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Figure 11:  Save/Abort Selection

10. Press the UP (YES) button to save the Configuration, then press the DOWN (NO) 
button to return to normal operation.

Table 8: Channel Setting Parameters 

Parameter
(Factory-Set Value)

Description

UNITS and GAS TYPE
(Factory setting depends on 
Detector Head.)

The unit of measure and target gas. Select from a list of settings. 
You can also create your own setting by selecting User Will 
Specify.
CAUTION: Contact RKI before creating your own setting.

FULL SCALE
(Factory setting depends on 
Detector Head.)

The maximum gas reading displayed for this channel. Select from 
a list of settings. Select User Will Specify to select a full scale not 
in the list.
CAUTION: Contact RKI before updating this parameter.

ALARM-1 Level
(See the Beacon 800 Detector 
Head Specification sheet for the 
detector head installed on this 
channel.)

The gas reading at which the Beacon 800 initiates an alarm 1 
condition for this channel.

ALARM-1 ON DELAY
(1 sec)

The amount of time the Beacon 800 delays activation of the alarm 
1 circuit once an alarm 1 condition is initiated.

ALARM-1 OFF DELAY
(0 sec)

The amount of time the Beacon 800 delays turning off the alarm 1 
circuit once an alarm 1 condition passes.

ALARM-1 (activation)
(INCREASING)

Indicates if the alarm 1 circuit is activated by gas readings 
INCREASING or DECREASING to the ALARM-1 Level.

ALARM-1 Relay (action)
(NORMALLY DE-ENERGIZED)

If set as NORMALLY DE-ENERGIZED, the channel’s alarm 1 
relay is de-energized in normal operation and energizes when an 
alarm 1 condition is initiated.
If set as NORMALLY ENERGIZED, the channel’s alarm 1 relay is 
energized in normal operation and de-energizes when an alarm 1 
condition is initiated. 

ALARM-1 Relay (reset)
(LATCHING)

If set as LATCHING, you must press the RESET button to reset 
the alarm 1 circuit after the alarm 1 condition passes.
If set as SELF RESETTING, the Beacon 800 automatically resets 
the alarm 1 circuit after the alarm 1 condition passes.

C o n f i g u r a t i o n f o r
C H A N N E L 1

h a s nb e e c o m p l e t e d
eS a v T h e s e S e t t i n g s ?

P r e s s Y E S t o S A V E
O r N O t o A B O R T
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ALARM-2 Relay (used for)
(ALARM-2 Condition)

If set as ALARM-2 Condition, the channel’s alarm 2 relay 
activates when an alarm 2 condition is initiated for the channel.
If set as FAIL Condition, the channel’s alarm 2 relay activates 
when a fail condition is initiated for the channel.

ALARM-2 Level
(See the Beacon 800 Detector 
Head Specification sheet for the 
detector head installed on this 
channel.)

The gas reading at which the Beacon 800 initiates an alarm 2 
condition for this channel.

ALARM-2 ON DELAY
(1 sec)

The amount of time the Beacon 800 delays activation of the alarm 
2 circuit once an alarm 2 condition is initiated.

ALARM-2 OFF DELAY
(0 sec)

The amount of time the Beacon 800 delays turning off the alarm 2 
circuit once an alarm 2 condition passes.

ALARM-2 (activation)
(INCREASING)

Indicates if the alarm 2 circuit is activated by gas readings 
INCREASING or DECRESING to the ALARM-2 Level.

ALARM-2 Relay (action)
(NORMALLY DE-ENERGIZED)

If set as NORMALLY DE-ENERGIZED, the channel’s alarm 2 
relay is de-energized in normal operation and energizes when an 
alarm 2 condition is initiated.
If set as NORMALLY ENERGIZED, the channel’s alarm 2 relay is 
energized in normal operation and de-energizes when an alarm 2 
condition is initiated. 

ALARM-2 Relay (reset)
(LATCHING)

If set as LATCHING, you must press the RESET button to reset 
the alarm 2 circuit after the alarm 2 condition passes.
If set as SELF RESETTING, the Beacon 800 automatically resets 
the alarm 2 circuit after the alarm 2 condition passes.

NOISE FILTER
(2)

The noise filter feature helps “smooth out” jumpy or noisy signals 
from the detector head. You can set the noise filter from1 to 8.
A setting of 8 produces the greatest amount of smoothing but also 
responds slowest to changes in the response reading.
A setting of 1 responds fastest to changes in the response reading 
but produces the least amount of smoothing.

ZERO SUPPRESSION
(0.5% oxygen for oxygen 
channels; 2.0% of Full Scale for 
all other channel types.)

The zero suppression feature helps prevent “jumpy” readings near 
the normal reading.
For example, if the zero suppression setting is 1.0% of full scale, 
the Beacon 800 will display a reading of 0 %LEL for gas readings 
from -1 %LEL to 1 %LEL.
* NOTE: The zero suppression for oxygen channels is 

defined in % oxygen. For all other types of channels, it is 
defined in % of full scale.

Table 8: Channel Setting Parameters (Continued)

Parameter
(Factory-Set Value)

Description
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Chapter 6: Maintenance

Overview

This chapter describes corrective maintenance procedures for the Beacon 800 Gas 
Monitor. The chapter includes a troubleshooting guide for problems you may encounter 
with the Beacon 800. Procedures to replace components of the Beacon 800 are at the end 
of this chapter.

Preventive Maintenance

Preventive maintenance of the Beacon 800 consists of daily, monthly, and quarterly 
procedures to ensure that the detector heads remain on zero (20.9 for oxygen) in fresh air 
and are responsive to the target gas. See the detector head instruction manual(s).

Troubleshooting

Table 8 describes symptoms, probable causes, and recommended actions for the most 
common problems you may encounter with the Beacon 800.

NOTE: This troubleshooting guide describes controller problems only. See the detector 
head instruction manual(s) for preventive maintenance procedures that apply to 
the detector head(s) supplied with your Beacon 800. 

Table 9: Troubleshooting the Beacon 800 

Condition Symptom(s) Probable Causes Recommended Action

No Power • The PILOT light is 
off.

• The display screens 
are blank.

• The power wiring is 
disconnected or 
misconnected.

• The AC or DC fuse is 
blown.

• The display cable is 
disconnected or 
misconnected.

1. Verify that the wiring to the power 
source is correct and secure.

2. At the Beacon 800, verify that the 
wiring to the AC terminal strip is 
correct and secure.

3. Check the continuity of the applicable 
(AC or DC) fuse.

4. Verify that the display cable is 
connected.
The display (ribbon) cable plugs into 
connectors on the top left corner of 
the display board (labeled J1) and on 
the left edge of the main circuit board 
(labeled Front Panel/Power Relay).

5. If the power difficulties continue, 
contact RKI for further instruction.



 

Beacon 800 Gas Monitor Operator’s Manual Troubleshooting • 33

Frequent or 
Suspect 
Alarms

• The Beacon 800 
alerts you to 
frequent or suspect 
alarms.

• The transmitter’s 
fresh air readings 
remain on zero
(20.9 for oxygen).

• The Beacon 800 is 
experiencing false 
readings due to RFI or 
EMI.

• The transmitter wiring 
is disconnected, 
misconnected, or 
intermittent.

1. Verify that the transmitter wiring is 
properly shielded.

2. Verify that the transmitter wiring is 
correct and secure.

3. Verify that power and transmitter 
wiring is routed through separate 
conduit hubs on the bottom of the 
Beacon 800 housing.

4. Increase the alarm on delay setting in 
the Configuration menu.

5. If the frequent or suspect alarm 
difficulties continue, contact RKI for 
further instruction.

Flickering 
Display

• The display 
readings flicker 
often.

• The Beacon 800 is 
experiencing false 
readings due to RFI or 
EMI.

• The noise filter setting 
is too low.

• The zero suppression 
setting is too low.

• The display screen is 
malfunctioning.

1. Verify that the transmitter wiring is 
properly shielded.

2. Verify that the transmitter wiring is 
correct and secure.

3. Verify that power and transmitter 
wiring is routed through separate 
conduit hubs on the bottom of the 
Beacon 800 housing.

4. Increase the noise filter setting in the 
Configuration menu.

5. Increase the zero suppression setting 
in the Configuration menu.

6. If the display difficulties continue, 
contact RKI for further instruction.

Buzzer not 
Working

• The buzzer does not 
sound an audible 
alarm during alarm 
conditions.

• The buzzer sounds 
weak or broken.

• The buzzer is 
disconnected or 
misconnected.

• The buzzer is 
malfunctioning.

1. Verify that the wiring to the BUZ- and 
BUZ+ terminals of the controller 
terminal strip is correct and secure.

2. If the buzzer difficulties continue, 
contact RKI for further instruction.

Reset Switch 
not Working

• The buzzer does not 
silence when you 
press the reset 
switch.

• The applicable 
alarm circuit does 
not reset when you 
press the reset 
switch after an 
alarm condition 
passes.

• The reset switch is 
disconnected or 
misconnected.

• The reset switch is 
malfunctioning.

1. Verify that the wiring to the RESET (2) 
terminals of the controller terminal 
strip is correct and secure.

2. If the reset switch difficulties continue, 
contact RKI for further instruction.

Table 9: Troubleshooting the Beacon 800 (Continued)

Condition Symptom(s) Probable Causes Recommended Action
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Replacing the Fuses

The Beacon 800 includes up to three fuses. This section applies to all three fuses. To 
replace other components of the Beacon 800, contact RKI Instruments, Inc., for further 
information.

1. Turn off or unplug all incoming power to the Beacon 800 at the power source end.

2. Open the housing door of the Beacon 800, then place the power switch in the OFF 
position. Loosen the two captive thumbscrews on the right side of the display board, 
until the thumbscrews are disengaged from the standoffs.

3. Pull the right side of the display board out toward the housing door. (The standoffs 
under the left side of the display board are hinged, which allow the display board to 
move in this manner.)

4. Use a flat-blade screwdriver to rotate the applicable fuse holder 1/4 turn counter 
clockwise. The fuse holder releases from the socket.

5. Remove the fuse holder from the socket, then remove the fuse from the fuse holder.

CAUTION: Verify that the replacement fuse is the same type and rating as the fuse you 
are replacing.

6. Install the appropriate replacement fuse in the fuse holder, then place the fuse holder 
in the socket.

7. Push the fuse holder into the socket, then turn the holder 1/4 turn clockwise to secure 
it in the socket.

8. Place the display board in its original position, then secure the board to the standoffs 
with the two screws you loosened in Step 2.

9. Plug in or turn on all incoming power to the Beacon 800 at the power source end.

10. Place the Beacon 800’s power switch in the ON position, then verify that the PILOT 
light is on.

11. Close and secure the housing door.
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Chapter 7: Optional Recorder Output Board
& Heavy Duty Relay Board

Overview

This chapter describes the optional Recorder Output Board and the optional Heavy Duty 
Relay Board. It also includes procedures for wiring to the boards and instructions on 
programming the heavy duty relay board’s relays. Either board may be installed alone or 
both may be installed together. Figure 12 below shows both boards installed. The boards 
are not field installable and must be specified at the time a Beacon 800 is ordered so that 
they may be factory installed.

Figure 12:  Beacon 800 with Recorder Output and Heavy Duty Relay Board

NOTE: Display Board Not Shown

Heavy Duty Relay Board

Recorder Output Board
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Recorder Output Board 

Figure 13:  Beacon 800 with Recorder Output Board

Description
When installed, the recorder output board is located below the display board and extends 
out from under it so the terminal strips are accessible for wiring. When it is installed along 
with a heavy duty relay board, the heavy duty relay board is installed below the display 
board and the recorder output board is below the heavy duty relay board (see Figure 12). 
The recorder output board connects to the main board with two cables. One 34 position 
ribbon cable runs from the connector labelled J2 in the lower left of the recorder output 
board to the analog expansion connector on the left side of the main board just above the 
transmitter terminal strips. The other cable has a three position connector on each end, 
but one position is unused. This two wire cable runs from J1 in the upper right of the 

Recorder Output
Terminal Strip, 8X

Recorder Output Board

J1

J2

TB3

NOTE: Display Board Not Shown
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recorder output board to TB3 on the main board below the power supply. If the heavy duty 
relay board is also installed, this cable has an additional section which connects to TB5 on 
the heavy duty relay board.

The recorder output board provides a two linear analog signal outputs for each active 
channel, giving the reading for the channel. They are a current output and a voltage 
output: 4-20 mA (milliamps) and 1-5 V (volts). Either one or both may be monitored by a 
chart recorder or any other appropriate device. A current monitoring device must have 
have 500 ohms resistance maximum and a voltage monitoring device must have 500 
ohms resistance minimum. 

Wiring
Perform the following procedure to connect a recording device to the recorder output 
board.

1. Turn off Power to the Beacon 800 at the power source.

2. Open the Beacon 800 door and place the power switch in the off position.

3. Install an appropriately rated cable bushing or conduit in an unused conduit hub on 
the bottom of the Beacon 800 housing.

4. Route wires in conduit or shielded cable from the recording device through the 
selected conduit hub into the Beacon 800. 

When wiring to the 4 - 20 mA output, keep in mind that the maximum allowable 
resistance including the current monitoring device and wiring can be no greater than 
500 ohms.

When wiring to the 1 - 5 V output, keep in mind that the minimum allowable 
resistance of the voltage monitoring device and wiring is 500 ohms.

5. Connect the wires to the recorder output board as illustrated in Figure 14. See the 
monitoring device’s instruction manual for connections at the monitoring device.

Figure 14:  Recorder Output Board Wiring

Typical Wiring

Current
Monitoring

Device

Voltage
Monitoring

Device

Current
Monitoring

Device

Voltage
Monitoring

Device

Optional Wiring for Simultaneous Monitoring of
Current and Voltage Output

Recorder Output Board
(Installed in Beacon 800)

J2
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6. Start up the Beacon 800 as described in Chapter 3. When the Beacon 800 start up is 
complete, the recorder output board will be generating the analog output signals for all 
active channels.

Operation
The output of the board for a channel directly mirrors the signal from the detector head 
installed on that channel at all times regardless of whether the Beacon 800 is in normal 
operation or in the configuration menu. 4 mA and 1 V correspond to a gas concentration of 
0; 20 mA and 5 V correspond to a full scale reading. In the case of an oxygen channel, a 
normal concentration of oxygen, 20.9%, corresponds to 17.38 mA and 4.34 V. The output 
at terminals for any inactive or uninstalled channels is 0 mA and 0 V.
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Heavy Duty Relay Board

Figure 15:  Beacon 800 with Heavy Duty Relay Board

Description
When installed, the heavy duty relay board is located below the display board. The 
terminals are not accessible unless the display board, which is hinged on its left side, is 
swung open. If the heavy duty relay board is installed with a recorder output board, it is 
located below the display board and above the recorder output board (see Figure 12). The 
heavy duty relay board connects to the main board with two cables. One 34 position 
ribbon cable runs from the connector labelled J1 in the upper left of the heavy duty relay 
board to the analog front panel/power relay connector on the left side of the main board 

J1
Heavy Duty Relay Terminal Strip, 4X

Energized Relay Indication LED, 4X

Heavy Duty Relay Board

TB5

TB3

NOTE: Display Board Not Shown
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and to J1on the upper left of the display board. The other cable has a three position 
connector on each end, but one position is unused. This two wire cable runs from TB5 in 
the upper right of the heavy duty relay board to TB3 on the main board below the power 
supply. If the recorder output board is also installed, this cable has an additional section 
which connects to J1 on the recorder output board.

The heavy duty relay board provides four extra sets of relay contacts which can be used to 
control devices drawing too much current to use the Beacon 800’s standard relay contacts. 
The four relay contact terminal strips are located along the bottom of the heavy duty relay 
board. An LED is located just to the right of each terminal strip which indicates when that 
relay is energized. The relay contacts are rated 30 A at 240 VAC, and 30 A at 125 VAC. A 
typical use for the heavy duty relay board is controlling ventilation fans in a parking garage. 

Wiring
Perform the following procedure to connect external devices to the heavy duty relay board.

1. Turn off Power to the Beacon 800 at the power source.

2. Open the Beacon 800 door and place the power switch in the off position.

3. Install an appropriately rated cable bushing or conduit in an unused conduit hub on 
the bottom of the Beacon 800 housing.

4. Loosen the two captive thumbscrews (on the right side of the display board) that 
secure the board to the standoffs, until the screws are disengaged from the standoffs.

5. Flip the right side of the display board out toward the housing door. (The standoffs 
under the left side of the display board are hinged, which allows the display board to 
move in this manner.)

6. Route wires in conduit or cable from a device through the selected conduit hub into 
the Beacon 800. 

CAUTION: Use wire or cable that is appropriately rated for the voltage and current draw 
of the device(s) being used.

7. Connect the wires to the heavy duty relay board, a power source, and the device as 
illustrated in Figure 16.
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Figure 16:  Wiring the Heavy Duty Relay Board

8. Rotate the display board back to its original position and secure it to the standoffs with 
the two thumbscrews.

9. Start up the Beacon 800 as described in Chapter 3.

Operation
Unlike the Beacon 800’s standard relay contacts which are form C (common, normally 
open, and normally closed contacts) the heavy duty relays are form A (common and 
normally open). Form A contacts are open when the relay is de-energized.

The alarm conditions under which the heavy duty relays activate are programmed in the 
Configuration Menu (see below). When an alarm condition occurs which has been defined 
to cause a particular relay to activate, the relay contacts will change condition. They will 
either open or close depending on how the relay is programmed.

NOTE: The LED to the right of each contact terminal strip indicates when the relay is 
energized and the contacts are closed, not when an alarm condition has 
occurred. If a relay is programmed to be normally energized, then the LED for 
that relay will be on during normal non-alarm operation and turn off if the 
appropriate alarm condition occurs to activate that relay.

If a relay is programmed to be NDE (normally de-energized), the contacts are open and 
the LED for that relay is off during non-alarm operation. If the appropriate alarm condition 
occurs, the contacts are closed and the LED is on.

If a relay is programmed to be NE (normally energized), the contacts are closed and the 
LED for that relay is on during non-alarm operation. If the appropriate alarm condition 
occurs, the contacts are open and the LED is off.

Heavy Duty Relay Board
(Installed in Beacon 800)

1 2 3 4

TB5

Alarm Device 
Power

Alarm Devices
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Programming the Heavy Duty Relays
The heavy duty relays are programmed in the Configuration menu. The following relay 
conditions may be programmed:

• enabled or disabled

• normally de-energized (NDE) or normally energized (NE)

• conditions under which a relay activates

The Configure Power Relays menu item is displayed in the Configuration menu only if the 
heavy duty relay board is installed in the Beacon 800.

Entering the Configuration Menu

1. To enter the Configuration menu, simultaneously press and hold the ESCAPE and 
ENTER buttons for approximately 5 seconds. Release the buttons when the You Have 
Entered the Configuration Menu... message appears on the top display screen.

NOTE: The Configuration menu includes a 5-minute time-out feature. If you do not 
perform an action within 5 minutes of the previous action, the Beacon 800 
automatically returns to normal operation.

2. Press the UP (YES) button to continue.

3. Press the UP (YES) or DOWN (NO) button until the 4) Configure Power Relays 
message appears on the bottom display screen, then press the ENTER button to 
continue.

Programming the Relays

1. The top screen will prompt you to select a relay to program.Select a relay to program 
using the UP (YES) and DOWN (NO) buttons. You may select from four relays. After 
selecting the relay, press ENTER. 

2. The top screen will display whether the selected relay is currently ENABLED or 
DISABLED. If the relay is set to ENABLED, it will operated as programmed. If it is set 
to DISABLED, it will not operate and the relay contacts for the selected relay will 
always be open. If the current setting is OK, press UP (YES) to continue.

If you want to change the current setting, press DOWN (NO). Use the UP (YES) and 
DOWN (NO) buttons to change the setting. After selecting the setting, press ENTER 
to continue.

3. The top screen will display whether the relay is currently set to be NORMALLY 
ENERGIZED or NORMALLY DE-ENERGIZED. If the current setting is OK, press UP 
(YES) to continue.

If you want to change the current setting, press DOWN (NO). Use the UP (YES) and 
DOWN (NO) buttons to change the setting. After selecting the setting, press ENTER 
to continue.

4. The bottom screen will indicate the conditions under which the relay is currently 
programmed to activate.

A grid on the lower screen will define the alarm conditions under which the relay will 
activate. The grid’s rows indicate which alarm condition will cause the relay to activate: 
FAIL, ALARM-1, or ALARM-2. The grid’s columns indicate on which channel(s) the 
alarm level(s) must occur for the relay to activate.
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Figure 17:  Heavy Duty Relay Programming Grid

A minus sign (-) in a grid position indicates that the condition on that channel will not 
cause this relay to activate. A plus sign (+) in a grid position indicates that the 
condition on that channel will cause the relay to activate. If one or more conditions 
marked with a (+) occur during normal operation, the relay will activate. Figure 17 
above shows a typical relay programming grid. In the example shown, the selected 
relay will activate if any or all of the following conditions occurs:

• Channel 1 experiences a Fail condition.

• Channel 4 experiences an Alarm 1 condition.

• Channel 8 experiences an Alarm 2 condition.

If the relay activation settings are OK, press the UP (YES) button, then press UP 
(YES) to save all the relay settings or DOWN (NO) to abort any setting changes. Skip 
to step 5.

If you want to change the activation conditions, press the DOWN (NO) button and a 
flashing cursor will appear in the ALARM-2/Channel 1 grid position (row 1/column 1).

• Use the ENTER and ESCAPE buttons to move the flashing cursor to the grid posi-
tion(s) you want to change.

• Use the UP (YES) button to insert a + in a grid position and the DOWN (NO) but-
ton to insert a - in a grid position.

• When you are done changing the settings, press the ENTER button until the flash-
ing cursor is on the FAIL/CHannel 8 grid position, then press the ENTER button 
again.

• If the settings are OK, press UP (YES) to save them. The top display screen will 
indicate that the setting are being saved.

If the settings are not OK, press DOWN (NO).

5. The top screen prompts you to select another relay to program. To program another 
relay, select the relay and repeat steps 1 through 4. If you are done programming 
relays, press ESCAPE twice and then DOWN (NO) to return to normal operation.

A L A R M - 2 :   - - - - - - - +
C h a n n e l  -  1 2 3 4 5 6 7 8

A L A R M - 1 :   - - - + - - - -
F A I L :      + - - - - - - -
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Parts List

Table 10 lists the part numbers and descriptions for replacement parts and accessories 
offered for the Beacon 800 Gas Monitor.

Table 10: Parts List, Beacon 800 Gas Monitor

Part No. Description

18-0107RK Conduit Hub (3/4 in.)

43-0440RK Reset Switch

43-4165RK AC Fuse (3A)

43-4170RK DC Fuse (6A)

52-1016RK Buzzer

71-0037RK Beacon 800 Gas Monitor Operator’s Manual (this document)


