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The CSA approved HLM-1000 Combustible
Detector Head is used in the detection of 
combustible gases. Its modern circuitry and reliable
gas sensing element provide all that is required to
allow the standard linear 4-20mA signal to be 
directly interfaced to any control unit capable of
using this signal. The simplicity of installation, 
operation, durability of construction and the low 
cost make the HLM-1000 ideal for any new or 
retrofit applications.

A product of Arjay Engineering    tel. (905) 829-2418    fax (905) 829-4701    www.arjayeng.com

MODEL HLM-1000-EX
LEL MONITOR

ORDER N°

APPROVALS

INPUT VOLTAGE

OUTPUT SIGNAL

ACCURACY

REPEATABILITY

DRIFT

OPERATING TEMPERATURE

HUMIDITY RANGE

PRESSURE LIMITS

VELOCITY LIMITS

MINIMUM OXYGEN CONTENT **

E90524

CSA APPROVED FILE #LR60959

NOMINAL 24 VDC @ 0.150 AMPS
MINIMUM 12 VDC @ 0.225 AMPS
MAXIMUM 30 VDC @ 0.125 AMPS

4-20mA (NON-LATCHING, NON-ISOLATED)

5% OF READING

2% OF READING

LESS THAN 3% PER MONTH

-40°C TO +75°C

0 - 99% NON-CONDENSING

600 - 900 MM HG

0 - 1000 FT/M

10% VOLUME

1. USE 3 CONDUCTOR SHIELDED WIRING IN CONDUIT
2. WIRE LOOP RESISTANCE UP TO 8 OHMS MAY BE USED. THIS APPLIES TO THE CURRENT 

CARRYING CONDUCTORS, TERMINALS 24 VDC AND COMMON. THE SIGNAL TERMINAL (F.B.) 
CAN BE CONNECTED USING RESISTANCE UP TO 1000 OHMS.

** ALL CATALYTIC COMBUSTIBLE GAS SENSORS REQUIRE A CERTAIN AMOUNT OF OXYGEN

for Hazardous Locations Use
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1. SPECIFICATIONS 
 

MODEL  ● HLM-1000-TX 
     SERIAL NUMBER: __________________ 
 
CSA CERTIFIED (FILE LR60959-29C) FOR CLASS I, DIVISION I, GROUPS B, C, & D 
 
GAS TYPE AND RANGE  HYDROGEN SULPHIDE (H²S) 0-______ PPM 
         (0-100 PPM STANDARD) 
 
     OXYGEN (O²)   0-______ % VOLUME 
         (0-30% VOL STANDARD) 
 
     SULPHUR DIOXIDE (SO²) 0-______ PPM 
         (0-50 PPM STANDARD) 
 
     CHLORINE (CI²)  0-______ PPM 
         (0-10 PPM STANDARD) 
 
     CARBON MONOXIDE (CO) 0-______ PPM 
         (0-500 PPM STANDARD) 
 
     AMMONIA (NH³)  0-______ PPM 
         0-100 PPM STANDARD 
 
     NITRIC OXIDE (NO)  0-______ PPM 
         (0-100 PPM STANDARD) 
 
     NITROGEN DIOXIDE (NO²) 0-______ PPM 
         (0-15 PPM STANDARD) 
 
DETECTION METHOD  ● ELECTROCHEMICAL 
 
SAMPLING   ● DIFFUSION, OPTIONAL SAMPLE DRAWING 
 
OPERATING VOLTAGE  ● 15-30 VDC, 24 VDC NOMINAL 
 
OPERATING TEMPERATURE ● -40˚C TO +40˚C FOR ELECTRONICS, SEE SECTION VIII 

FOR SENSOR TEMPERATURE RATINGS 
 
OUTPUT   ● TWO WIRE 4-20 MILLIAMP, 

400 OHMS MAX. AT 24 
 
OUTPUT LINEARITY  ● LINEAR FOR ALL GAS TYPES 
 
ACCURACY   ● ±10% OF FULL SCALE 
 
ELECTRONIC 
CONSTRUCTION  ● ALL ELECTRONIC COMPONENTS CONTAINED ON 
      TWO THREE INCH DIAMETER PLUG-IN CONFORMAL 
      COATED CIRCUIT BOARDS 
 
CONTROLS   ● ZERO, SPAN, BIAS 
 
ENCLOSURE RATING  ● EXPLOSION PROOF FOR CLASS I, DIV. 1, 
      GROUPS B, C, & D, NEMA 3, 4, 7, 9 
 
DIMENSIONS   ● 13.3 (W) x 23.0 (L) x 9.9 (H) cm 
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WEIGHT   ● 1.68 Kg. 
 
RECOMMENDED WIRE 
SIZING    ● 0-100 METERS:  18AWG SHIELDED 
      100-500 METERS:  16AWG SHIELDED 
      500-1000 METERS:  14AWG SHIELDED 
 
WARRANTY   ● ONE YEAR MATERIAL AND WORKMANSHIP 
 
2. GENERAL DESCRIPTION 
 

The HLM-1000-TX is an analog detector head compatible with all Arjay/Enmet 4-20mA based control units as well as 
most other 24-volt systems.  Its transformer isolated design and rugged construction make the HLM-1000-TX an ideal 
choice for both new and retrofit applications. 

 
 
3. DETAILED DESCRIPTION 
 

A. ENCLOSURE 
 
The HLM-1000-TX is contained within an explosion-proof aluminum enclosure.  The enclosure consists of an 
open base and a domed cover that threads on to the base.  The base of the enclosure has two ¾” NPT threaded 
openings.  The gas sensor assembly is installed in one of the openings, while the other is used for a cable 
connection for wiring to the 
HLM-1000-TX. 

 
B. CIRCUITRY 

 
The electronic circuitry for the HLM-1000-TX consists of two circular printed circuit boards contained within 
the enclosure.  The two circuit boards are stacked and mounted on an aluminum base plate that fastens to the 
bottom of the explosion-proof enclosure.  The top board plugs into the bottom board and is held in place with 
three screws threaded into standoffs on the lower board.  Both circuit boards are conformal coated to resist 
corrosion. 
 
The upper circuit board consists of a terminal block for sensor connections and the circuitry required to 
condition the sensor input.  There are three user adjustable controls on the upper circuit board.  Each control is a 
20 turn PCB mount potentiometer. 
 
ZERO - The Zero control is used to adjust the output of the HLM-1000-TX detector head to 4mA in a 

no gas condition. 
 
SPAN - The Span control is used to adjust the sensitivity of the electronic circuitry to compensate for 

the degradation of the gas sensor over time. 
 
NOTE: The Zero and Span controls are used whenever the HLM-1000-TX detector head is 

calibrated.  Refer to Section 5 for further information regarding calibration. 
 
BIAS - The Bias control is used to adjust the Bias voltage required by the Ammonia sensor only. 
 
 Note that for sensors other than Ammonia, the Bias control is disconnected and has no effect 

on the HLM-1000-TX circuitry. 
 

Refer to Section 6 for further information regarding adjustments to the Bias control. 
 
The lower circuit board consists of the circuitry required to isolate the upper and lower boards 
and generate a 4-20mA signal from the conditioned sensor signal received from the upper 
circuit board.  The isolation of the upper and lower circuit boards is accomplished using two 
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transformers located on the lower circuit board.  The lower circuit board has a 3 pin socket 
which mates with a removable plug wired for +24 VCD (+IN), COM (-IN), and GND 
(FRAME). 
 
The lower circuit board also has two test jacks, red and black, that allow a voltmeter 
connection to be made.  The voltage measured at these test jacks ranges from 100 to 500 mV 
which corresponds to a detector head output of 4 to 20 milliamps, i.e., 100mV = 4mA; 
500mV = 20mA. 

 
C. SENSOR 

 
The gas sensor is located within an aluminum housing mounted in one of the openings on the HLM-1000-TX 
enclosure.  Protruding from the sensor holder are wires which connect to the terminal block on the upper circuit 
board. 

 
The type of gas detected by the sensor is indicated by a label located on the sensor holder cap.  Access to the 
sensor can be gained by unscrewing the cap from the sensor holder. 

 
Gas enters the sensor holder and comes in contact with the sensor through a sintered metal access located on the 
face of the sensor holder.  The sintered metal opening allows an air sample to enter the sensor holder but 
prevents any outward propagation of flame should an explosive atmosphere be sampled. 

 
There are two different styles of sensors available for use with the HLM-1000-TX;oxygen and toxic gas 
sensors. 

 
1. Oxygen Sensors  
 

The oxygen sensor is a metal cylinder similar in appearance to a battery.  The oxygen sensor is held in place 
within the sensor holder with a metal collar and set screws.  Two wires (red and white) are soldered directly to 
the sensor.  Within the sensor are two electrodes in an electrolyte media.  Air diffuses through a permeable 
membrane into the electrolyte at a rate proportional to the partial pressure of oxygen.  Oxygen dissolves into the 
electrolyte causing a chemical reaction and producing an electrical current proportional to the concentration of 
oxygen in the air.  This current is used by the electronic circuitry of the HLM-1000-TX to generate a 4-20mA 
output. 
 

2. Toxic Gas Sensors  
 

There are several different types of toxic gas sensors available for use with the HLM-1000-TX.  Toxic gas 
sensors plug into a circuit board located within the sensor holder and are secured with three screws.  A shielded 
three wire cable, connected to the underside of the circuit board, exits the sensor holder. 
 
Within the toxic gas sensors are two electrodes in an electrolyte solution.  Air diffuses through a permeable 
membrane into the electrolyte at a constant rate.  When the specific toxic gas is present in the air, it diffuses into 
the sensor producing a chemical reaction.  This chemical reaction causes the electrical current flow between 
electrodes to increase.  The increase in current is directly proportional to the concentration of toxic gas in the 
air.  This current is used by the electronic circuitry of the HLM-1000-TX to generate a 4-20mA output.  A third, 
counter electrode acts to balance out the reaction at the sensing electrode. 
 
The toxic gas sensor for Ammonia is designed to operate with a fixed voltage potential across the two 
electrodes.  This is known as “Biased” operation.  The bias voltage is set using the Bias control on the upper 
circuit board.  This control has been factory set and generally will not have to be reset.  Details on checking and 
adjusting the Bias voltage for this sensor can be found in Section VI, Maintenance. 
 
Note: After bias voltage has been initially applied to a sensor, several hours are required in order 

for the sensor to fully stabilize.  Therefore, if the HLM-1000-TX is being powered up for the 
first time or if it has been disconnected and re-powered, it must have power applied for 
several hours before an accurate signal output will result. 

 
 Arjay/ Enmet recommends a 48 hour stabilization period for the Ammonia sensor. 
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Toxic gas sensors will respond to gases other than the one they have been designed to detect.  These are known 
as interfering gases 

 
D. ACCESSORIES 
 

1. Calibration Kits 
 
The HLM-1000-TX must be calibrated on a regular basis in accordance with the calibration procedures 
outlined in Section 5 of this manual.  Arjay/Enmet offers calibration kits customized for most HLM-
1000-TX gas types.  These kits consist of disposable pressurized cylinders of calibrating gases and all 
the accessories required to calibrate the instrument.  Replacement cylinders of gas are also available. 

 
2. Splash Guard 

 
A splash guard is available which threads into the face of the sensor holder.  This device prevents 
water and mud from entering the sensor housing, which should possibly cause damage or restrict air 
sample to the sensor. 
 
When the HLM-1000-TX is located in areas subject to extreme water hazards, such as rooms that must 
be hosed down, a splash-proof box is available to contain the detector head.  The splash-proof box uses 
rubber seals and a network of baffles to ensure that water does not reach the detector head. 

   
3. Sample Draw Adapter 
 

A sample draw adapter is available to convert the HLM-1000-TX for sample drawing operation.  This 
device, which is also used during calibration, threads into the face of the sensor holder. 

 
4. OPERATION 
 

A. INSTALLATION 
 

The first step in the installation process is to establish a mounting location for the HLM-1000-TX.  Select a 
location that is typical of the atmosphere to be monitored or close to the anticipated source of a dangerous gas.  
The HLM-1000-TX should be solidly attached at the mounting location with the sensor pointing down, using 
bolts through the mounting flanges at the base of the HLM-1000-TX enclosure.  If the HLM-1000-TX is to be 
wall-mounted, ½ inch standoffs are recommended to bring the HLM-1000-TX away from the wall slightly, 
allowing easier access to the sensor. 
 
Next, field wiring must be brought to the HLM-1000-TX.  The use of shielded cable is required to prevent 
electrical interference from affecting the operation of the HLM-1000-TX.  The wiring must be installed in 
accordance with all applicable local electrical codes with special care and attention given to installations in a 
classified hazardous area. 
 
Use the following guidelines for selecting wire size based on the length of the wire run: 
 
  0-100 metres:   18AWG Shielded 
  100-500 metres:  16AWG Shielded 
  500-1000 metres:  14AWG Shielded 
 
With the wiring suitably in place, unscrew and remove the domed lid from the HLM-1000-TX enclosure.  
Unplug the three pin terminal socket from the lower circuit board.  Attach the incoming wires to the terminal 
plug: 
 
  PIN 1: +24 VDC (+IN) 
  PIN 2: COMMON (-IN) 
  PIN 3: GROUND (FRAME) 
 
Refer to drawings. 
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The sensor is generally supplied threaded into the HLM-1000-TX enclosure but can be mounted remotely using 
extension wiring.  The maximum separation of the HLM-1000-TX and sensor is 15 metres.  Cable runs must be 
made with shielded cable within properly grounded conduit. 
 
The domed lid can now be screwed back on to the HLM-1000-TX enclosure.  The supply wires can be 
connected to a suitable 4-20mA control unit or monitoring device and power applied to the detector head. 

 
B. OPERATION 

 
After applying power to the HLM-1000-TX, allow the sensor at least ten minutes to stabilize.  In the case of 
Ammonia, this stabilization period will be 48 hours. 

 
 

NOTE: AFTER THE 48 HOUR STABILIZATION PERIOD FOR AMMONIA, IT MAY BE  
NECESSARY TO TOGGLE POWER TO THE HLM-1000-TX DETECTOR HEAD IN ORDER 
TO RESET AND STABILIZE THE 4-20mA OUTPUT. 

 
After the stabilization period, monitor the output of the HLM-1000-TX.  The output should be 4mA in the 
absence of toxic gas.  Note that for oxygen, the output will reflect the concentration of oxygen in the area that 
the HLM-1000-TX is located. 
 
The HLM-1000-TX will now continually monitor the concentration of toxic gas it was designed to detect and 
generate a 4-20mA output representative of gas concentration.  The output of all versions of the HLM-1000-TX 
is linear, with 4mA representing a zero concentration and 20mA representing a full scale concentration. 
 
Example: A HLM-1000-TX H2S with a 0-100 PPM range: 
 

             H2S 
CONCENTRATION 

     
HLM-1000-TX OUTPUT 

 
0 PPM 

 
4.0 MILLIAMPS 

 
20 PPM 

 
7.2 MILLIAMPS 

 
50 PPM 

 
12.0 MILLIAMPS 

 
80 PPM 

 
16.8 MILLIAMPS 

 
100 PPM 

 
20.0 MILLIAMPS 

 
 
5. CALIBRATION 
 

The HLM-1000-TX must be calibrated regularly using known gas samples, representative of the gas being detected.  
Calibration consists of exposing the HLM-1000-TX sensor to the known gas sample and adjusting the electronic 
circuitry to generate an output equivalent to the concentration of calibration gas. 
 
For maximum accuracy, the concentration of the calibration gas should be a significant percentage of the measuring 
range.  Prepared gas mixtures in pressurized disposable cylinders and calibration kits are available from Arjay 
Engineering Ltd. 
 
The frequency of calibration is entirely dependant upon each individual application.  A good indication of how often the 
HLM-1000-TX should be calibrated is the amount of adjustment required when a calibration is performed.  If the HLM-
1000-TX must consistently be adjusted a significant amount, the calibration interval should probably be more frequent. 
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The procedure for calibrating the HLM-1000-TX is as follows: 
 
1. If necessary, disable the appropriate alarm devices at the control unit to prevent nuisance alarms while the 

HLM-1000-TX is being calibrated. 
 
2. Connect an adjustable valve or regulator to a cylinder of calibration gas, suitable for calibrating on the HLM-

1000-TX measuring range 
 

3. Using flexible non-absorbing tubing, connect the cylinder’s valve, through a 0-1 lpm flowmeter to a calibration 
adapter. 

 
4. Unscrew and remove the domed lid from the HLM-1000-TX enclosure. 

 
CAUTION 

 
THE AREA MUST BE FREE OF FLAMMABLE GASES IF THE DOMED LID IS TO BE REMOVED. 

 
5. Locate the two voltmeter test jacks on the lower circuit board.  Connect a voltmeter suitable for measuring a 0-

500 millivolt range to the test jacks.  Plug the positive voltmeter probe into the rest test jack and the negative 
voltmeter probe into the black test jack. 

 
6. Record the voltmeter reading while the sensor is exposed to gas free air. 

 
NOTE: If the atmosphere surrounding the HLM-1000-TX sensor is uncertain, apply zero air to the 

sensor using the calibration adapter. 
 
NOTE: For the oxygen version of the HLM-1000-TX, this step must be performed with 100% 

nitrogen applied to the sensor using the calibration adapter. 
 

7. Locate the Zero control on the HLM-1000-TX upper circuit board.  Using a small slotted screwdriver, adjust the 
Zero control until the voltmeter reading is 100mV ± 5mV. 

 
8. Connect the calibration adapter to the sensor holder, threading it all the way into the holder.  Open the valve on 

the calibration gas cylinder and adjust until the flowmeter reads the calibration flowrate as specified in the 
appropriate Sensor Data Sheet (Section VIII). 

 
NOTE: For the oxygen version of the HLM-1000-TX, the calibration adapter can be removed and the 

sensor allowed to stabilize to the normal ambient oxygen concentration (i.e., 21% O2).  If a 
normal oxygen concentration does not exist, calibration gas with an oxygen concentration of 
15 – 21% must be applied using the calibration adapter. 

 
9. The voltage indicated by the voltmeter will begin to increase.  Allow at least two minutes for this reading to 

stabilize.  
 
10. Locate the Span control on the HLM-1000-TX upper circuit board.  Using a small slotted screwdriver, adjust 

the Span control until the voltmeter reading begins to increase.  Keep adjusting the Span control until the 
maximum voltmeter reading is reached.  Record this reading on the calibration form in the column labeled 
“MAXIMUM READING WITH ADJUSTMENT”. 

 
11.   Adjust the Span control until the voltmeter reads as calculated below: 

 
Calibration Voltage = 100 + 400 (   Cal Gas Concentration   )mV ± 5mV 

           (Full Scale Concentration) 
 
Example: A TOXI-100 H2S, range 0-100 PPM, Calibration Gas = 50 PPM H2S 
 
 Calibration Voltage = 100 + 400 (  50PPM  )mV ± 5mV 

           (100 PPM) 
    = 300mV ± 5mV 
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12. Close the valve on the calibrating gas, remove the calibration adapter, and allow the sensor to stabilize to normal air 

conditions. 
 

13. The voltmeter reading should gradually return to 100mV ± 5mV.  If it does not, steps 7 through 13 must be repeated.  
Please note that there is some interaction between the Zero and Span controls.  If a significant adjustment is required 
on either control, it is quite likely that Steps 7 through 13 will have to be repeated. 

 
14. Calibration is now complete.  Remove the calibration adapter and voltmeter probes.  Replace the domed lid on the 

HLM-1000-TX enclosure and enable any alarm devices at the control unit that may have been disabled. 
 

NOTE: If the desired reading could not be obtained using the Span control, the sensor must be 
replaced. Refer to Section 6 for instructions to replace the sensor. 

 
 The “MAXIMUM READING WITH ADJUSTMENT” is a good indication of the amount of 

life remaining in the sensor.  As a sensor ages, its maximum span decreases. 
 

6. MAINTENANCE 
 

A. GENERAL 
 

General maintenance of the HLM-1000-TX consists primarily of periodic checks to make sure that the output 
remains on zero in the absence of toxic gas (i.e., 4mA).  For oxygen, the output should remain representative of 
21% volume for a normal fresh air environment.  Periodic checks should be made to ensure that the detector 
head remains responsive to gas.  The HLM-1000-TX must be calibrated on a regular basis, following the 
procedure in Section V of this manual. 
 

B. SENSOR REPLACEMENT 
 

All of the sensors used with the HLM-1000-TX are non-serviceable and must be replaced when they are no 
longer able to be calibrated.  Use the following procedure to change sensors on the HLM-1000-TX: 
 

CAUTION 
 

THE AREA MUST BE FREE OF FLAMMABLE GASES IF THE DOMED LID IS TO BE REMOVED. 
 
 
1. Toxic Gas Sensors 
 

a) Disconnect power from the HLM-1000-TX. 
b) Unscrew and remove the domed lid from the HLM-1000-TX enclosure. 
c) Unscrew the cap from the toxic gas sensor holder. 
d) Remove the three 4 - 40 x 1” screws securing the toxic gas sensor within the holder. 
e) The toxic gas sensor plugs into a 3 pin socket located on a circuit board mounted within the 

sensor holder.  Unplug the sensor and plug in a new one of the same type. 
f) Replace the three screws and sensor holder cap. 
g) Power up and calibrate the HLM-1000-TX.  Note that in the case of HLM-1000-TX  

Ammonia transimitter, the detector head must be powered on for at least 48 hours to allow the 
sensor to stabilize. 

 
2. Oxygen Sensors 

 
a) Disconnect power from the HLM-1000-TX. 
b) Unscrew and remove the domed lid from the HLM-1000-TX enclosure. 
c) Unscrew the cap from the oxygen sensor holder. 
d) Unsolder both wires (red and white) from the tabs located on the sides of the oxygen sensor. 
e) Using an allen key, loosen the three set screws holding the oxygen sensor in place within the 

sensor holder. 
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f) Slide in a new oxygen sensor and secure using the set screws.  Be careful not to touch the 
sensing portion of the oxygen sensor; i.e., the small white dot on the sensor face. 

g) Re-solder the red and white wires to the tabs on the oxygen sensor.  Note that the red wire is 
connected to the tab closest to the sensing end of the sensor. 

h) Replace the sensor holder cap. 
i) Power up and calibrate the HLM-1000-TX. 

 
C. BIAS VOLTAGE 

 
The toxic gas sensor for Ammonia has been designed to be operated with a fixed bias voltage applied at all 
times.  This bias voltage is factory set using the Bias control on the upper circuit board and generally will not 
have to be reset.  Use the following procedure to check the bias voltage: 
 
1. Unscrew and remove the domed lid from the HLM-1000-TX enclosure. 

 
CAUTION 

 
THE AREA MUST BE FREE OF FLAMMABLE GASES IF THE DOMED LID IS TO BE 
REMOVED. 

 
2. Using a voltmeter suitable for measuring a 0 – 500mV range, connect the positive lead to the sensor 

shield connection of the terminal block located on the upper circuit board (Position 4).  Connect the 
negative voltmeter lead to PIN 3 of U3 on the upper circuit board.  U3 is the 14 pin integrated circuit in 
the centre of the upgraded board.  Note that the output of the HLM-1000-TX may change suddenly 
when the voltmeter is attached.  This is normal and will correct itself when the voltmeter is removed. 

 
3. The voltage displayed on the voltmeter should be: 

 
250mV ± 5mV 

 
If the voltage displayed by the voltmeter is not the correct value, use the Bias control to achieve the 
proper voltage.  Note that if the bias voltage on a sensor is changed, the sensor must be allowed to 
stabilize at the new bias voltage level before an accurate detector head output can result. 






