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Overview
The Gastronics, Inc. True Wireless® Gas Detection System is a patented technology that differs from traditional technologies by making the radio integral with the sensor through a single display, control methodology, (ie. keypad) and processor control. It has been designed to alleviate the high installation costs associated with hardwired gas detection systems as well as increase flexibility with respect to area placement and relocation.

The True Wireless® monitors are housed in a powder coated aluminum enclosure and have a rugged high temperature, chemical resistance keypad. Each unit consists of the enclosure, keypad, battery, radio, antenna, sensor and wiring harnesses. The ¾” FNPT conduit hubs are made of anodized aluminum for corrosion resistance.

True Wireless® uses 5 Watt Licensed UHF Radio, which maximizes reliability when used in areas where line-of-sight radios are not practical. Applications, such as in chemical plants, where radios must be able to transmit through and around building structures and where high power transformers are present are ideal for this technology. Even in worst case scenario, such as storms, True Wireless® technology continues to prove itself. Because of the strong radio power and UHF frequency, costly on-site surveys are not required, whereas licensing is quick, easy and inexpensive.
The True Wireless® System is designed to transmit part per million data, battery voltage and alarm status when there is a change. This methodology is also known as “Poll by Exception.” Therefore, when there is no change in reading of gas levels or battery voltage and no change in alarm status, the monitor remains quiet except for a periodic poll to check in with the base receiver for supervisory purposes.

The base receiver monitors the communication integrity of the True Wireless® monitors through timers. For each remote monitor, there is a timer programmed in the base receiver that gets reset ever time it receive a transmission from the corresponding monitor. If the timer does not receive a transmission from its corresponding monitor within a specified period, the timer will time out and trigger a communication fail for that site.

When a True Wireless® monitor polls the base receiver, the base receiver will then reply back to the True Wireless® monitor, acknowledging the receipt of the transmission. If the acknowledgement is not received by the remote True Wireless® monitor, it will retry two more times before going on to the next reading. With constant gas change, the base receiver will be updated as fast as every 4 seconds. Other monitors may also be transmitting in during this time within split seconds of each other. The True Wireless® monitors are designed to eliminate the collision of transmissions by listening to each other and yielding when another transmission occurs. This can result in a rapid succession of transmissions when there is a high level of activity, yet all data being successfully received.

The base receiver can provide analog and relay outputs, speech auto phone dialer, in addition to Modbus or ASCII Outputs. Gastronics, Inc. has provided numerous systems that, through the Modbus-RTU protocol, are integrated into our customers DCS (Distributive Control Systems) and/or SCADA (Supervisory Control and Data Acquisition) systems. Additionally, there can also be multiple base receivers all monitoring the same system from different locations.

Finally, True Wireless® monitors remain interference free from stray transmissions through the use of a Licensed Frequency, Individual Site Addressing and CRC (Cyclic Redundancy Code), which causes the system to reject any foreign messages.

Installation Instructions

When installing the True Wireless® monitors, attention should be given to location. Avoid mounting the sensor directly in the path of steam vents or where the monitor could be damaged by heavy equipment. 

Mounting holes can be located on the four corners of the back of the housing. These holes can be used to mount the monitor to mounting strut. Gastronics also offers stainless steel mounting brackets that allow the monitor to be easily mounted to a 1 ¼” or 2” pipe with stainless steel U bolts or to a flat surface. The bracket kit with bolts and U bolts are offered as an accessory. Gastronics can provide a Tripod Stand as an accessory, which both the monitor and a solar panel can be mounted to.

Figure 1 illustrates the tripod/solar configuration for southern climates, whereas Figure 2 illustrates the tripod/solar configuration where snowfall is expected.
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Figure 1. Typical True Wireless® Monitor with 20 Watt Solar Panel.
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Figure 2. True Wireless® Monitor with 40 Watt Solar Panel and 35 Amp External
Battery for Winter Applications.
Once the monitor and accessories are mounted, wiring is as follows:

1. For 115VAC applications, connect power directly to L and L on the green terminal block found on the bottom of the True Wireless® circuit board.

2. For 24VDC applications, connect power directly to S+ and S-, whereas 24VDC (Pos) is connected to S+.

3. For Solar Powered applications, connect solar power directly to S+ and S-, similar to the 24VDC application and as shown in Figure 1.

4. For Solar Powered applications with external battery, connect solar power directly to S+ and S- and the external battery to B+ and B-, whereas 12VDC (Pos) from the battery is connected to B+ as shown in Figure 2.
For VAC applications, Socket P1 on the circuit board must have the correct plug as shown in Figure 3 and Figure 5.
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Figure 3. AC Jumper Configurations
Note: Solar Panels normally output 20 VDC in full sunlight. Whether applying 24VDC or Solar power to S+ and S-, the True Wireless® monitor will regulate this down to 13.5 VDC to charge the battery. See “Adjusting the Battery Charge Voltage.”

Once the mounting and wiring is complete, the green terminal must be plugged into the True Wireless® circuit board, and if the internal battery is used, it must be plugged into the battery jack, also located on the circuit board. Caution: Do not plug the battery in backwards as it will damage the board. Finally, the sensor must be plugged into Plug P4. Note: When the sensor is not plugged in, the outer sensor leads must be jumpered together for storage as show at the top of Figure 4.
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Figure 4. Sensor Configuration with Jumper
Setup and Operational Instructions

Upon initial power up, the True Wireless® monitor will first rapidly identify itself as well as display the Firmware Version.
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To configure the True Wireless® Monitor, press and hold the ENTER key until the following screen is displayed.
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Press the 1 key and enter the supervisor password, which is 1234 and then press ENTER.
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The first display in the setup allows one to change the password. The default setting is 1234 for Supervisor and 777 for User. Total configuration of the True Wireless® monitor can only be done in the supervisor mode, whereas zeroing and calibration can be conducted in both the supervisor and user/cal mode. Note: If the password is lost, contact Gastronics, Inc. for the “Back Door” password.
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Unless there is a desire to change the passwords, the next step is to press the RIGHT ARROW button where the following display will appear.
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Press the 1 Key to select the battery alarm set point. Enter 120 for 12.0 VDC. To erase previous numbers, press the CLR button.
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Once the 12.0 VDC is entered, press the ENTER button to return to the previous menu. Then press 2 to select the battery dead-band. Enter 05 for 0.5 VDC. This setting will cause the True Wireless® monitor to transmit in the event of 0.5 VDC change in battery voltage.
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Press ENTER to return to the previous menu and then press the RIGHT ARROW to get to the next menu, which appears as follows:
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Press the 1 Key to select sensor type. Use the RIGHT or LEFT ARROW keys to select the target gas which matches the electrochemical sensor screwed into the bottom of the monitor. NH3 (Ammonia) is used for illustration purposes only.
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Press ENTER to return to the previous menu once the target gas has been selected. Then press 2 to set the Analog Filter. The Analog Filter is simply second averaging. If you select 4 for and Analog Filter, then your gas reading will update every 4 seconds with the average reading of the last 4 seconds. Select the desired averaging in seconds and press ENTER to return to the previous menu.
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Once back at the previous menu, select the RIGHT ARROW key to advance to the next menu.
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There are both Hi and HiHi settable gas alarms in the True Wireless® monitor. The first part of this menu is to select whether the Hi alarm should calculate the STEL (Short Term Exposure Limit) or trip immediately. If the STEL is set, the Hi alarm will trip based on a 15 minute Shot Term Exposure Limit average, whereas the HiHi will trip immediately.
Press the 1 Key and use the LEFT and RIGHT ARROW keys to toggle between HI and STEL alarm types. Once the alarm type is set, press ENTER to return to the previous menu.
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Once back to the previous menu, Press the 2 Key to set the GAS DEAD BAND. The GAS DEAD BAND represents the change in gas reading to cause a radio transmission. For example, with ammonia, a GAS DEAD BAND of 2 ppm may be desired so that any 2 ppm change in reading will transmit the next value. Note: Once the gas level returns to zero, the True Wireless® monitor will automatically transmit the zero value to the Base Receiver. Enter the desired GAS DEAD BAND and then press ENTER to return to the previous menu.
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Using the RIGHT ARROW key, advance to the next menu to set the Hi/STEL and HiHi Alarm.
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Press the 1 Key to set the Hi/STEL Alarm set point. If the STEL was not previously selected, the set point will display HI SETPOINT. If the STEL was selected, the set point will display STEL SETPOINT. Enter the set point and press ENTER to return to the previous menu.
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Once back to the previous menu, press the 2 Key to set the HiHi Alarm. Enter the HiHi set point. Once the HiHi Alarm is set, press ENTER to return to the previous menu.
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Use the RIGHT ARROW key to advance to the address menu. This is were the site address for the True Wireless® monitor as well as where the base receiver address is entered.
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Press the 1 Key to select the Site Address. Enter the Site Address and press ENTER to return to the previous menu.
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In the previous menu, press the 2 Key for the Master Position. There are 5 Master Positions, which can be used for multiple base receivers. Generally only Master Position 1 is used.
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Press the ENTER Key to advance to Master Position 1 Address. Enter the Master Site Address, which is the address of the base receiver. Then press ENTER, which will return to the Master Position menu, and then press CLR to return to the Site Address/Master Address menu.
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Use the RIGHT ARROW Key to advance to the next menu. In the next menu, the Alarm Address is not used. Press the 2 Key to set the Poll Timer.
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Press ENTER when the Master Position 1 displays in order to proceed to the Poll Timer screen.
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The Poll Timer is set in 10’s of minutes. The purpose of the Poll Timer is to keep the supervisory timer in the base receiver, that is associated with this remote True Wireless® monitor, from timing out in the event there is no transmission resulting from a change in reading or status. The Poll Timer can be set for 10, 20 or 30 minutes. If set to 3, for example, the True Wireless® monitor will transmit to the base receiver if there has been no transmission for 30 minutes. This does not mean that the True Wireless® monitor transmits every 30 minutes. It means that the monitor will only transmits if there has not been a transmission in the specified poll time, (ie. 30 minutes).
Once the Poll Timer is set, press the ENTER key, which will return to the Master Position 1 screen. Once at the Master Position 1 screen, press the CLR Key to return to the previous menu.

Press the RIGHT ARROW Key to advance to the next Menu.
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The RF Diagnostics selection allows the operator to hold the radio keyed for 3 seconds in order to get a reading on a watt meter in order to verify radio signal strength. This feature will be addressed in the Trouble Shooting section of the manual. The True Wireless® monitor can operate on 230VAC/50Hz for countries where applicable. To insure that the True Wireless® monitor is set for 60Hz (U.S.), press the 2 Key for the following display. By using the RIGHT and LEFT ARROW keys, the Line Rejection can be toggled from 60Hz to 50Hz. Press the ENTER Key to return to the previous menu.
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Press the RIGHT ARROW key to advance to the calibration menu. The calibration menu is addressed in the Calibration Instructions later in this manual.
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Press the CLR button to exit the Setup. In normal operation the main display should appear and toggle back and forth between “SAFE” and Battery Voltage.
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Setting Radio Squelch (Not used with SDU2000 Radio)
When a new True Wireless® monitor is put in service or when a radio or circuit board is replaced, the squelch must be manually set. Refer to Figure 5, True Wireless® Main Circuit Board to locate the test points and potentiometer for setting the squelch.

A radio scanner should be used when setting the squelch to insure that, while making the adjustment, there are no transmissions occurring on the system’s frequency. Your frequency is _____________ MHz. Monitor this frequency with the scanner by pressing the scanner’s program key, enter the frequency and press the enter key. Now you should only hear transmissions being produced on the True Wireless® frequency.
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Figure 5. True Wireless® Main Circuit Board Diagram
Using the diagram, locate Test Point 2 (TP2), the U9 Op Amp and the RP2 Potentiometer on the True Wireless® main circuit board. 

To set the squelch, connect a voltmeter on the True Wireless® circuit board to TP2 and the 7th Pin on the U9 Op Amp. The voltmeter will either read 0 or 5 volts DC (+/- .05). With the voltmeter reading the voltage between these two points, turn the RP2 Potentiometer counter clockwise to read 0 VDC on the meter. Then slowly turn it clockwise until you read 5 VDC. Once you read 5, you should add just a couple more degrees clockwise from where it went from 0 to 5 VDC. Then the squelch is set. Note: The more RP2 is turned clockwise into the 5 VDC zone, the weaker the radio power will be, so you just want to barely pass from 0 to 5 VDC.

If a radio transmission occurs while the voltmeter is monitoring the 5 VDC between TP2 and the 7th Pin on the U9 Op Amp, you will notice the voltage momentarily drop. The purpose of this is to prevent more than one radio transmitting at the same time. Therefore, if one True Wireless® tries to initiate a radio transmission to the base receiver and another True Wireless® transmits first, the squelch voltage will momentarily drop on the second monitor, which will yield to the first transmitting monitor. The results are that both transmissions are received by the base receiver without radio signals colliding.

Now that the radio squelch is set, you can press the blank button on the keypad and a TX should appear on the right side of the True Wireless® display.
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The TX should disappear within 5 seconds. If the True Wireless® monitor does not get a reply from the base receiver, it will retry two more time causing the TX to remain for up to 15 seconds. Refer to the Trouble Shooting Guide if this occurs. 
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From time to time an RX will appear on the right of the display. This is an indication of the base receiver replying to one of the remote monitors. When the base receiver replies, all True Wireless® monitors in the field hear the transmission, but if the site address does not match, the message is not used. Only the True Wireless® monitor with the correct site address will accept the message as a receipt acknowledgement of the transmission it sent to the base receiver.
Setting the Battery Charge Voltage Level
When a new True Wireless® monitor is put in service, the charge level for the battery voltage must be set. Refer to Figure 5, True Wireless® Main Circuit Board diagram to locate the potentiometer for setting the voltage charge level.

The battery voltage charge level is set with Potentiometer RP3. Locate this potentiometer on the circuit board. Once found, with the True Wireless® monitor powered by Solar in full sun, AC or 24 VDC, unplug the battery and view the display. The voltage should drop to 9.5 VDC with the battery unplugged. If the reading is below or above this, adjust Potentiometer RP3 to achieve 9.5 VDC on the display. Once the adjustment is completed, plug the battery back in to the circuit board. Caution: Do not plug the battery in backwards as it will damage the board. The battery should read approximately 13.4 when fully charged. 
Setting the Display Contrast Level
The display contrast level can be adjusted to optimize viewing using the Potentiometer RP1 located on the upper part of the circuit board just below the display.
Sensor Zeroing and Calibration Instructions
Calibration of the True Wireless® Monitor can be accessed through either the Supervisor Mode or the User Mode. This instruction will demonstrate the calibration of a True Wireless® Ammonia Monitor through the User Mode. Prior to calibration, it is good practice to check the Splash/Dust Guard to be sure that the diffusion path is not being interfered with. The 80 mesh polypropylene screen should be clear of any blockage.
The first step is to log on in to the User Mode. To do this, press and hold the ENTER button on the key pad until the display reads as follows.
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Once at this display, press 2 for USER and enter password 777, which will be illustrated as *** on the display, and press ENTER. Now the display will read
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First, in the presence of clean air, press 1 to ZERO the sensor. This will take about 15 seconds. Once zeroing is complete the display will return to the previous menu at which point you will press 2 to SET SPAN. The display will then read
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The calibration gas level in PPM should be entered followed by pressing the ENTER key. We are using 50 ppm Ammonia for illustration purposes. Then the display will read
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Without applying gas yet, press the ENTER key again and the display will read 0 counts. It is not a problem if the display toggles between 65535 and 0 because the 65535 is just below zero. Once calibration gas is applied the raw count reading will rise.
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At this point apply the calibration gas to the sensors calibration port located on the Splash/Dust Shield as shown in Figure 4. Cover the sensor with a cloth or something that will protect from wind from diluting the sample through the diffusion holes in the bottom of the splash/dust shield. Once the gas is flowing on the sensor, the raw counts will rise in the range from 0 to 35,000 raw counts. 
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Allow one to two minutes for the counts to stabilize and press ENTER. Assuming the counts went up to 21237 with 50 ppm of gas, on a 0 to 35000 count scale, we know that the range is 0 to 82 ppm scale. 
35000 ÷ (21237 ÷ 50) = 82
What this means is that as the sensor ages, with future calibrations, the range will increase. For example, a year from the first calibration and as the sensor loses sensitivity, applying the same 50 ppm may only result in 15324 counts at which case the sensor has lost roughly ¼ of its sensitivity. Therefore, the new range becomes as follows 0 to 114.
35000 ÷ (15324 ÷ 50) = 114
This range can be manipulated through the use of jumpers JB, JC and JD on the circuit board. As jumpers are removed, the raw count increases, thereby reducing the range. The jumper with the lease effect is JD, whereas the jumper with the most effect is JB. Multiple or all the jumpers can be removed to create the greatest increase in raw counts in order to reduce the scale.
The raw counts should be recorded in the Periodic Maintenance Logs. This is important because in the future if you apply the same 50 ppm and only reach a raw count of 5,000 counts, then using our example, your sensor would be 75% depleted. At this point it is good safety practice to replace the sensor.
Once the ENTER has been pressed to lock in the calibration, the True Wireless® monitor returns to its normal operation and will display the updated gas value once the Analog Filter has timed out. Using our example and assuming the gas is still applied, the display will read as follows.

The True Wireless® Monitor returns to its normal operating mode which will display as follows
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If the reading continues to climb, while leaving the gas applied, you can re-enter into the calibration mode, skip the zeroing procedure, and go directly through the calibration procedure to further correct the span.

At this point calibration gas should be removed and verification should be sought from the control room that the readings were successfully transmitted in.

Trouble Shooting Guide

Sensor Failure: 
Sensor failure is eventually inevitable since the sensors are consumable. When calibrating sensors, it is good safety practice to replace the sensor when it gets near 25% of the sensitivity when new. This procedure is covered in the Zeroing and Calibration section of the manual. Normal cause of sensor failure is overexposure to gas, time in service, or excessive temperature. In the Periodic Maintenance Log, a record should be kept of the raw counts during each calibration in order to know when the sensor is approaching 25% of its life. Once the sensor reaches that point, it should be replaced, recalibrated and recorded in the Periodic Maintenance Log.
Battery Failure:

On AC units the battery may drain as a result of a blown fuse. See Figure 5, Main Circuit Board diagram. For Solar applications, be sure the solar panel is receiving adequate sun. In full sun light, test S+ and S- to determine if the solar panel is supplying in excess of 18VDC. If not, replace the solar panel. If the power checks out, return the main circuit board for repair. In this case, the charging circuit on the main circuit board is most likely damaged.
Communication Failure:

A communication failure problem can stem from either at the remote True Wireless® monitor or at the base receiver. A communication fail will be evident on the display of the base receiver, which will be indicated under the “CM” as a “1” for a specific sensor. If all sensors are in failure, generally that is a good indication that the problem is in the base receiver. If the problem is only with a specific remote True Wireless® monitor, the problem will most likely be in the field with that unit.

Let’s assume in the first scenario that all the monitors are in communication fail and so we will address the problem at the base receiver. The first step is to cycle the power on the True Wireless® Modem Interface Board and wait 10 or 15 minutes to see if any monitors are received and their communication fail indicators clear. If not, cycle the power on the Rug9 and again wait see if any indicators clear. When a transmission is received the reply from the base receiver will cause the red KEY LED to momentarily illuminate on the Rug9 Modem Card. If one of these two steps corrected the problem, most likely there was a transient that stopped the communications.
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Figure 6. Rug9 Modem Card with True Wireless® Modem Interface Board on Base Receiver
If the base receiver is still not receiving transmissions, power down and remove the Modem Interface Board. With the board removed, isolate it with a non-conductive material to prevent the board from grounding out on any other conductive surface. Power the Modem Interface Board back up with all the cables plugged in, set the squelch using the same procedure as the remote True Wireless® monitors and with the assistance of Figure 7. Note that RP1 is used instead of RP2 for the adjustment. 
Once the squelch has been set, power down the card, return it back into its slot and power it back up. Wait to see if transmissions are received. If not, replace the radio and reset the squelch for the new radio.

If the problem still persists, check the lightning arrestor by using a watt meter. This procedure requires the watt meter to be inline between the lightning arrestor and the external coax to the antenna. With a 10 watt slug pointed towards the antenna direction, press the 1 Key on the Rug9 display and see if the indicator on the watt meter momentarily shows the transmission passing through. If not, replace the lightning arrestor.

At this point, if the problem is not corrected, the Rug9 Modem Board should be replaced. If that does not correct the problem, the mother board should be checked to ground. This is done by measuring the resistance between the GND on the Rug9 LC Board and the Rug9 Chassis. The resistance should be 1 Meg ohm.
Contact factory if problem still persists.
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Figure 7. Side View True Wireless® Modem Interface Board on Base Receiver

The second scenario addresses the communication failure of a single remote True Wireless® monitor. In this event, the trouble shooting needs to be conducted in the field. When diagnosing the remote True Wireless® monitor, the technician will require both a watt meter and a scanner.
The first step is to verify that there is sufficient battery voltage. This is shown on the display. If the display is blank, then check the battery with a voltmeter internally. 

Assuming the battery is good and the display is functional, with the scanner tuned to the frequency, attempt to transmit to the base receiver by pressing the blank key and looking for the TX to appear on the display, thus indicating the True Wireless® monitor has attempted to communicate with the base receiver. If a transmission is heard on the scanner, there should be an immediate second transmission heard from the base receiver and the TX should clear. Since the monitor is in communication fail, we will assume there is no reply transmission heard from the base receiver.
If there was no initial transmission from the True Wireless® monitor heard as a result of pressing the blank key, be sure that both the True Wireless® site address and the base receiver site address are configured in the monitor using the procedures outlined in the Setup and Operational Instructions section of the manual. 
Assuming the addresses are correct, open the monitor and check the radio connections. If the connections are in tact, first replace the radio and reset the squelch. This can be done, for testing purposes, by disconnecting the BNC and DP9 connectors from the internal radio and plugging them into the new radio externally. If the problem is not corrected, replace the main printed circuit board. This will require setting up the new board including setting the squelch, battery voltage charge and display contrast as outlined in the Setup and Operation Instructions section of the manual.
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Figure 8. Watt meter connection diagram
If the initial transmission is heard on the scanner as a result of pressing the blank key, but no reply is heard, it is possible that the radio amplifier is blown. You will still hear the transmission up close with the scanner if the radio amplifier is blown, but there will not be sufficient power to reach the base receiver. This can be verified using the watt meter. The watt meter should be inline between the external NMO mount and the antenna. In order to do this a NMO to N Adapter will be required to connect the watt meter to the True Wireless® monitor. From the adapter to the wattmeter will require and N to N jumper and a 50 ohm dummy load should be used in place of the antenna.

Once this is set up, enter into the RF Diagnostics menu in the setup using the procedure in the Setup and Operational Instructions section of the manual. 
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Press the 1 Key for RF Diagnostics.
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Press the 1 Key for Key Radio. This will cause the radio to stay keyed for 3 seconds in order to get a sufficient reading of output power of the radio. The output power on the watt meter should be between 4 and 5 watts. If there is almost no response from the watt meter, then the radio should be replaced.
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In this same menu, by pressing the 2 Key for Send Message, the communications integrity can also be verified. In the send message menu, type in the base receivers site address and press ENTER.
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If the True Wireless® monitor successfully receives the base receiver’s replies, the display will read as follows.
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If the True Wireless® monitor is unsuccessful in receiving a reply from the base receiver, the display will read as follows.
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If a neither a replacement radio or main circuit board corrects the problem, contact the factory.

Replacing the Keypad:
In the event that the keypad fails, which normally would be indicated by either a non-response or responding when keys are not pressed, some guidelines need to be followed in order to protect the internal components from weather damage.
When replacing the keypad, remove the main printed circuit board in the True Wireless® monitor and then remove the keypad from the monitor face. The True Wireless® enclosure face should be made free of any adhesives or contaminants left from the previous keypad. Install the new keypad.

Once the new keypad in installed, with clear silicone sealant, apply a bead of silicone around the internal side of the window to prevent any water leakage. Also use the silicone sealant to seal the port that the ribbon cable enters into the enclosure. Seal both above and below the cable in this port.

Replace the main circuit board and plug in the display, radio, battery, main terminal block and sensor. 

Addendum: Optional Relay Board Wiring Schematic
Gastronics, Inc. offers an optional Dual Relay Board rated for 10 Amps. The relay board is normally factory installed and is wired to the BT+, H and HH on the Green Terminal Block located on the True Wireless® main printed circuit boards. The wiring is illustrated in Figure 8 below.
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Figure 8. Optional Relay Board for 115VAC Devices

Gastronics, Inc. Standard Equipment Warranty
Gastronics, Inc. warrants the True Wireless® gas monitoring equipment manufactured and/or sold by it to be free from defects in materials, workmanship, and performance for a period of one year from date of shipment from Gastronics, Inc. Any parts found defective within that period will be repaired or replaced, at its option, free of charge, f.o.b. factory.
Warranty is voided by misapplications and/or abuse, including rough handling, mechanical damage, alteration or repair by an unqualified person and/or procedures not in accordance with the corresponding instruction manuals and specifications. It is considered common knowledge that continuous exposure, extreme exposure or regular overexposure to gas will reduce the life of a gas sensor and therefore the warranty will not apply to sensors subject to these conditions. This warranty indicates the full extent of our liability, and we are not responsible for removal or replacement costs, local repair cost, transportation costs, or contingent expenses incurred without our prior written approval.

Gastronics, Inc.’s obligation under this warranty shall be limited to repairing or replacing and returning any product which Gastronics, Inc., upon a detailed examination by Gastronics, Inc., shall disclose to have been defective. To receive warranty consideration, all products must be returned to Gastronics, Inc., at its manufacturing facilities with transportation charges prepaid.

This warranty is expressly in lieu of any and all other warranties and representations, expressed or implied, and all other obligations or liabilities on the part of Gastronics, Inc., including, but not limited to, the warranty of fitness for a particular purpose. In no event shall Gastronics, Inc. be liable for direct, incidental, or consequential loss or damage of any kind connected with the use of its products or failure of its products to function or operate properly.
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