
 

  

 

  
   
 

 

  

Programmable Controller 

Instruction Manual  
 

   WARNING  
 

THIS MANUAL MUST BE CAREFULLY READ BY ALL INDIVIDUALS WHO HAVE OR WILL HAVE 
THE RESPONSIBILITY FOR INSTALLING, USING OR SERVICING THIS PRODUCT. Like any piece 
of complex equipment, this product will perform as designed only if installed, used and serviced in 
accordance with the manufacturer’s instructions. OTHERWISE, IT COULD FAIL TO PERFORM AS 
DESIGNED AND PERSONS WHO RELY ON THIS PRODUCT FOR THEIR SAFETY COULD 
SUSTAIN SEVERE PERSONAL INJURY OR DEATH. 
 
The warranties made by Mine Safety Appliances Company with respect to these Products are voided if the 
products are not installed, used and serviced in accordance with the instructions in this user guide. Please 
protect yourself and others by following them. We encourage our customers to write or call regarding this 
equipment prior to use or for any additional information relative to use or repair. 
 

                                        Manuel d’instructions 

 

Veuillez lire attentivement les instructions qui suivent. Tous ceux qui sont responsables, ou qui 
aurons la responsabilité pour l’installation, la fonctionnalité ou l’usage de ce produit doivent se 
familiariser complètement avec ses instructions. Comme tout appareil complexifié, ce produit peut 
vous donner les résultats anticipés seulement s’il est installé, usagé et que le service d’entretien 
sont effectués d’après les instructions du fabricant (ou manufacturier). Sous peine de ne pas suivre 
les instructions ci-incluses, il est possible que cet appareil vous donne des résultats insuffisant. En 
conséquence, les personnes qui dépendront sur ce produit pour leur sécurité peuvent être blessés 
ou mourir. 

Les garanties de ‘Mine Safety Appliances Company’par rapport à ces produits sont annulés si les 
produits ne sont pas installés, usagés et le service maintenus conformément aux instructions 
ciincluses. Veuillez vous protéger ainsi que les autres, en suivant les instructions d’installations. S’il 
vous plaît, entrez en communications avec nous au sujet de ce produit avant l’utilisation de ce 
produit ou pour plus amples renseignements, sois pour l’usage ou les réparations. 

In North America., to contact your nearest stocking location, dial toll-free 1-800-MSA-INST  
To contact MSA International, dial (724) 776-8626  
© MINE SAFETY APPLIANCES COMPANY 2012 - All Rights Reserved  
This manual is available on the internet at www.MSAsafety.com  
Manufactured by  

MSA NORTH AMERICA  
1000 Cranberry Woods Drive, Cranberry Township, PA 16066  

 
 
REV 5.1  Apr.  2015       p/n 10152125

Détecteur d’Émanations 

file:///C:/Pribusin/MSA/CX-II/www.MSAsafety.com


 

  

MSA 
Permanent Instrument Warranty 

 
1. Warranty- Seller warrants that this product 
will be free from mechanical defect or faulty 
workmanship for a period of eighteen (18) 
months from date of shipment or one (1) year 
from installation, whichever occurs first, 
provided it is maintained and used in 
accordance with Seller’s instructions and/or 
recommendations. This warranty does not 
apply to expendable or consumable parts 
whose normal life expectancy is less than one 
(1) year such as, but not limited to, non-
rechargeable batteries, filament units, filter, 
lamps, fuses etc. The Seller shall be released 
from all obligations under this warranty in the 
event repairs or modifications are made by 
persons other than its own or authorized 
service personnel or if the warranty claim 
results from physical abuse or misuse of the 
product. No agent, employee or representative 
of the Seller has any authority to bind the 
Seller to any affirmation, representation or 
warranty concerning the product. Seller makes 
no warranty concerning components or 
accessories not manufactured by the Seller, 
but will pass on to the Purchaser all warranties 
of manufacturers of such components. THIS 
WARRANTY IS IN LIEU OF ALL OTHER 
WARRANTIES, EXPRESSED, IMPLIED OR 
STATUTORY, AND IS STRICTLY LIMITED 
TO THE TERMS HEREOF. SELLER 

SPECIFICALLY DISCLAIMS ANY 
WARRANTY OF MERCHANTABILITY OR OF 
FITNESS FOR A PARTICULAR PURPOSE. 
 
2. Exclusive Remedy- It is expressly agreed 
that Purchaser’s sole and exclusive remedy for 
breach of the above warranty, for any tortious 
conduct of Seller, or for any other cause of 
action, shall be the repair and/or replacement 
at Seller’s option, of any equipment or parts 
thereof, which after examination by Seller is 
proven to be defective. Replacement 
equipment and/or parts will be provided at no 
cost to Purchaser, F.O.B. Seller’s Plant. 
Failure of Seller to successfully repair any 
nonconforming product shall not cause the 
remedy established hereby to fail of its 
essential purpose. 
 
3. Exclusion of Consequential Damage- 
Purchaser specifically understands and agrees 
that under no circumstances will seller be liable 
to purchaser for economic, special, incidental 
or consequential damages or losses of any 
kind whatsoever, including but not limited to, 
loss of anticipated profits and any other loss 
caused by reason of non operation of the 
goods. This exclusion is applicable to claims 
for breach of warranty, tortuous conduct or any 
other cause of action against seller. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

  

General Warnings  
 

   NOTE  

 
1. The ZGARD CX II Programmable 

Controller described in this manual 
must be installed, operated, and 
maintained in strict accordance with 
the labels, cautions, warnings, 
instructions, and within the 
limitations stated. 

 
2. The ZGARD CX II Programmable 

Controller must not be installed in 
outdoor areas or in locations where 
explosive concentrations of 
combustible gases or vapors might 
occur in the atmosphere: Class 1, 
Group A, B, C, and D areas as 
defined by the NEC. Because the 
controller is not explosion-proof, it 
must be located in non-hazardous 
areas. Humidity 0-99% relative 
humidity, Pollution Degree 2, 
Installation Category II, Altitude 
2000 meters max. 

 
3. Do not paint the ZGARD CX II 

Programmable Controller and Do 
Not Expose To Direct Sunlight.  

 
4. The only absolute method to assure 

the proper overall operation of a 
gas detection instrument is to check 
it with a known concentration of the 
gas for which it has been calibrated. 
Consequently, a calibration check 
must be included as part of the 
installation and as a routine 
inspection of the system. 

 
5. Use only genuine MSA replacement 

parts when performing any 
maintenance procedures provided 
in this manual. Failure to do so may 
seriously impair instrument 
performance. Repair or alteration of 
the ZGARD CX II Programmable 
Controller, beyond the scope of 
these maintenance instructions or 
by anyone other than authorized 
MSA service personnel, could 
cause the product to fail to perform 

as designed, and persons who rely 
on this product for their safety could 
sustain serious personal injury or 
death. 

 
6. The ZGARD CX II Programmable 

Controller must be installed, located 
and operated in accordance to all 
applicable codes. These codes 
include, but are not limited to, the 
National Fire Prevention Code and 
National Electric Code.  

 
7. Do not exceed the relay contact 

ratings listed in this manual. 
Otherwise, the relay operation may 
fail, which can result in personal 
injury or death. 
 

8. The ZGARD CX II Programmable 
Controller DOES NOT come pre-
programmed with any sensor, relay 
or alarm setpoint parameters. 
These must be field-programmed 
and verified by trained and 
authorized personnel. 

 
 
Failure to comply with the above warnings 

can result in serious personal injury or 
death.
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Section 1 
ZGARD CX II Controller  

General Information and Specifications 
 
The ZGARD CX II Controller is an advanced microprocessor-based monitoring system designed to interface 
with remote gas sensors and perform user configured control functions for surveillance, activate ventilation 
equipment, personnel alert or alarm indication. The controllers feature audible and visual status indicators with 
relay outputs. The controller will automatically detect the total number and type of the remote sensors, actively 
residing on the RS485 network. Additional remote relay modules can also be tagged on the communication 
bus, creating a control and surveillance gas alarm monitoring system.  
 
The ZGARD CX II Controller provides programmable operating parameters, which are organized by a menu 
interface with keypad and LCD screen. Standard features include a large LCD Screen, audible-visual indication 
and relay contact outputs. The remote gas sensors are connected via RS485 serial communication ports 
managed by the ZGARD CX II Controller; up to 99 sensors can be employed. The ZGARD CX II Controller 
acting as the host governs the digital RS485 serial communication and automatically coordinates the remote 
devices. MSA ZGARD S or GS sensor-transmitters are available to detect a wide variety of gases including 
Carbon Monoxide, Carbon Dioxide, Nitrogen Dioxide, Refrigerants and Ammonia.  
 
OPERATING SPECIFICATIONS 
Remote Sensor Input  RS485 digital data bus, 2-wire connection plus shield 
Network Capacity 99 Remote Gas Sensors 
Power Requirements 19-27 VAC, 50/60 Hz or 24-38 VDC, at 0.3 Amps 

19-27 VAC, 50/60 Hz at 0.7 Amps (with STROBE OPTION) 
To be powered by a class 2 source 

Operating Temperature 
Storage Temperature 

-20° to 50°C (-4° to 122°F) 
-30° to 60°C (-22° to 140°F) 

User Interface Keypad on the front panel of the controller with menu driven operating parameters 
Digital Display Screen  4 Line x 40 Character backlit LCD Screen displays the operating, alarm and fault diagnostic 

status of the system. The display is split in two display mode sections 
Status Display Common LED’s for System OK-Green, Caution- Amber, Warning-Amber and Alarm-Red 

Power-Green, Fault-Red, Communication-Red & Green 
Network Communication RS485, 2-wire serial communication for remote gas sensors and auxiliary modules 
Auto-Configuration Feature Digitally recognized remote devices (Sensors and Auxiliary Modules). Each device residing 

on the RS485 serial data bus shall be automatically assigned as a Node on the network 
Caution/Warning/Alarm  
Setpoints 

Adjustable from 1 to 99% of operating range for each system sensor type 

Number of Relays 4 assignable DPDT Relays: Relay1, Relay2, Relay3 & Relay4 
Remote Relay Modules (RRM)  Up to 8 OPTIONAL RRM’S can be connected to the controller. Each relay module adds 4 

assignable DPDT relay outputs.  These relays are freely assignable from within the CX II 
configuration menu 

Relay Contacts Rating 5 Amps , 250Vac. 
5 Amps, 30Vdc. 

Relay Action A Caution, Warning & Alarm relay can be defined as Normally Energized or De-Energized 
and Latching or Non-Latching.  A Fault relay is always normally-energized and non-
latching. 

Relay Time Delays Menu selected OFF delays, adjustable from 0 to 600 seconds for Caution, Warning and 
Alarm, effectively common to all active channels 

Event Logging Event logging of every status change with time & date stamp. Events are stored in non-
volatile memory and can be viewed on LCD Screen or sent to printer via RS-232 port. Up 
to 20,000 events can be stored.  Most recent events over-write oldest events. 

Serial Interface MODBUS interface allows retrieval of system status including individual sensor data 
Optional BACnet module allows for integration into BACnet systems 

Set-up and Calibration Pre-configured at factory to default settings and configurable by user  
Audible Alarm Audible Alarm Device, 93 dB @ 0.3 meters 
Pushbutton Alarm Silence feature 
Enclosure Polycarbonate, Water- and corrosion-resistant enclosure 
Dimensions 7” (117 mm) H x 10” (254 mm) W x 3.75” (95 mm) D 
Weight   3kg (6 lbs.) 
Certification UL / CSA 61010-1-2012    File No. 3118354 
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Section 2 
ZGARD CX II Controller  
Installation Guidelines 
 
The performance of ZGARD CX II Controller is also dependent on the appropriate employment 
of the associated remote gas sensors. The remote gas sensors should be strategically placed 
closest to the areas where the target gases or vapors might occur in the atmosphere. Follow 
the recommended guidelines listed below.  
 
Mounting: 

 Do not mount the controller to structures subject to vibration and shock, such as piping and piping 
supports. 

 Do not locate the controller near excessive heat source or in wet and damp locations. 

 For proper cooling, allow at least five inches of clearance around all surfaces except for the mounting 
surface. Also consider mounting the controller so it can be easily accessed for service and routine 
testing. 

 Make sure the controller is not blocked; otherwise front panel lights and controls will be obscured from 
view. 

 The controller has four mounting lugs; securely mount the instrument to a wall or support using 
appropriate hardware. 

 
Wiring Connections: 
Before putting a ZGARD CX II Controller into operation, determine the capacity, designation and number of 
remote gas sensors, and configure the controller according to the required application. Also refer to the ZGARD 
CX II controller Installation Outline drawing located in the back of this manual, which provides important 
information regarding;  

 Operating power. 

 Number and type of remote sensors.  

 Required conductors and wire size. 

 Relay wiring connection. 

 

 

   NOTE 

 
1. When wiring the controller, disconnect the main power to prevent bodily harm. 

2. Do not use the controller power when connecting any external devices to the relay contacts. 

3. Use shielded cable for wiring installation. Do not install low voltage signal cable in the same conduit as 

the controller’s operating power and or relay wiring. 

4. Do not exceed the contact ratings marked on the relays. 

5. Make sure that each sensor is given a unique address (Jumper selected), or the ZGARD CX II 

Controller may not be able to communicate appropriately. 

6. When connecting the remote sensors, make sure that all wiring is correct and the two leads of the 

RS485 bus are not interchanged, or permanent damage to the sensor may result.  

7. Perform all wiring and conduit installation in accordance to the National Electrical Code. 

Failure to follow the above cautions can result in injury or property damage. 
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Section 3 
ZGARD CX II Controller  

Factory Setup Configuration 
 

Number of Remote Sensors 99 Sensors detected the by Auto-Configuration feature 
Operating Range 0 - 9999 (Auto-Ranging) 
Caution Level 25% FS 
Warning Level 35% FS 
Alarm Level 50% FS 
Relay Assignment 
K1 user adjustable Assigned to Zone 1 (default, user adjustable)  
K2 user adjustable Assigned to Zone 1 (default, user adjustable)  
K3 user adjustable Assigned to Zone 1 (default, user adjustable)  
K4 user adjustable Assigned to Zone 1 (default, user adjustable)  
Relay Mode  K1, K2, K3, K4 Programmable: Latching or Non-Latching, Energized or De-Energized 
ON Time Delays Set to 10 seconds for Caution, Warning & Alarm; common to all zones 

 
 

Optional Remote Relay Modules (RRM): Each optional Remote Relay Module (RRM) provides 4 freely 
assignable DPDT relays.  These can be assigned to any event (Caution, Warning, Alarm or Fail) and for any zone.  
Each RRM is connected on the RS485 network and can reside anywhere on the data bus, up to 1,500 meters away 
from the controller. The ZGARD CX II Controller does NOT provide operating power for the Remote Relay 
Modules.  

 
REMOTE RELAY MODULE SPECIFICATIONS 
Operating Power 17-27VAC, 50/60 Hz  or 24-38 VDC at 0.3 Amps, power provided from external source 

17-27 VAC, 50/60 Hz at 0.7 Amps (with STROBE OPTION) 
To be powered by a class 2 source  

Network Communication RS485, 2-wire serial communication 
Temperature  Operating: -20° to 50°C (-4° to 122°F) 

Storage: -30° to 60°C (-22° to 140°F) 
Relay Action Each RRM adds 4 DPDT relays that can be assigned from within the CX II 

configuration menu. 
Relay Contacts Rating 5 Amps, 250Vac. 

5 Amps, 30Vdc. 
Enclosure Polycarbonate, Water- and corrosion-resistant enclosure 
Dimensions  11.5” (292 mm) H x 9.5” (241 mm) W x 4.75” (121 mm) D 
Certification UL / CSA 61010-1-2012   File No. 3118354 

 
 
Optional Alarm Strobe: The ZGARD CX-II Controller can be ordered or retrofitted with an optional red alarm 
strobe to visually indicate an alarm condition.  The strobe can only be used when the ZGARD CX-II is powered 
from 24VAC.  See figure below for strobe wiring diagram. 
 
Use only model no. SBN1224AD SunBurst LED strobe from 
INGRAM (www.ingramproducts.com) . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.0 

http://www.ingramproducts.com/


 

  

Section 4 
ZGARD CX II Controller 
Operation and Features 
 

Note: The ZGARD CX II Programmable Controller 
DOES NOT come pre-programmed with any 
sensor, relay or alarm setpoint parameters. These 
must be field-programmed and verified by trained 
and authorized personnel. 

Auto Configuration: The ZGARD CX II Controller 
will automatically recognize the number of remote 
gas sensors that are compliant with the system. 
The first screen on the configuration setup menu 
prompts the user to decide if the Auto-Configuration 
program should be executed. There are 3 options to 
choose from. The Full Configuration… finds 
sensors and sets all parameters to defaults 
including relay assignments. The Add Sensors… 
finds new sensors beyond the last active sensor in 
the system. The Change Sensors… compares the 
gas identification codes of all active sensors and 
reconfigures the sensors with the new association. 
When either option is chosen, the controller will 
start searching for the remote gas sensors residing 
on the RS485 data bus network and organizes the 
system accordingly.  

Programmable Configuration: The Keypad on the 
front panel permits the user to program the 
controller for customized applications. To prevent 
unauthorized access, an entry code must be 
entered before the configuration mode is offered. 

Remote Sensors: The controller is designed to 
host a series of MSA ZGARD S or GS gas sensors 
with RS485 digital output. These sensors are 
supported on a 2-wire data bus (network). Each 
sensor facilitates Address Jumpers used to assign 
a digital address code.  

Caution Condition: If the gas level measured at 
any of the remote sensors or group of sensors 
exceeds a predetermined caution threshold, then 
the common Caution LED located above the LCD 

Screen will indicate a caution event. Relay outputs 
can be pre-assigned to activate on the caution 
level. 

Warning Condition: If the gas level measured at 
any of the remote sensors or group of sensors 
exceeds a predetermined warning threshold, then 
the common Warning LED located above the LCD 
Screen will indicate a warning event. Relay outputs 
can be pre-assigned to activate on the Warning 
level. 

Alarm Condition: If the gas level measured at any 
of the remote sensors or group of sensors exceeds 
a predetermined alarm threshold, then the common 
Alarm LED located above the LCD Screen will 
indicate an alarm event. The audible alarm will also 
sound at this time, pressing the reset button during 
an Alarm event will silence the audible device. If a 
new Alarm should occur while the gas controller is 
already in an Alarm condition, the audible alarm will 
sound again; repeatedly pressing the reset button 
can silence it. Relay outputs can be pre-assigned to 
activate on the Alarm level. 

Relay Mode: Each programmable relay can be 
configured to operate in the normally de-energized 
or normally energized, latching or non-latching 
mode and an OFF Delay. 

System Diagnostics Feature: If any active remote 
device should fail to communicate on the RS485 
network, the System OK LED will turn OFF, the 
FAULT LED will turn ON and the fail relay will de-
activate. Subject to a communication failure, the 
Warning LED will also turn ON and the warning 
relays will be activated. Considering that the 
warning level of a gas controller system is typically 
used as the ventilation index, this feature is 
provided as a fail-safe measure to ensure the 
surveillance-affected area is ventilated. 
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Section 5 
ZGARD CX II Controller 

Programmable Alarm Relays Operation 
 

Note: The ZGARD CX II Programmable Controller 
DOES NOT come pre-programmed with any 
sensor, relay or alarm setpoint parameters. These 
must be field-programmed and verified by trained 
and authorized personnel. 
 
Alarm and Control: There are two basic operating 
schemes that can be set up by the controller. The 
options described below can be selected by the 
user interface keypad located on the front panel.  
 

Default Mode: The program memory of the 
ZGARD CX II controller retains the identification 
codes for MSA ZGARD S and GS gas sensors 
listed. Each sensor type and operating range 
includes pre-selected caution, warning and alarm 
thresholds. For instance, if the ZGARD CX II 
controller identifies ZGARD S and GS Carbon 
Monoxide sensor, then the option of using the 
internal codes is available. This feature will accept 
the residing threshold of 25ppm (Caution), 35ppm 
(Warning) and 50ppm (Alarm), and will be used to 
determine the alarm status commands reported by 
the controller during operation. 
 
Custom Mode: The ZGARD CX II controller can be 
programmed with custom threshold settings. This 
option will bypass the internal digital identification 
code of a ZGARD S and GS sensor. The Caution, 
Warning and Alarm thresholds can be set to any 
value from 1% to 99% of the operating range (Full 
Scale) for each individual system sensor. 
  
Zone Feature: A group of remote sensors can be 
assigned to one of 8 Zones by the user. The 
ZGARD CX II controller can then execute control 
functions based on each zone.  By adding optional 
Remote Relay Modules (RRM’s) distributed control 

can be achieved in addition to the internal control 
via the relays inside the ZGARD CX II. 
 
Event Logging Feature: The ZGARD CX II 
controller retains all status change events in non-
volatile memory.  A status change event can be 
any point going from OK to any alarm state, from 
one alarm state to another alarm state or from any 
alarm state to OK.  All events have a time and 
date stamp associated with them.  Events may be 
reviewed from the LCD screen. 
 
Relay Outputs: The controller provides a standard 
compliment of 4 common relay outputs; each one 
configurable to be Caution, Warning., Alarm or 
Fault.  Additional remote relay modules may be 
added anywhere on the RS-485 bus to provide 
more intricate local control.  Relays only activate if 
the sensors in their zone exceed the programmed 
threshold levels. 

 
Relay Modes: Relays set to function as normally 
de-energized are inactive under normal condition, 
and will be activated during a threshold breach. The 
normally energized function forces a relay to be 
powered ON during normal conditions and will de-
activate during a threshold breach. This feature is 
known as a fail-safe operation. When a relay is 
activated, the LED located beside it will be turned 
ON. Relays set to the latching function will lock ON 
after a threshold breach. The reset button must be 
pressed after each condition has cleared in order to 
de-activate the relays. 
 
Delay Feature: The Caution, Warning and Alarm 
relays can be set with an OFF delay between 0 to 
600 seconds. The OFF delay is common to all of 
the gas sensors linked to the controller. 
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Section 6 
ZGARD CX II Controller 
Serial I/O Feature & Operation 
 
The ZGARD CX II controller is capable of 
communicating to an external control or monitoring 
system using either BACnet MS/TP or MODBUS.   
A plug-in communication board is required to 
enable this external communication feature.  This 
board may or may not be factory installed 
depending on what model was ordered.  A 
communication board is available to handle 
MODBUS RTU or ASCII while a separate 
communication board is available to handle BACnet 
MS/TP. Both protocols utilize RS-485 as their bus 
topology.  RS-485 Port #4 on the main board of the 
CX-II is used for either MODBUS or BACnet. 
 
 
MODBUS (RTU & ASCII): All MODBUS registers 
are read-only and are intended for remote 
monitoring purposes only.  Writing to a register is 
not permitted.  Only MODBUS function 03 (Read 
Holding Register 4xxxx) is supported with a 
maximum of 60 registers per read. 
 
MODBUS Register Table: 

 
40000 – 40009: Sensor 1 
40010 – 40019: Sensor 2 
40020 – 40029: Sensor 3 
Etc… 
40980 – 40989: Sensor 99 
 
41100 – 41104: Zone 1 
41105 – 41109: Zone 2 
Etc… 
41135 – 41139: Zone 8 
 
42000: Relay 1 
42001: Relay 2 
Etc… 
42039: Relay 40 

 

The following data is available for each SENSOR: 
 

40xx0: Enable State/Gas ID 
 (0=Disabled, 1...99=GasID) 
40xx1: Status 
 (0=OK, 1=Fail, 2=Caution, 
  4=Warning, 8=Alarm) 
40xx2: Zone Assignment (1...8) 
40xx3: Sensor Port (1...4) 
40xx4: Sensor Range (0...65535) 
40xx5: Sensor Gas Value (0...65535) 
40xx6: Caution Setpoint (0...65535) 
40xx7: Warning Setpoint (0…65535) 
40xx8: Alarm Setpoint (0...65535) 
40xx9: Not Used 

 
The following data is available for each ZONE: 
 

411x0/x5: High Select Value (0-100%FS) 
411x1/x6: Status 
     (0=OK, 1=Fail, 2=Caution, 
      4=Warning, 8=Alarm) 
411x2/x7: No. Sensors (0..99) 
411x3/x8: Not Used 
411x4/x9: Not Used 

 
The following data is available for each RELAY: 
 

420xx: Status (0=De-Activated,1=Activated) 
 
 
MODBUS Type & Framing: Both ASCII and RTU 
types of MODBUS are supported by the CX-II 
controller.  The type is selectable by a DIP Switch 
on the back of the MODBUS communication board 
(see page 9.7).  The framing is slightly different for 
the two types: 
 
    MODBUS ASCII: 7 Data, 1 Stop, Even Parity 
      MODBUS RTU: 8 Data, 1 Stop, No Parity 
 
MODBUS Baud Rate: The MODBUS baud rate is 
selectable from the configuration menu (see page 
9.7).  Available choices are: 9600, 19200, 38400, 
57600 and 115200 BAUD. 
 
MODBUS Address: The MODBUS slave address 
is selectable from 1-127 in the configuration menu 
as well (see page 9.7). 
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Section 6 
ZGARD CX II Controller 

Serial I/O Feature & Operation 
 
BACnet: All BACnet registers are read-only and 
are intended for remote monitoring purposes only.  
Writing to a register is not permitted.   
 
BACnet Object Table: 

 
    Analog: 

1 – 99: Gas Value, Sensor 1 – 99  
101 – 199: Gas Range, Sensor 1 – 99  
201 – 299: Caution Setpoint, Sensor 1 – 99  
301 – 399: Warning Setpoint, Sensor 1 – 99  
401 – 499: Alarm Setpoint, Sensor 1 – 99  
501 – 508: High Select, Zone 1 – 8  
511 – 518: No. Sensors, Zone 1 – 8  

 
    Multi-State: 

101 – 199: Alarm State, Sensor 1 – 99  
201 – 299: Zone Assignment, Sensor 1 – 99  
301 – 399: RS-485 Port, Sensor 1 – 99  
401 – 499: GasID, Sensor 1 – 99  
 

    Binary: 
1 – 40: Relay Status, Relay 1 – 99  

BACnet Baud Rate: The BACnet baud rate is 
selectable from the configuration menu (see page 
9.7).  Available choices are: 9600, 19200, 38400, 
57600 and 115200 BAUD. 
 
 
BACnet MAC Address: The BACnet MAC address 
is selectable from 1-255 in the configuration menu 
as well (see page 9.7). 
 
BACnet Device ID: The BACnet Devide ID is 
selectable from 291000-291999 in the configuration 
menu as well (see page 9.7). 
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Section 7 
ZGARD CX II Controller 
Event Logging Feature & Operation 
 
The ZGARD CX II controller automatically retains a 
record of every status change event in its non-
volatile memory.  The events stored in this memory 
will be retained indefinitely even when the ZGARD 
CX II is powered down.  There is no battery 
required for this feature.  Up to 1,250 events can be 
stored before the oldest one will be over written with 
the newest event. 
 
A status change event can be any one of the 
following: 

1. A remote sensor goes from OK to Caution, 
Warning or Alarm or Fail 

2. A remote sensor goes from Caution, 
Warning or Alarm or Fail to OK 

3. A remote sensor goes from any alarm state 
to another alarm state 

 
When a status change event occurs, the ZGARD 
CX II records the time and date the event occurred 
as well as the sensor point number (address), gas 
type and actual gas level that caused the event.   
 
A special Event Review function allows the user to 
retrieve past status change events from the LCD 
Screen.  It also allows all retained events to be sent 
to a printer via the RS-232 port on the ZGARD CX 
II. 

 
Additionally, an export feature allows the user to 
send all current statuses of every point to a PC or 
printer via the RS-232 port.  This feature could be 
used for record keeping by service & maintenance 
personnel to show operational status of the ZGARD 
CX II. 
 
Event Log Access:  To access all event logging 
features, the ZGARD CX II must be placed into its 
event log mode by pressing the EVENT LOG 
button.  During this mode, the ZGARD CX II does 
not scan the remote sensors and does not activate 
any warning or alarm relays.  An automatic timeout 
returns the ZGARD CX II to normal operation if no 
keypad activity is detected for 1 minute while in this 
mode. 
 
Event Display:  The LCD Screen shows each 
event in chronological order, starting with the most 
recent one first.  To step through all stored events, 
use the ‘’ button for the previous event and the 
‘’ button for the next event.  A typical event is 
displayed below.  In this example, sensor point no. 
12 changed its status from WARNING to ALARM at 
8:15:33 on 19 April 2008.  The gas level at the time 
of the event was 72ppm CO. 
 

 

Example: Sensor no. 12 changed its status from WARNING to ALARM at 8:15:33 on 19 April 2008.  The gas 

level at the time of the event was 72ppm CO. 

 

E V E N T :   S E N S O R :  1 2  S T A T U S :  W A R N .  >  A L A R M 
    Z O N E :   1   G A S  L E V E L :     7 2  P P M  C O    
    T I M E :   0 8 : 1 5 : 3 3   A P R  1 9 ,  2 0 0 8        

< , > : P R V / N X T   R U N : E X I T   F I L E :  1 : C S V  2 : T X T 

 
 
 
Send All Events: While in Event Review mode, 
pressing the ‘1’ or ‘2’ allows all stored events to be 
sent to an attached PC or printer via the RS-232 
port on the ZGARD CX II.  Option ‘1’ sends all 
events in a CSV file format that can be opened with 
Microsoft Excel ®, whereas option ‘2’ is more easily 
human-readable and can be used for printing. 
 
Printing Current Status: While in Event Review 
mode, pressing the STATS key will generate a 

report of the status of every point on the ZGARD 
CX II along with the gas level and type.  This report 
will be sent to a PC or printer via the RS-232 port 
on the ZGARD CX II.  A time stamp is also included 
on the report. 
 
Exit Event Review: To exit Event Review mode 
immediately without waiting for the 1 minute 
inactivity timeout, press the RUN key. 
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Section 8 
ZGARD CX II Controller 

LCD Screen Display Feature 
 
Once the ZGARD CX II controller is powered ON, it will execute a 60 second start-up routine. The text on the 
display screen should read: 

 

HOME Screen: The LCD is split into two sections separated by a column of “|”. The left side of the screen 
exhibits the status of all of the active channels. The text message OK will be shown during normal operation. For 
visualisation, the screen is sequentially updated every 2 seconds. 
 

 1 :     1 0  P P M  C O     O K     R G :     1 0  0  P P M   
C :                      |   Z O N E  # S N S  S T A T  U  S  
W :                       |    1    5    O K     
A :                      |    2   1 1    O K     

 
Line1: Starting with the first active channel, the display reports the gas level and the concentration symbol, ppm 
(part per million) as an example. The OK status condition is displayed when the current polled sensor is not in an 
alarm condition. Following is the RG descriptor which identifies the operating range of the current sensor being 
polled. The range and the sensor type are sequentially revealed on every update. 
 

Column1-Line 2: Displays the descriptor C, which is the symbol for “Caution”. If one or more sensors breach their 
respective caution level, then the sensor numbers will be displayed adjacent to the C descriptor. Should the number 
of sensors in a caution condition exceed the physical space provided, then a “+” sign will be displayed at the end of 
the line. 
 

Column1-Line 3: Displays the descriptor W, which is the symbol for “Warning”. If one or more sensors breach their 
respective warning level, then the sensor numbers will be displayed adjacent to the W descriptor. Should the 
number of sensors in a warning condition exceed the physical space provided, then a “+” sign will be displayed at 
the end of the line. 
 

Column1-Line 4: Displays the descriptor A, which is the symbol for “Alarm”. If one or more sensors breach their 
respective alarm level, then the sensor numbers will be displayed adjacent to the A descriptor. Should the number 
of sensors in a alarm condition exceed the physical space provided, then a “+” sign will be displayed at the end of 
the line. 
 

FAIL Status:  Line 2 is also utilized by a second function. If any of the sensors fail to operate, then a fault condition 
will occur. As the suspect sensor is polled, line 1 will display the text message “FAIL”. During this event the “Fault” 
LED will turn ON and the system will go into WARNING for that sensor and any associated zone(s). This line will 
now toggle between displaying CAUTION sensors and FAIL sensors.  It will toggle at about a 2 second rate. A multi 
sensor failure occurrence will continue to fill in the line right of the F descriptor. Should the number of sensors 
exceed the physical space of the line provided, then a “+” sign will be displayed at the end of the line. 
 

Example: The display screen shown below is reporting that sensors 2 and 7 in Zone 1 are in a fail condition and 
the controller is currently polling sensor 2, exhibiting an INVALID TYPE status.  
 

 2 :     3 5  P P M  C O   F A I L     R G :     1 0  0  P P M   
F :  2  7                 |   Z O N E  # S N S  S T A T  U  S  
W :                     |    1    5  W A R N     
A :                     |    2   1 1    O K     
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Section 8 
ZGARD CX II Controller 
LCD Screen Display Feature 
 
The right side of the LCD Screen displays the Zone, #SNS and the Status of each zone (group of remote 
sensors) and is sequentially updated every 2 seconds. 
 
Column1: The term ZONE reports the zone numbers.  
 
Column2: The term #SNS reports the number of sensors allocated to the current Zone.  
 
Column3: The term STATUS reports and updates the condition of each zone. The symbol OK, Warn or Alarm may 
appear depending on the conditional events in each zone. 



 

  

 
Example: ZGARD CX II Home Screen. 
 

 1 :     1 0  P P M  C O     O K     R G :     1 0  0  P P M   
C :                     |   Z O N E  # S N S  S T A T  U  S  
W :                     |    1    5    O K     
A :                     |    2   1 1    O K     

 
Example: ZGARD CX II STATUS Display Screen. Shown below is an example of Zone 1 in Warning and Zone 
3 in an Alarm condition.  
 

 1 :     3 5  P P M  C O     W A R N .  R G :     1 0  0  P P M   
C :                     1  |   Z O N E  # S N S  S T A T  U  S  
W :  1  2                  2 |    1    5    W A R N .  
A :  9                   3 |    2   1 1    O K     

 

1 9 :     6 0  P P M  C O     A L A R M  R G :     1 0  0  P P M   
R G :    1 0 0   C O          1  |   Z O N E  # S N S  S T A T  U  S  
W :  1  2                  2 |    2   1 1    O K     
A :  9                   3 |    3    4    A L A R M  
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Section 8 
ZGARD CX II Controller 

LCD Screen Display Feature 
 
Using the examples below, the screen simulations demonstrate the following displays: A ZGARD CX II has been 
configured with: 2 Zones, 4 Sensors per Zone, all Sensors are 100ppm CO type; Caution at 25ppm, Warning at 
35ppm and Alarm at 50ppm. 
 

1. System OK 

 1 :     1 0  P P M  C O     O K     R G :     1 0  0  P P M   
C :                     |   Z O N E  # S N S  S T A T  U  S  
W :                     |    1    4    O K     
A :                     |    2    4    O K     

 



 

  

2. Sensor 1=40ppm (warning), Zone 1  WARNING because one or more sensors in zone 1 are in warning.  
Common Caution & Warning Relays activate; optional zone 1 Caution & Warning relays activate if ZRM is 
present for zone 1. 

 1 :     4 0  P P M  C O     W A R N .  R G :     1 0  0  P P M   
C :                     |   Z O N E  # S N S  S T A T  U  S  
W :   1                  |    1    4    W A R N .  
A :                     |    2    4    O K     

 

3. Sensor 1=40ppm (warning), 5=45ppm (warning), Zone 1 & 2  WARNING because 1 sensor in each zone is 
in warning. Common Caution & Warning Relays activate; optional zone 1 Caution & Warning relays activate if 
ZRM is present for zone 1 and zone 2 Caution & Warning relays activate if ZRM is present for zone 2. 

 1 :     4 0  P P M  C O     W A R N .  R G :     1 0  0  P P M   
C :                     |   Z O N E  # S N S  S T A T  U  S  
W :                     |    1    4    W A R N .  
A :                     |    2    4    W A R N .  

 

4. Sensor 1=60ppm (alarm), 2=45ppm (warning), Zone 1  ALARM because one or more sensors in zone 1 are 
in alarm, and the common Caution, Warning & Alarm relays activate. Optional zone 1 Caution & Warning & 
Alarm relays activate if ZRM is present for zone 1 and zone 2 Caution & Warning relays activate if ZRM is 
present for zone 2. 

 1 :     6 0  P P M  C O     A L A R M  R G :     1 0  0  P P M   
C :                     |   Z O N E  # S N S  S T A T  U  S  
W :                     |    1    4    A L A R M  
A :                     |    2    4    W A R N .  

 

5. Sensor 2 Failed, Zone 1  WARNING because one sensor has failed (failed sensor is forced into warning). 
common Caution & Warning relays activate. 

 1 :     3 5  P P M  C O     F A I L   R G :     1 0  0  P P M   
C :                     |   Z O N E  # S N S  S T A T  U  S  
W :                     |    1    4    W A R N .  
A :                     |    2    4    O K     
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Section 9 
ZGARD CX II Controller 
Operation & Configuration Set Up Menu 

 
Before the ZGARD CX II controller is ready to function, all of the 
operating parameters must be configured. The Keypad on the front 
panel provides the user to interface with the set-up Menu. To advance 
to any specific menu item keep pressing the MENU key repeatedly 
until the desired menu screen appears. The Keypad shown here is 
representative of the device mounted on the front panel.  
 

   NOTE 

During configuration, the controller will NOT supervise any sensor 
inputs. All relay actions are arrested and will NOT activate or de-
activate even if the gas level at any of the system sensors should 
change.  
 
TIME OUTS: In the absence of keypad activity, an automatic time-out 
will return the ZGARD CX II controller to the RUN mode and then 

back to the Home Screen after 5 minutes. Similarly, during the Calibration Mode, the time-out is 30 minutes. 
 
1. Press the MENU key. The controller will prompt the user to enter an access code. 

2. Type in the access code followed by the ENTER key. The default access code is ‘0’ which should be 
changed for security. See item 37. 

          S Y S T E M   C O N F I G U R A T I O N           
                                        
            E N T E R  A C C E S S  C O D E            
                                        

 

3. Press the MENU key. 

4. The AUTO-CONFIG menu will appear. The second line of the display shows the current setting NO, which 
is the default setting. The third line implies the programmer to change the setting. There are 3 options for 
the auto configuration program. 

A U T O - C O N F I G :  N O                          
                                        
                                        

< , > : C H A N G E                   E N T E R : A C C E P T 

 

Option 1: The user may proceed with a FULL CONFIGURATION. This option will automatically 
configure the remote sensors that are appropriately connected to the system and assign them all to 
Zone 1. This is a default provision. The user may accept all of the found sensors already pre-assigned 
to Zone 1 followed by the verification of the Warning and Alarm set points. Once that has been 
completed, the sensors can be appointed to other zones and relay assignments depending on the 
required application. 
 

Option 2: The user may ADD SENSORS to the system. This option allows the user to increase the 
number of sensors already on the system. However, this may only be conducted if the system has 
previously been auto-configured. This option will automatically assign all additional remote sensors to 
Zone 1 followed by the verification of the Warning and Alarm set points. The user may accept all of the 
newly found sensors pre-assigned to Zone 1 or may appoint to other zones and relay assignments 
depending on the required application.  

 

Option 3: The CHANGE SENSORS option allows the user to modify any of the sensors that already 
exist on the system. The system will verify and change the sensor TYPE & RANGE. The user will be 
asked to verify the Warning and Alarm set points. 
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Section 9 
ZGARD CX II Controller 

Operation & Configuration Set Up Menu 
 

5. Press the  key. 

5.1. Full auto configuration: The user may proceed with a full configuration.  

A U T O - C O N F I G : F U L L  C O N F I G U R A T I O N           
 F I N D  &  A S S I G N  A L L  S E N S O R S  T O  Z O N E 1      
                                        

< , > : C H A N G E                   E N T E R : A C C E P T 

 

The screen below will appear as the remote sensors are found and verified. The example below 
demonstrates a system being configured with 24 remote sensors. 

A U T O - C O N F I G :  S C A N N I N G . . .                 
  1  2  3  4  5  6  7  8  9  1 0  1 1  1 2  1 3          
                                        

< , > : C H A N G E                   E N T E R : A C C E P T 

 

Should the system find more than the second line can facilitate, the scanning sequence will continue to 
fill in as they are found. 

A U T O - C O N F I G :  S C A N N I N G . . .                 
 1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  2 4        
                                        

< , > : C H A N G E                   E N T E R : A C C E P T 

 
5.2. The user may accept all of the found sensors already pre-assigned to Zone 1 and then will be asked to 

verify the Warning and Alarm set points. Press the menu key to accept and continue. 

A U T O - C O N F I G :  24  S E N S O R S  F O U N D              
 1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  2 4        

> > >  V E R I F Y   W A R N I N G   &  A L A R M  S E T P O I N T S  < < < 

                           M E N U : C O N T I N U E 

 

6. Press the  key. 

6.1. Add sensors auto-configuration: The user may proceed to add sensors to the system.  

A U T O - C O N F I G :  A D D  S E N S O R S                 
 F I N D  &  A S S I G N  N E W  S E N S O R S  T O  Z O N E 1      
                                        

< , > : C H A N G E                   E N T E R : A C C E P T 

 

6.2. The screen below will appear and report the number of new sensors that have been found. The user will 
be asked to verify the Warning and Alarm set points. Press the menu key to accept and continue. 

A U T O - C O N F I G :     3  S E N S O R S  F O U N D          
 25  26  2 7                                  

> > >  V E R I F Y   W A R N I N G   &  A L A R M  S E T P O I N T S  < < < 

                           M E N U : C O N T I N U E 

 
7. Press the  key. 

7.1. Change sensors auto configuration: The user may now change the type and range for any existing 
sensors on the system.  

A U T O - C O N F I G :  C H A N G E  S E N S O R S              
 V E R I F Y  &  C H A N G E  S E N S O R  T Y P E  &  R A N G E     
                                        

< , > : C H A N G E                   E N T E R : A C C E P T 
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Section 9 
ZGARD CX II Controller 
Operation & Configuration Set Up Menu 
 

7.2. The screen example below will appear and report that sensor 24 has been changed. The user will be 
asked to verify the Warning and Alarm set points. Press the menu key to accept and continue. 

A U T O - C O N F I G :  S C A N N I N G . . .                 
 2 4                                      

> > >  V E R I F Y   W A R N I N G   &  A L A R M  S E T P O I N T S  < < < 

                           M E N U : C O N T I N U E 

 
8. Press the MENU key. 

9. The CAUTION SETPOINT menu will appear. The second line of the display shows the current sensor # to 
be assigned a caution set-point level. The sensor range is also shown for reference only. The third line 
shows the gas type and current set point. The following choices are available: 

9.1. Change set point: Type the new caution set point (cannot exceed the RANGE value shown) and 
press ENTER. 

9.2. Go to next sensor #: Press the  or  key to move through all of the sensor numbers. 

C A U T I O N  S E T P O I N T                         
     S E N S O R  # :   1        R A N G E :   1 0 0  P P M  
     S E T P O I N T :    2 5  P P M    G A S :  C O        

< , > : S E N S O R    0 . . 9 : V A L U E      E N T E R : A C C E P T 

 

10. Press the MENU key. 

11. The WARNING SETPOINT menu will appear. The second line of the display shows the current sensor # to 
be assigned a warning set-point level. The sensor range is also shown for reference only. The third line 
shows the gas type and current set point. The following choices are available: 

11.1. Change set point: Type the new warning set point (cannot exceed the RANGE value shown) and 
press ENTER. 

11.2. Go to next sensor #: Press the  or  key to move through all of the sensor numbers. 

W A R N I N G  S E T P O I N T                         
     S E N S O R  # :   1        R A N G E :   1 0 0  P P M  
     S E T P O I N T :    2 5  P P M    G A S :  C O        

< , > : S E N S O R    0 . . 9 : V A L U E      E N T E R : A C C E P T 

 

12. Press the MENU key. 

13. The ALARM SETPOINT menu will appear. The second line of the display shows the current sensor # to be 
assigned an alarm set-point level. The sensor range is also shown for reference only. The third line shows 
the gas type and current set point. The following choices are available: 

13.1. Change set point: Type the new alarm set point (cannot exceed the RANGE value shown) and press 
ENTER. 

13.2. Go to next sensor #: Press the  or  key to move through all of the sensor numbers. 

A L A R M  S E T P O I N T                           
     S E N S O R  # :   1        R A N G E :   1 0 0  P P M  
     S E T P O I N T :    5 0  P P M    G A S :  C O        

< , > : S E N S O R   0 . . 9 : V A L U E       E N T E R : A C C E P T 
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Section 9 
ZGARD CX II Controller 

Operation & Configuration Set Up Menu 
14. Press the MENU key. 

15. The ZONE ASSIGNMENT menu will appear. The second line of the display shows the current sensor # to 
be assigned with the corresponding zone number. The following choices are available: 

15.1. Change sensor #: Press the  or  key to associate the sensor # with the zone #. 

15.2. Change zone #: Type the new zone (1 to 8) number and press ENTER to accept. 

Z O N E  A S S I G N M E N T                          
      S E N S O R :   1         Z O N E :  1          
                                        

< , > : S E N S O R   1 . . 8 : Z O N E        E N T E R : A C C E P T 

 

16. Press the MENU key. 

17. The EXTERNAL RELAY CARDS menu will appear. The second line of the display shows the current 
selection of active external relay cards.  Relay card 0 is the internal relay card and is always shown.  If other 
relay cards are connected to the system, their address (1-9) determines their location in the relay map. 

17.1. Press the  or  key to initiate a scan of all external relay card addresses 

E X T E R N A L  R E L A Y  C A R D S                     
  A C T I V E :   0   1                          
                                        

< , > :  R E - S C A N                  E N T E R : U P D A T E 

 

17.2. As the ZGARD CX II scans for external relay cards, it displays all cards that are found 

E X T E R N A L  R E L A Y  C A R D S                     
  A C T I V E :   0   1                          
   F O U N D :   0   1   2                       

< , > :  R E - S C A N                  E N T E R : U P D A T E 

 

17.3. Press ENTER to accept all found relay cards.  Any newly found relay cards will not be available to the 
system until ENTER is pressed to update the ZGARD CX-II 

 
18. Press the MENU key. 

The FAULT RELAY ASSIGNMENT menu will appear. The second line of the display shows the current 
relay number (1-40) and its network location (internal or external card and relay number on that card).  The 
third line shows the zone(s) to which this FAULT relay is assigned.  A relay may be assigned to multiple 
zones. 

18.1. Press the  or  key to move through all of the relay numbers.  

18.2. Press 1 through 8 to add or delete a zone that this FAULT relay is supposed to get activated for 

18.3. If a relay number is not present because its external card is not found on the network, the message 
RELAY NOT AVAILABLE will be displayed on line 3. 

F A U L T  R E L A Y  A S S I G N M E N T                   
       R E L A Y :   1  ( I N T E R N A L  R E L A Y :   1 )    
        Z O N E :   1   2                      

< , > :  R E L A Y                1 . . 8 : T O G G L E  Z O N E 
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19. Press the MENU key. 

The CAUTION RELAY ASSIGNMENT menu will appear. The second line of the display shows the current 
relay number (1-40) and its network location (internal or external card and relay number on that card).  The 
third line shows the zone(s) to which this CAUTION relay is assigned.  A relay may be assigned to multiple 
zones. 

19.1. Press the  or  key to move through all of the relay numbers.  

19.2. Press 1 through 8 to add or delete a zone that this CAUTION relay is supposed to get activated for 

19.3. If a relay number is not present because its external card is not found on the network, the message 
RELAY NOT AVAILABLE will be displayed on line 3. 

C A U T I O N  R E L A Y  A S S I G N M E N T                 
       R E L A Y :   1  ( I N T E R N A L  R E L A Y :   1 )    
        Z O N E :   1   2                      

< , > :  R E L A Y                1 . . 8 : T O G G L E  Z O N E 

 

20. Press the MENU key. 

The WARNING RELAY ASSIGNMENT menu will appear. The second line of the display shows the current 
relay number (1-40) and its network location (internal or external card and relay number on that card).  The 
third line shows the zone(s) to which this WARNING relay is assigned.  A relay may be assigned to multiple 
zones. 

20.1. Press the  or  key to move through all of the relay numbers.  

20.2. Press 1 through 8 to add or delete a zone that this WARNING relay is supposed to get activated for 

20.3. If a relay number is not present because its external card is not found on the network, the message 
RELAY NOT AVAILABLE will be displayed on line 3. 

W A R N I N G  R E L A Y  A S S I G N M E N T                 
       R E L A Y :   1  ( I N T E R N A L  R E L A Y :   1 )    
        Z O N E :   1   2                      

< , > :  R E L A Y                1 . . 8 : T O G G L E  Z O N E 

 

21. Press the MENU key. 

The ALARM RELAY ASSIGNMENT menu will appear. The second line of the display shows the current 
relay number (1-40) and its network location (internal or external card and relay number on that card).  The 
third line shows the zone(s) to which this ALARM relay is assigned.  A relay may be assigned to multiple 
zones. 

21.1. Press the  or  key to move through all of the relay numbers.  

21.2. Press 1 through 8 to add or delete a zone that this ALARM relay is supposed to get activated for 

21.3. If a relay number is not present because its external card is not found on the network, the message 
RELAY NOT AVAILABLE will be displayed on line 3. 

A L A R M  R E L A Y  A S S I G N M E N T                   
       R E L A Y :   1  ( I N T E R N A L  R E L A Y :   1 )    
        Z O N E :   1   2                      

< , > :  R E L A Y                1 . . 8 : T O G G L E  Z O N E 
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22. Press the MENU key. 

The RELAY LATCHING menu will appear. The second line of the display shows the current relay number 
(1-40) and its network location (internal or external card and relay number on that card). 

22.1. Change Relay Latch Mode: Press ENTER to cycle through the available modes (YES or NO) until 
the desired mode appears. 

22.2. Next relay number: Press the  or  key to move through all of the relay number assignments. 

R E L A Y  L A T C H I N G                           
     R E L A Y :   1  ( I N T E R N A L  R E L A Y :   1 )      
  L A T C H I N G :  N O                           

< , > : R E L A Y                    E N T E R : C H A N G E 

 

23. Press the MENU key. 

The RELAY OPERATION menu will appear. The second line of the display shows the current relay number 
(1-40) and its network location (internal or external card and relay number on that card). 

23.1. Change Relay Mode: Press ENTER to cycle through the available modes (DE-ENERGIZED or 
ENERGIZED) until the desired mode appears. 

23.2. Next relay number: Press the  or  key to move through all of the relay assignments. 

R E L A Y  O P E R A T I O N                          
     R E L A Y :   1  ( I N T E R N A L  R E L A Y :   1 )      
      M O D E :  N O R M A L L Y  D E - E N E R G I Z E D        

< , > : R E L A Y                    E N T E R : C H A N G E 

 

24. Press the MENU key. 

25. The CAUTION OFF DELAY menu will appear. The second line of the display shows the current OFF delay 
in seconds. The delay may be set to any value from 0 to 600 seconds. The OFF delay is common to all 
points. The following choice is available: 

25.1. Change delay period: Type the new delay period and press ENTER.  

C A U T I O N  O F F   D E L A Y                        
                  D E L A Y :   1 0   S E C O N D S     
                                        
            0 . . 9 : V A L U E       E N T E R : A C C E P T 

 

26. Press the MENU key. 

27. The WARNING OFF DELAY menu will appear. The second line of the display shows the current OFF delay 
in seconds. The delay may be set to any value from 0 to 600 seconds. The OFF delay is common to all 
points. The following choice is available: 

27.1. Change delay period: Type the new delay period and press ENTER.  

W A R N I N G  O F F   D E L A Y                        
                  D E L A Y :   1 0   S E C O N D S     
                                        
            0 . . 9 : V A L U E       E N T E R : A C C E P T 
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28. Press the MENU key. 

29. The ALARM OFF DELAY menu will appear. The second line of the display shows the current OFF delay in 
seconds. The delay may be set to any value from 0 to 600 seconds. The OFF delay is common to all points. 
The following choice is available: 

29.1. Change delay period: Type the new delay period and press ENTER.  

A L A R M   O F F   D E L A Y                          
                  D E L A Y :   1 0   S E C O N D S     
                                        
            0 . . 9 : V A L U E       E N T E R : A C C E P T 

 

30. Press the MENU key. 

31. The SENSOR CALIBRATION DISPLAY menu will appear. The second line of the display shows the sensor 
number, the RS-485 port that it is located on (1-4) and the operating range value. The third line of the 
display shows of the currently selected sensor’s gas concentration level and gas type. While the menu is in 
calibration menu there is no alarm function or relay action, this screen mode is for indication only. 

A. Go to other point: Press the  or  key to move through all of the desired sensor numbers. 

S E N S O R  D I S P L A Y  ( F O R  C A L I B R A T I O N )         
 S E N S O R :   1  P O R T :   1     R A N G E :     1 0 0 P P M  
    G A S   L E V E L :      0 P P M    G A S :  C O        

< , > : S E N S O R                R E F R E S H  @  3  S E C 

 
32. Press the MENU key. 

33. The TIME SET menu will appear.  The second line of the display shows the current time in a 24hr hh:mm:ss 
format.  The ‘^^’ pointer indicates which time component may be adjusted.  The following choices are 
available: 

33.1. move pointer: Press ENTER to cycle through Hour, Minute, Second position 

33.2. adjust time: Press the  or  key to decrease or increase the value above the pointer          

( decreases the value;  increases the value) 

S Y S T E M  C L O C K                             
    1 2 : 0 0 : 0 0   J A N  0 1 ,  2 0 0 8               
    ^ ^                                   

< , > : F I E L D    0 . . 9 : V A L U E       E N T E R : A C C E P T 

 

34. Press the MENU key. 

35. The SERIAL I/O menu will appear and the CX-II will attempt to communicate with the plug-in 
communication board.  During this time the following screen is visible: 

S E R I A L  I / O                               
       Q U E R R Y I N G  C O M M U N I C A T I O N  B O A R D     
           P L E A S E  W A I T  . . .  3 0            
                                        

 

35.1. A countdown timer is displayed and if the communication board does not respond before the count 
reaches 0, an error message is displayed.  Re-entering the menu (after stepping through the entire 
menu structure) will attempt another communication board link-up. 
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36. Once the link to the communication board is established, the CX-II will display the available user parameters 
based on which communication board is plugged into the CX-II: 

36.1. MODBUS ASCII (SW1-1=OFF on MODBUS plug-in board): 

S E R I A L  I / O    T Y P E :  M O D / A S C   B A U D :  1 1 5 2 0 0 
           A D D R S . :  0 0 1      F R A M E :  7 E 1    
                                        

< , > : N X T / P R V   0 . . 9 : V A L U E      E N T E R : A C C E P T 

 

36.2. MODBUS RTU (SW1-1=ON on MODBUS plug-in board): 

S E R I A L  I / O    T Y P E :  M O D / R T U   B A U D :  1 1 5 2 0 0 
           A D D R S . :  0 0 1      F R A M E :  8 N 1    
                                        

< , > : N X T / P R V   0 . . 9 : V A L U E      E N T E R : A C C E P T 

 

36.3. BACnet: 

S E R I A L  I / O    T Y P E :  B A C N E T    B A U D :  1 1 5 2 0 0 
           D E V . I D :  2 9 1 0 0 0   F R A M E :  8 N 1    
              M A C :  0 0 1                   

< , > : N X T / P R V   0 . . 9 : V A L U E      E N T E R : A C C E P T 

 

36.4. Go to next parameter: Press the  or  key to move through all of the desired parameters. Not all 
parameters are changeable. Some are fixed based on type. A flashing value indicates that it may be 
changed. 

 
36.5. Using the numbers on the keypad, change the value of the flashing parameter 

 
36.6. Press ENTER to save the parameter and move onto the next one. 
 

37. Press the MENU key 
 

38. The ACCESS CODE menu will appear. To change the Set-up Menu access code, type in a new code and 
press ENTER. The access code can be up to 4 digits in length and consist of any combination of numbers 
from 0 to 9. 

A C C E S S  C O D E                              
            N E W  C O D E :  1 2 3 4               
                                        
            0 . . 9 : V A L U E       E N T E R : A C C E P T 

39. Press the MENU key. 

40. The menu system now repeats from the first menu (Auto-Config). 

41. To exit the configuration menu system at any time, press the RUN key. 
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ZGARD CX II Controller 
Start-Up Procedure 
 
When wiring, checking or working within a ZGARD CX II Controller, always disconnect the 
main power to prevent bodily harm. 
 

1. Loosen the locking screws on front of the controller and open the door.  

2. Locate the power switch on main circuit board inside controller enclosure. 

3. Check all wiring connections are correct and secure. 

4. Confirm the RS485 digital remote sensors associated with the controller are appropriately assigned a 

unique binary address code. Refer to the appropriate gas sensor manual for further details.  

5. Power up the controller and observe the behavior of the following indicators; 

Green LED (SYSTEM OK) Indicator on front panel should be ON.  

Red LED (SYSTEM FAULT) Indicator on front panel should be OFF. 

Amber LED (CAUTION) Indicator should be OFF 

Amber LED (WARNING) Indicator on front panel should be OFF.  

Red LED (ALARM) Indicator on front panel should be OFF. 

During initial power up of the controller, the local audible alarm may be activated, press RESET button 
to silence.  
 

6. Allow the associated remote gas sensors to stabilize. Refer to the ZGARD S or GS sensor manual for 
further details.  

 

Depending on the controller’s warning, alarm and delay settings, the display status and the relay action 
of the controller may vary. Refer to the installation sections of the associated ZGARD CX II Controller. 
 

7. Confirm the functionality of the controller and that is operating according to the designed or pre-set 
configuration settings. 

 

8. Apply a representative sample (at least 60% of the operating range) of the target gas to each of the 
associated remote gas sensors. This simple test should drive the gas sensors upscale and simulate a 
warning and or an alarm condition on the controller. Refer to the ZGARD S or GS sensor manual for 
further details.   

 
During this procedure, the audible device may be activated, press RESET button to silence.  
The warning and alarm indicators and the corresponding relays may be activated. 

Depending on the controller’s warning and alarm set-points and delay feature settings, the Warning and 

Alarm relays may be activated.  

Any remote equipment, which may be connected to the controller relay contacts, should now be 
activated.  

 

9. Remove any test equipment from the sensor and controller. 

10. Secure the locking screws on the front door of the ZGARD CX II Controller. 

11. Secure the locking screws on cover or front door of the associated remote gas sensors.  

 The initial function test of the ZGARD CX II Controller is now completed. 
 

 
 
 
 
 

10  



 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page left blank 



1
2
3
4
5
6
7
8

0

1

2

3

4

K1=

K2=

K3=

K4=

1
2
3
4
5
6
7
8

1

5

6

7

8

1
2
3
4
5
6
7
8

2

9

10

11

12

1
2
3
4
5
6
7
8

3

13

14

15

16

1
2
3
4
5
6
7
8

4

17

18

19

20

1
2
3
4
5
6
7
8

5

21

22

23

24

1
2
3
4
5
6
7
8

6

25

26

27

28

1
2
3
4
5
6
7
8

7

29

30

31

32

1
2
3
4
5
6
7
8

8

33

34

35

36

1
2
3
4
5
6
7
8

9

37

38

39

40

Relay

Card
ID &
DIP
SW

Note: Strobe Option

Powered from 24VAC only!
Use only strobe:
INGRAM model SB1224AD

1
2
3
4
5
6
7
8

De-
Energize

1
2
3
4
5
6
7
8

Energize

1
2
3
4
5
6
7
8

Last
State

Relay Card ID & Relay Numbers

1
2
3
4
5
6
7
8

Normal
Mode

1
2
3
4
5
6
7
8

Test
Mode

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

Relay State
On Comm. Fail

(All Relays)

Normally
De-

Energized

1
2
3
4
5
6

8

Relay Card Operating Mode

1
2
3
4
5
6

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

Relay Operating Mode

Normally
Energized

Relay Card Test Mode

Copyright
(c) 2014

DATE: DRN:

DWG. NO.:

REV DRN DESCRIPTION DATE

A DP Initial Release Feb 19/13

108710-B

Feb. 19/13 DP

Zgard CX-II & ZGARD RRM
Ratings, Caution & Configuration

 Labels

ZGARD CX-II-B-0

Gas Monitoring Station

Power: 17-27VAC, 50/60Hz or 24-38VDC
0.3Amp (0.7Amp with strobe, AC only)

Input: RS-485, 99 ZGARD Sensors max.
Output: 4 Relays with 2 ‘C’ Contacts each

5A max. @ 250VAC or 30VDC
www.msasafety.comSerial No.: 000000-0

ZGARD RRM-xx-xx

Remote Relay Module

Power: 17-27VAC, 50/60Hz or 24-38VDC
0.3Amp (0.7Amp with strobe, AC only)

Input: RS-485, 99 ZGARD Sensors max.
Output: 4 Relays with 2 ‘C’ Contacts each

5A max. @ 250VAC or 30VDC
www.msasafety.comSerial No.: 000000-0 3118354

Intertek

ETL LISTED
CONFORMS TO
UL 61010-1-2012

CERTIFIED TO
CAN/CSA C22.2
No. 61010-1-12

CM

      CAUTION: BONDING BETWEEN 
CONDUIT CONNECTIONS ARE NOT 
AUTOMATIC AND MUST BE PROVIDED 
AS PART OF THE INSTALLATION

!
This equipment could have voltages up 
to 250VAC present, from other devices, 
in other locations

!

B MG Moved to Corel Apr 1/14

CAUTION

Replacement Battery
Manufacturer Model UL File #
Panasonic CR2032 MH12210
Energizer CR2032 MH29980
Sony Corp. CR2032 MH12566

Label Technical Information:
Material: 3M, 7840TL
UL Recognized: MH16411
Printer: HP LaserJet 4200
Toner: Q1338A








