valid alarm transmission. Refer to
paragraph 2.3 for further explanation.

¢ The yellow LED marked “INT” indicates that the display is
receiving an invalid transmission that does not contain alarm or
supervisory data. This lamp will flash when a valid transmission is
received. The lamp will illuminate when an invalid or “jam” signal
is received. Refer to paragraph 2.3 for further explanation.

e The audible alarm will activate any time a valid alarm (red alarm
LED) is received. The audible alarm is silenced by the top-mounted
Acknowledge pushbutton. A re-alarm feature assures that the next
alarm will reactivate the audible alarm.

Plug the furnished “test” earphone into the jack on the Mobile Display
rear panel. The earphone will be used to listen for reception of the radio
signals.

Momentarily press the test pushbutton located in the encoder unit.

e The test earphone will emit the FSK tones (paragraph 4.6.4)
indicating the transmission is being received.

e The encoder red transmit LED should light for about 200 msec.
e« The red REC LED on the Mobile Display should light.
e The yellow INT LED will flash during alarm transmission.



4.7.5

4.7.6

4.7.7

4.7.8

4.7.9

4.7.10

4.7.11

Press the test pushbutton for approximately 2 seconds and release. The
system will automatically enter the system test mode. Each zone lamp
will flash, and the audible alarm will sound for each alarm zone, one
after another, starting with zone 1. This test will continue until stopped
by again pressing the test pushbutton for approximately 2 seconds.

Temporarily activate the zone 1 input on the encoder by placing a
shorting jumper and jumper lead as shown in Figure 4-2.

* The operation of paragraph 4.4.9 will occur.

* The red alarm LED will flash indicating alarm reception.

* The audible alarm will activate. Silence the alarm by momentarily
pressing the Acknowledge button.

* You may also check for horn relay operation by connecting an
ohmmeter to the connector and verifying that the contact is closing
at the same rate as the audible alarm (before the ACK button is
pressed)Note: The horn activate switch must be activated.

Remove the zone 1 alarm input from 4.4.11 above.

» The operation of paragraph 4.4.9 will occur. (The REC LED wiill
remain illuminated.)

» The flashing red LED will revert to green.

Sequentially activate and then deactivate each zone on the graphic

display.

* The operation of paragraph 4.4.9 and 4.4.11, and then 4.4.12 should
occur.

Experiment by placing several alarms at one time and then removing one

or several at a time.

» The operation of paragraph 4.4.9 and 4.4.11, and then 4.4.12 should
occur for each alarm condition.

* A transmission should occur each time the alarm conditions are
changed.

If any zone does not pass the tests, check all connections and retest. If
the problem reoccurs, contact the factory.

This completes the test of thifMP Mobile Display Unit. Repeat these
tests for each Mobile Display in your system.
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4.0 INITIAL SETUP AND ADJUSTMENT

4.7.12

4.7.13

Test the radio system in accordance with the appropriate Motorola
manuals. Because each radio is delivered with a microphone and
internal loudspeaker, these can be used for normal tests. However, the
internal loudspeaker and hand-held microphone will be disconnected
when used with the Mobile Map System.

Note: Be sure to fasten the 16-pin accessory connector
delivered with each radio to the rear of the radio when the
mobile map harness is not connected. The accessory connector
has two jumpers that must be installed if you are to use the radio
with loudspeaker and microphone. Retain the accessory
connector for system testing if needed at a later date.

In conjunction with the radio system testing, the trunked radio software
system will require reprogramming to ensure the correct assignment of
repeaters (important during failsoft conditions) and to ensure that the
mobile map channel is normally clear under normal trunking system
operation. See Appendix B and the appropriate manuals for the radio
system.

Figure 4-2 Alarm Input Test Jumpers
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5.0 System Start-Up and Testing

5.1 General
5.1.1
5.1.2

5.2 Applying
Power and

Initial Testing
5.2.1

5.2.2

5.2.3

5.2.4

This section covers start-up and testing of the field-installed system.

This section assumes that the system has been tested in the shop in
accordance with Section 4.0 and each piece of equipment has been
installed in accordance with Section 3.0.

Power-up and test the transmitter and antenna in accordance with
paragraph 4.5. The RF power meter should be used for this test and the
forward and reflected power recorded on the form inside the transmitter
enclosure for future reference when servicing. The use of a portable
receiver/scanner can aid your testing.

Power-up and test the encoder (in conjunction with the transmitter) in
accordance with paragraph 4.6.

Power-up and test eafiMP Mobile Display in accordance with
paragraph 4.7. The test earphone plugged into the Mobile Display will
indicate whether the FSK alarm transmission is being received and the
relative strength of the alarm signal and the noise level.

Drive the perimeter or the area that will be normally patrolled by the
Mobile Display-equipped vehicles. Send periodic alarm transmissions to
verify that alarms are reliably received in all areas. The automatic zone
test described in paragraph 4.7.5 can be used to send automatic periodic
transmissions. Temporarily removing the red jumper on P5 will lengthen
the time between periodic transmissions.

The test earphone will indicate the relative signal strength.
A cellular telephone or a high power set of radios will speed testing. If a

telephone or radios are not available, set up a time schedule for sending
alarms. Record the receipt of alarms for test verification.
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5.0 System START-UP AND TESTING

5.3 Final Testing
5.3.1

5.3.2

5.3.3

2.4 Operator
Training
5.4.1

5.4.2

5.5 Maintenance
Training

42

At the completion of initial testing, if the system demonstrates proper
operation, you should be ready for final testing and acceptance with the
owner’s representative.

Proceed with testing in a logical manner. Mi&IP system can be tested
in conjunction with the other alarm systems being installed at the same
time.

Record the acceptance of all tests and obtain an acceptance signature
from the owner’s representative.

Following final testing and acceptance, at least one operator training
session should be conducted. As you are aware, many of the first service
calls on any system are from operators who do not understand the system
operation. An informed operator and maintenance technician are your
best spokespersons.

Appendix A contains an operator’s guide. A copy of Appendix A should
be furnished to each operator during training.

Following final testing and acceptance, at least one maintenance training
session should be conducted. Maintenance training should be conducted
in association with the operator training and should be conducted
“hands-on” with the equipment. Copies of this manual should be
provided to the maintenance personnel during maintenance training.



6.0 Maintenance

6.1 General
6.2 Periodic
Tests

6.2.1

6.2.2

6.3 Cleaning/
Adjustment

6.4 Special
Requirements
6.4.1

6.4.2

TheMobile Map Plussystem, once installed, is part of the total security
system and should be tested as part of the complete system. Refer to the
manuals for the alarm system connected tavtht to determine how

testing should be conducted.

Periodic tests should be conducted by performing the testing detailed in
paragraph 5.2. If defects are discovered, refer to the troubleshooting
section.

Perform a system retest following any system repairs or changes.

Special cleaning and adjustments are normally not required. However,
the antenna installation should be visually inspected each month and
whenever severe changes in weather or lightning occurs.

The facility management may have requirements and procedures that
require additional maintenance and testing beyond those listed herein.

If questions arise about maintenance and testing, please contact your
factory representative.
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7.0 Troubleshooting

7.1

Systematic
Testing

7.1.1

7.1.2

7.1.3

7.1.4

Problems sometimes occur due to equipment failures. However, in most
cases, problems are caused by human- or installation-related items such
as:

» Shipping damage

» Disturbed wiring or connections
* Incorrect connections

* Physical damage

« Lightning damage.

Always look for the simplest problem first. For example, always check
for power supply voltages before starting any further testing.

When approaching a system malfunction, look first for a related activity
that could have caused the problem. This will help you go directly to the
possible problem areas and/or obtain more accurate factory assistance.
Examples are:

* Recent maintenance actions or installations of other equipment in
the same area or equipment rooms.

e Water or lightning damage.

Factory customer assistance is available to help you find and correct
system errors. It is important that you keep your as-built documentation
and test records so the factory will have the data needed to help resolve
your problem.
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7.0 TROUBLESHOOTING

7.2 Problem
Identification
and Resolution

7.2.1
7.2.2

7.2.3

7.2.4

7.3 Repair

7.3.1

7.3.2

7.3.3
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Figure 7-1 is provided to help you find and resolve system defects.

If a problem occurs, test by following the procedures provided in
paragraph 5.2.

If an RF power meter is not available, perform a good physical
inspection of the antenna and transmission cable before proceeding with
any other tests.

If an RF power meter or receiver/scanner is not available, remove one
Mobile Display Unit from its bracket, connect a power supply in accord-
ance with paragraph 4.3.9, plug in the test earphone and rubber duck,
and use as a test instrument. If assistance is required, contact the factory.

Perform system repairs using good commercial practice. It is recom-
mended that repairs be performed by personnel who have received
factory training. Improper repairs or system damage caused by untrained
personnel can affect the warranty.

Isolate defective components by swapping field connections with

known good components or by using spare components reserved for
maintenance actions. Repairs to circuits contained inside the equipment
are not recommended in the field unless authorized by a factory
technician.

Return components thought to be defectivERI for repair in
accordance with the repair procedure. Include information describing
the nature of the problem with the component to be repaired. This will
shorten the factory repair time.



7.4

Warranty
7.4.1

7.4.2

CDT MAKES NO WARRANTY, EXPRESSLY OR BY IMPLICA-
TION EXCEPT AS SET FORTH BELOWCDT warrants that the
products delivered hereunder will be in substantial conformity with
applicable specifications and will be free from defects in material and
workmanshipCDT'’s obligation under this warranty shall be limited to
(at its option) repairing, replacing, or granting a credit at the prices
invoiced at the time of shipment for any of said products which shall,
within one year after shipment, be returned to the factory of origin,
transportation charges prepaid, and which are, after examination,
disclosed taCDT'’s satisfaction to be thus defective. This warranty shall
not apply to any of such products which shall have been repaired or
altered, except b€DT, or which shall have been subjected to physical
or electrical abuse or misuse.

THE WARRANTIES STATED HEREIN ARE IN LIEU OF ALL
OTHER WARRANTIES EXPRESSED OR IMPLIED, ANODDT
NEITHER ASSUMES NOR AUTHORIZES ANY OTHER PERSON
TO ASSUME FOR IT ANY OTHER LIABILITY.CDT SHALL NOT
BE LIABLE FOR SPECIAL OR CONSEQUENTIAL DAMAGES OF
ANY NATURE WITH RESPECT TO ANY PRODUCTS OR
SERVICES RENDERED HEREUNDER. NO PRODUCT IS
WARRANTED TO BE FIT FOR ANY PARTICULAR USE OR
APPLICATION.
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7.0 TROUBLESHOOTING

SYMPTOM

FIGURE 7-1
TROUBLESHOOTING GUIDELINES

POSSIBLE CAUSE

RECOMMENDED SOLUTION

One of the MMP —T3
mobile displays
does not work
but the others do >

Y

Y

Y

Y

All mobile displays —
are not receiving
any alarm inputs

Transmit LED on
transmitter does
not light when
transmit button
is pressed

Transmitter trans- —#
mit LED lights but

the transmitter

does not transmit

Vehicle battery —————————&
bad

Poor ground =

Fuse Blown |

Antenna and/or cable ——
defective

MMP receiver defective —#»

MMP logic defectve ——

Transmitter or -
encoder bad

No power to -
transmitter

Power supply s
defective

Transmitter module ——&
defective

Check voltage at MMP fuse

Use ohmmeter to check for
proper ground

Check fuse at rear of MMP
and in the vehicle

Swap with another vehicle
map to identify problem
area

Use test earphone to test for
presence of alarm signals.

Use automatic test sequence
to test all zones

Proceed to tests of the
transmitter and encoder

Check for AC power

Test for +12VDC at trans-
mitter power terminals

Check with power meter
and frequency scanner.

Check for FSK tones with

test earphone
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SYMPTOM

FIGURE 7-1
TROUBLESHOOTING GUIDELINES

POSSIBLE CAUSE

RECOMMENDED SOLUTION

Encoder power —
LED does not
light

Encoder transmit —]
LED does not light
when encoder

test transmit

button is pressed

Encoder transmit —
LED lights and
Transmitter LED

lights but alarms

are not transmitted

—

—

No AC power |

Wall mounted power ————
transformer defective

Encoder power supply ———
defective

Power supply defective ——

ICs loose in sockets ————3

Cable to transmitter ————
open or shorted

Encoder board defective —— 3

Alarm input wiing —————————3

loose or broken

Some alarm inputs ———
defective

Encoder board defective —— 3

Check for AC voltage at
wall transformer

Check for 12 VAC at encoder
power terminals

Check for +12VDC at the
terminals of J10. See para
4.6.3

Check +12VDC power
supply as noted
above.

Check all ICs for loose or
broken connections

Disconnect and test cable
to transmitter

Return to factory for
repair.

Check alarm input wiring
using ohmmeter

Check input jumpers
and wiring.

Return to factory for
repair.
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Appendix Contents

A— Operator's Guide

B —Standard Antenna Installation
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C —Base Station Antennas

D —Mobile Antennas
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F — Remote Alarm Connections

G— Mobile Display Internal Wiring
Connections
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A—Operator's Guide

ALARM ACKNOWLEDGE

VEHICLE HORN
ACTIVATE (UP)

LAMP TEST
(DOWN)

GRAPHIC FACEPLATE

A zone alarm will be shown by a flashing red lamp on the graphic
display where the alarm has occurred.

A secure zone is indicated by a solid green lamp for that zone on the
graphic display.

The red “REC” lamp indicates that this Mobile Display is correctly
receiving alarm and supervisory signals from the central alarm system.
Note: This light may not come on immediately when the vehicle is turned
on because no transmissions have occurred. If the light is not lit within

5 minutes of vehicle operation, notify the Maintenance Department.

The yellow “INT” light indicates a signal is present that may interfere
with Mobile Display operation. If this lamp lights, notify Control
immediately Note: This lamp will flash approximately 1/2 second when
a normal transmission is received.

Test front panel alarm lamps by momentarily pressing the lamp test
button. Upon pressing all alarm lamps and the audible signal will flash
approximately four times.

Activate the vehicle horn connection (if connected) by pressing the
vehicle horn switch.

If you doubt the operation of the Mobile Display, request that Control
transmit a test alarm signal.
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B—Standard Antenna
Installation Information
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YOU, YOUR ANTENNA, AND SAFETY

WARNING

INSTALLATION OF THIS
PRODUCT NEAR POWER LINES

IS DANGEROUS!

FOR YOUR SAFETY, FOLLOW
THE INSTALLATION
INSTRUCTIONS

Each year hundreds ol peogls are killed, mutitated, ar recevs
seware permaners injuries when attampting to install or Temowe an
antenna |n many of thesa cases, the victim was aware ol the danger
of alectrocution but did not taka adequate steps to avaid the
hazard,

For your safety, and a proper installation, plesss HE:&D an
FOLLOW the safety precautians that follow — THEY MAY SAVE
YOUR LIFE. ’

Save thass inswructions for futeea rafarance. The same precautions
wiH apply when dismantling an antenna.

GENERAL SAFETY DIRECTIONS

1. If you are installing an znténna for the first time, please, for
vour own safety as well as others, seok PROFESSIONAL
ASSISTANCE. Consult your dealer. He can gxplain which
mounting method 1o use for the size and typa antenna you zra
about va install.

2. Selgct your installaticn site with salery, as well as perlormence,
in mintd (sae page 2 for 'Sito Salestion’'). AEMEMBER:
ELECTRIC PCHTER LINES, PHOME LENES AND GLIY WIRES
LOCK ALIKE. FOR YOUR SAFETY, ASSUME THAT ANY
OVERHEAD LINES CAN KILL ¥OU.

4. Call wour electrc powar company, Tell them your plans and ask
- them to comea Fook at your praposed instaflation. This is fittke
nconveniancd, considenng YOUR LIFE IS AT STAKE.

4. Plan your ingtatlation procedurs carstully and campletey befors
you hegin. Successful raising of a3 mast or towsr is largely a
matter of coordination. Epch person should be assigned to a
specifie tagk, and should know what to do and when to do i,
COne perzan should bs designated =1 the “besws” of the oparation
o calf out instructians and watch for signs ef trou i,

5, {Whan instailing your antenns, AEMEMBER:
: D0 HOT use a metal ladder.

DO NMOT work on 2 wet or windy doy.
agacially during alectrical storms or when
thera is thundar and lightening in tha area.
DO dreas properly — shors with rubber sales
and hoels, rubber gloves, laryg Sleeve shir or
jackat,

6. Uf the assembly starts tc drop, get eway fram it and let it fall.
REMEMBER: The anienna, mast, cabie and mefal guy lines ae
axcellent conductiors of sksctrical cument. Even tha sliphtast
touch of any of these parts ta a powsr line completes an
slactrical paih throwgh the antonna and the insteller — THATS
Yaw -

7. If any pant of the antanna system shouid come in contacs
with 2 power lina, DOMN'T TOUCH IT OR TRY TO REMOVE IT
YOURSELF, CALL YOUR LOCAL POWER COMPANY. Thay
weill raimovn it safely,

2. if an accident should ooout with the poweer finas: DON'T grah
hold of the parsen in contact #ith the antanns and powar fne
or you too witl be alsctrocutsd. Use s DRY bogrd, stich or raps
‘t push or pull the victim gway from the antenna. [ the victim
has stopped brasthing, administer artificial respiration — 2nd
stay with &t. Havs somsona call for medical halp.
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C—Base Station Antennas
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UHF BASE STATION ANTENNA

406=420 MHz  430-470 MHz J470-494 MHz  4P4=517 pMHz

INSTALLATION INSTRUCYIONS

Tha usa of FTFE or =imilar Iubricant on the
threadod porticna of tha antenns, prior to
assembly, will protect from weather and easa
futura disassernbly.

Attach rucliale tn brackul sl catrlu andnrtdy &8 shodwn 17 1S, T
and tighten segurely,

Sorew transtormer and whip adapter onto maunt ard byl
Tighri soclrehy.

Plaia whipe ineler fclgprerar, Tuve Anlarine o apeditlc frequoncy
wwithin its ranwg by cantliveg Ll loarys coned getr chacs o rewerss
wiele, Tirioned o Tl v rdwl ndfieers TRA GRT ol R Wil Beear and

Fsuii;::;t of lighLun gaeaaraly,
Shwl [vr Py Mount antenna on 3™ pipe or 17 tybing (o vgagdinlf with
Mumhare U bait, lockwashers ard hex nuts provided, Tighisen sheuraly,

Reantg g vabile with 4 mala UHF eonneetar (FL 284 or equal] on
the grlin et (kpbila et eocaechiet ol sopplicd] and cannect
1o "y lail " pubila coneeetor | AppRY Sclt Fusing Nape avar
CONRGRET S [0 @roTet ] Troer wlthe . Seolns 1O Moungmng pipe
with afidpe or plasile vape to avoid STraln on cable ConnecTrons,
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TUNING
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D—Mobile Antennas
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ROOF MOUNT ANTENNA ‘==

for VHF 136:174 MHz, UHF 406512 MHz 8 BOG-890 Mz ASP-1910

WHERE TG MOLUNT THE ANTENNA

Camter rond log noanting s recgmmendod for best perform
ance on cars, vans ur Ducks with matal tops. For most conter
raof hop installaliong, e wadersige of the mounring surface
will be pxpoted by ramovong the interior dome light, Je sure
rounling iurlace 13 sheel megal no thicker than J1B" Thiy
drilenng ey alsc e mounted onoamy flak horizental, metal-
I'c surface. A slight angle. aftrn found on trank Lids, 1§ oler
alde, Howewer mount antonna as verdical gz posadse, [‘[:__

Base

-
-
b= =310

FL.-355
138—512 MH: {19—3—E}
BOG—BI6 MHe {14—280-1]

. .— Whip &Basc Aszembly

ASP 1415 {136-144 MKz}
ASPAT41G {144-162 MHz}

Cabie Adapler ASPB1415 {152-162 MHxz)

T {14—10-5) ASPC1415 {1A2.174 Milz)
. ASPETE1S {406-430 WMHz}
*17 ASPDIGIG (430-470 MHz}
: ’ " Fad ASPF1615 {470-612 MHz2)
. g8 1571 ASP- 1915 [B06-886 MHz)
o / ' v 14 Teet of
"“"H,_‘ r Ri-B8/U Csbla
S
Lrimp THT male

(14 508 -1} ~

e MOUNT & CABLE — =
KMEE lincludes 143 5 & 14 10 5)
KME6T (includas 14-508-1}

ths antenns speciniiste co.
mmamdrar T The Sflen oy ing.
Printed in W.5.A.



The use of @ PTFE or similar fupricant on the threaded
portion of the antenna, prior to azzsembly, WIH protect from
weather and ease futura dissssembly.

INSTALLING THE MOUNT

1G.

Lising a theet metal drill or hole saw cut a %" diameter hoke
at the selected mounting Iocation. THE USE OF A TWIST

"DRILL MAY TEAR UPHOLSTERY,

Scrape the underside of mounding surface to expose metal.
The araa around hale must be free of paint, undercoating,
ete. to provide a good electrical ground.

1f underside of mounting surface is sccesmible, begin by
routing cable from mounting hele |ocation inside vehicle,
i radio, 1f underside of mounting surface is NOT accessibia,
first raute cable through mounting hole from outside vehicls,
then o radio.

Lungsen the locking nut to within one or fwo turns  of
disengagement,

Insart the base mount into mountivyg hole by tilting it slightly
as shawn in FIG, 1,

While halding the base mount steady, tlghten the ln-:klng nut
onto it finger tight. #ake sure the toggle is centered in the
hole, and scated proparly with both shoulders on the edge of
the rmounting hole, Be sure the O-Ring is seated in the groove
ol the locking nut hefare tightening,

Using & 15/16" open-end wranch, tighten the locking nut
firmly against the roaftop {F1G. 2}, 1T the base mount should
slip or rgtate while tightening, insert the tips of & long-nose
pligrs into the twe holes on top of the base mount. Apgly
enough furce to pravent slippage untit the locking nut is
tightL.

Assemble 8aze, Whip Assambly, and Pad as shown on page 1,

Tightan secutely,
Attach connector, a3 required, and cannect to radio,
Antenna, as supplied will operate satisfactorily within

the frequency range indicated on the package {absl. Mo
further tuning or cutting should be required.

page 2

Locking Nut

Base Mount

Togole

/

Mounting
Surfaca

Bage Mount

Waunting Surface

FIG 2

27PEQRSE 1 555



e PL-259 CONNECTOR ASSEMBLY INSTRUCTIONS

Cur and oF cable seen. Ao vinyl acket 374, 3lide
ciugpling fird and adaprer on cable, BE SURE TO HAVE
CORRECT ADAPTER FOR CABLE SIZE.

Fuar brgid sightly and fold back, 21 s,

Positivn sdagar o dimensien shdwin, Proos braid down
rwnr body of adapter pred 10im o 3/87. Barw 5{38" of con-
ductar Tin cxposed center comelo;tor.

Sorew plug sub-aaembdy on adapter. Soddar braid ta shelf
iirdugh snlder foles, Use anouyh haar to creste tead of
braid to shell. Solta Mondueor ta conlaer.

Fuve Tingl aspomddy , sorew cowpling ring on gleg sulbi-
amemibdy,

TNC CRIMP CONNECTOR ASSEMBLY INSTRUCTIONS

{Eqr intormatian reganding ¢ mo Toal contast Antenng Speaialists. b

]

Crimp Sleeve

=

Lontact Cannastor Housing

5/32

Trim caitle to dinensions shown, taking care not to nick the
inner conducter ar tha braid.

Crimp
<cleeve

crimp
Arag

Vs Contact

Slip crimp sleeve over cable. Place inner cohductor into
cantact, Note that the end of contact and inner dielectric
must be butting and square, Crimp with appropriate toaling.

Crimp Area—]——-

Flair outer braid and genily but firmly push the contact into
the connector housing until a gentle snap iz felt, indicating
the contact is in plece. $ip the crimp sleave in place, butting
the flange sgainst the connecter houging, akl crimp with
apprapriate toaling.

pAga 3 FRMITED IN L.5.A.
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E—RF Connector Installation

The following information is provided to properly terminate the RF
connectors that may be needed féd@bile Map Pludnstallation.

This information applies directly to connectors made by Amphenol.
Connectors manufactured by other manufacturers may differ slightly.
Consult the assembly instructions for the connector you are using.
Information is provided on the following connectors:
BNC; MIL-CLAMP | & 1l
Type N; MIL-CLAMP | & I
UHF; UG Standard

If you are not experienced with installing radio frequency connectors,
refer this portion of your installation to a qualified technician.
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BNC ASSEMBLY INSTRUCTIONS
MIL-CLAMP | & MIL-CLAMPII

-
@l L a - o=
£ +*
W7 WASHER HRSKET GLAMP BUSHING FERIALE CONTALT JNCK EDDY MALE CONTACT

+ THIS PART 15 USED DNLY WITH RG-8, 71 0R 210 LASLE
Place nut, washer and gasket over cable and
£ ONLY THE 37-7XXX and 31-3XX¥ CONNEGTORS CONTAIN TRIS WASHER cut jacket to dimension shown.

Stripping tilms.
inchus (wiilimeters) g YeaDd) | b 2 Ll

WL Clamp | % e(7.9) V5.2
WIL-Clamp 1
A1-3301, 3302 3303 1l 41 Szl 4.0)

5193390, il 7. 00 /o] %.4)

4335
1-5, 10, 22, 201 el 7.5) % e[4.3)

2U2, 205, 206, 207.

211, 215, 7201,

202, 2205, 2208,

2207, 2711, 2212,

2215, 3202, 32086,

3207, 4212, 3320,

3333, 3334, 2247, 3545

3381 BinelT. E'} ! 'fﬂql:‘#.a]

Comb gut braid anc fold aut. Cut cable dielec-
tric to dimension shown, Tit center conductor.

Pull braid wires forward and taper toward cen-
ter conductor. Place clamp over braid and
push back against cabie jacket.

Fold back braid wires as shown, trim {o proper
length (14",3.2mm) and form over clamp as
shown. For RG-62, 71 and 210/U cable, irim
to 342(2.4) dimension as shown and add
bushing. Sclder cohtactto center conductor.

insért cable and parts into connactor body.
Make sure sharp edge of clamp seats properly .
in gasket. Tighten nut,




MIL-CLAMF'|
ASSEMBLY
& MIL-CLAMP'I INSTRUCTIONS

a 8 b - D -

NuT GASKET CLAMP FIH‘.ll.LF, CONTACT JALK §0nY MALE CUNTALT PLUE HODY

Ebrlppdng dime. L E) .
ek 8 N (s
MIL-CLAMR ! . {?.1_# Bgf4.0) | A45[1.E]
W25 51 81| HpdB) A50%.3]
45075 W43 | ) e
MIL-CI AR 11 = -
Fa-4553-1, 824856,
£3-4360-1, BE4284, BTN R,r{ 4.0} Adb(r )
Bo-dits7 & 87-4350 o R
B2-43R%, 824356,
BR300, 22.4360 L oty 1 B dE D48(1.2)
Ep.4308

Place nut and gasket, with "v'* gropye toward ciamp, qver cable
and et &7 [ackat to dim, 2.

Comb out braid and Tod out, Cut off cabls distectric fa dim. |
as shiown.

Pull teld wires Torwaid Bnd taper toward centar condusto
Place slamp over brald and push back against cable [ackst.

Fald hack braid wires B3 shown, teim to proper ienglh and forn
avar clamp a5 ‘shaown. Selder contagt b sentar conductor.

Inzert cebie and parts ilo connector hody. Make sure shar
edge of slamp easts properly in gasket Tightan pyt.

NOTE: For armared cable 4Gde eap over armer Mrst Push amme
and cap back aut of way ang procsad with asasmbly &% ditectal
abave.using ammor clamp in place of standatd clamp nut, Whet
assernbly 13 complete simightan bulge In armor and trim o |
cen be clampad between nut gnd cap. :




ASSEMBL G STANDARD

INSTRUCTIONS

: #3-1E5 0A B83-184
L{HUPLING RINE REDUCINE APAFTER PLUG SUE-ASEEMBELY
{WHEN ¥EDLRRED)

PLUGS B3-15P, B3-53P, 83-215P, 83-50, 83-67, 83-822
ful werl of abbe even and etop Jackel, Disld, and dlcleotrls b3 Hmansins
shewn I coble. AN cute & ta be shars and equae. Do ong? sk drold,
dialactrle wr padsd sodueior. Tin mopessd canle fnductar and brald,
~  awyilla seeeaslve heat,

sirippiany dlma. Inches (mmy | 3 L4041 22004 |5 L b0
T FTT TR I T P TR
WA S T TR e N Y
b, BT el I
i plang  [ROST Pastit)

STRAIGHT PLILE [axcept B3 BSPe, Sl cimipling ring on cable. S Thi:
thesy dnl-aa5eroly on cubly, Salis Recembly ta oratd fhewl selder holes,
raking 2 gotd b tintwoen Brald and slwli, Filder concuctar o conkacl
Ui il i R¥CERslye hmat. bor figs| edaenibhy, rove caupling ring forward
fnd Yerew B placa on pluy gul-asssmbby,

£3-55P PUSH-Un FLEA. Sciow the plog gul-wesanbly an cable and ecidar
ly heald 03 descrfsad abowe. Supew eoupling 1ing In prace oeds plag Sk
aseembly pnlll Higmpels bottam.

ANGLE PILLES, Stecw plug Sody asserbly ne sshin. Boider aseembly W
[rsid G chovs. Salder canduclyr S0 conkact through bale o beeck o eon
neehar. Sorow cap Into placa

Gul wnl of gokle ovan, Remove vinyl jachet W dimendlon w0 m@bly Bekew.
Rlide couing ring and adpsr ¢ eabln.

Etlagng dims. Mehas tmn:) @ +u(d4] | B Ll
"B3 TP, FA-DEY. HL-FEN BT Tf15 9
83-549. L1487 o127} W T9h

Fan braid slighthy and 2l hack 25 shown.

Tuaitlon adapter flush with cuble jacket, Press brald dewn cver ooy of
adagter and trm Lo ¢ (9.5). Rare canductor o damengisn b Tin sepoard

canler cmmghuzinr,

Sirw plug sub-assamidy on adupled, Bolder brald to chall theough salis
halkes. Uea anough g 10 aaate band of brasd tooehell, Sukde educis

In ntuch
For {nkl assanibly, scrow coupling rilg an plug sub- 2ssembly.
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F—Remote Alarm Connections

The MMP alarm encoder can be easily connected to the Perimeter
Products MX-1000 system using the 60-pin IDC connector mounted on
the left edge of the encoder circuit board.

The MMP connects to the MX-1000 via the MX-1000 MMI decoder
board. While the MX-1000 MMI is usually used for driving relay
outputs, thevIMP encoder has been configured to connect to the
MX-1000 MMI decoder, eliminating the need for the relay board.

The MX-1000 MMI decoder board can be mounted inMi&P
enclosure, also eliminating the need for field-installed interconnecting
cable. If the MMI decoder andMP encoder are mounted in the same
enclosure, the alarm input connections are reduced to plugging one
25-pair ribbon cable from the MX-1000.

The MX-1000 MMI decoder will still require the MMI power supply
circuit card and plug-in transformer. Refer to Appendix C of the
MX-1000 Installation and Operations Manual for further interconnect
and programming information.

In most cases, the MMI power supply circuit card and plug-in
transformer will provide power for both the MMI decoder and\téP

alarm encoder. When interconnected, MdP encoder will automa-

tically follow the MX-1000 programmed zones from zone 1 through
zone 48. Programming of the MX-1000 is not affected; however, be sure
the MX-1000 relay outputs are programmed correctly. You can choose
either output on alarm or alarm and tamper. VP encoder will

respond to the MX-1000 program.

Figure F-1 shows the typical interconnection of the MX-1000 to the
MMP system. If you wish, the factory will mount tMMP encoder in
the Perimeter Products MMI enclosure and test it for you.

If you have any questions, please contact our engineering department.




Figure F-1 MX-1000/MMP Interconnection
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G—Mobile Display Internal
Wiring Connections

Field repair of theviobile Map Plug" (MMP) Radio-Graphic Displays
is not recommended unless the technician has received factory training.

The MMP Mobile Display faceplate requires a special screwdriver and
threaded extraction tools. It is recommended that a suspected defective

Mobile Display be returned to the factory for repair.

The diagram included herein is provided for reference to field repair
stations only.

Figure G-1 Decoder Circuit Card
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Figure G-2 Decoder Circuit Card
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