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Description :

The TMQ-34 is a portable United States military weather measuring system that is powered by a rechargeable NiCAD battery. It can operate continuously provided a power source is available to recharge the battery, and if a spare battery is available to power the system.

The TMQ-34 displays wind speed and direction, peak wind speed, dew point, barometric pressure, 3-hour pressure change, and the minimum and maximum temperature. The results of the measurements are shown on the display panel, which is activated by pressing the READ/TEST button. The system is intended for use in the tactical environment by weather personnel in support of contingency landing operations, drop zones, bare-base airfields, and special operations sites.

The entire TMQ–34, including the bagged mast assembly, and the transit case, weighs less than 30 pounds. The set contains a mast assembly in a carrying bag and the system transit case, which contains, the computer module with a pressure sensor, and a sensor module containing a compass, anemometer, a red sensor for temperature and a white sensor for humidity, a battery and battery charger module, a screwdriver, and a mast adapter. The TMQ–34 can operate in temperatures ranging from a low of –51°C to 55°C or –59.5°F to 132°F. The TMQ–34 is intended for use in a tactical environment with an operating range of 100 feet below sea level to 10,000 feet above sea level. The set consists of four functional units:

·   Computer Module. 

·   Battery Charger Module. 

·   Sensor Module.

·   Mast Assembly

Computer Module. This module consists of a computer-circuit-card assembly, a barometric-pressure transducer, and a rechargeable NiCAD battery. The computer module may be operated without the sensor module connected if only barometric pressure information is required.

Battery Charger Module. This provides a constant current output to recharge the NiCAD battery. The TMQ–34 is designed to operate continuously for 72 hours before a battery change or charge is required.

Sensor Module. This assembly consists of a wind direction circuit card, wind speed, temperature, relative humidity, and power supply circuit card assembly, a quadrature circuit card assembly, and the transducer assembly. 

Mast Assembly. The mast assembly consists of six mast sections, and a tripod base whose purpose is to elevate the sensor module in order to measure above ground weather conditions. 

Operation

As with any piece of equipment, there are a few general safety precautions that should be applied during all phases of operation and maintenance of the TMQ–34.

·   Keep the TMQ–34 away from live circuits such as suspended overhead wires.

·   Do not attempt to replace components or make any adjustments inside the equipment. This should only be done by maintenance personnel. 

·   The battery should be removed before any piece of equipment is shipped or stored. 

·   The TMQ–34 is not an all-weather piece of equipment. Therefore, it is not waterproof and must be taken in during extended precipitation.

Setup. To begin the setup operation, start with the tripod portion of the mast. Open the mast transport bag, and remove all of the contents. Place the gray cable bag, the white tipped mast section, and one smooth mast section off to one side for later installation. Insert two of the three yellow-banded mast sections into the yellow mast tripod base. Tilt the tripod section slightly and insert one smooth non-banded mast section through the center of the tripod base. Pull this mast section upward through the center section of the tripod to achieve clearance. Then, install the third yellow-banded leg in the tripod. Locate the mast base to its desired position with all four mast sections resting on the ground.

CAUTION: The sensor module has a built-in automatic north-seeking compass. To minimize sensor errors, locate the completed mast and sensor module away from elements such as iron, steel, and magnets.

To install the sensor module and complete the mast assembly, first press the pressure relief valve on the transit case to equalize the pressure inside with the pressure outside the case. This function is especially important after significant changes in elevation. Next, unlatch and remove the top cover of the transit case. Remove the sensor module and white mast adapter from the transit case, and screw on the mast adapter to the base of the sensor module. The sensor module can now be connected to the white tipped mast section that was placed off to one side earlier. After the sensor module is connected to the top mast section, connect either end of the gray cable that was also in the mast assembly bag to the cable connector from the sensor module. The connected sensor module cable can now be clipped into the black cable retainer located near the top of the white tipped mast section. Rest the connector against the cable retainer in order to reduce cable stress on the sensor module. Elevate the white tipped mast section and insert the remaining smooth mast section into its base. The completed upper mast section is now lowered onto the already assembled tripod base.

Remove the computer module from the transit case and set it inverted on a flat surface. Make sure the power switch is in the left hand OFF position. To install the battery in the TMQ–34, use the screwdriver provided in the transit case to loosen the four captive fasteners and two screws securing the battery cover to the bottom of the computer module. Next, remove the NiCAD battery from the transit case and install it in the computer module by inserting the connector on the battery to the connector on the computer module. Replace the cover to the computer module and tighten the fasteners and screws.

Remove the remaining sensor module cable from the cable bag  and connect the sensor module electrical connector to the connector on the side of the computer module and connect the black connector to the cable connector coming from the mast assembly. 

Operations. To operate the TMQ–34, first open the barometric sensor vent valve located on the right hand side of the computer module. Rotate the knurled knob one full turn counter clockwise to fully open the vent. Opening this vent allows ambient air to enter the computer module to be measured by its internal barometric pressure sensor. Once the vent valve is open, set the power switch on the front of the computer module to the right hand ON position. The TMQ–34 needs approximately 3 minutes to stabilize to obtain accurate readings. The power switch is normally left on to record pressure tendencies, maximum/minimum temperature, etc. Next, turn the sensor function selector switch to position number nine. This is a built-in-test. After the 3 minutes following the initial turn-on, press and release the READ/TEST button making sure the word "WAIT" is displayed on the display panel. Wait at least 10 seconds, then press and release the READ/TEST button a second time. The system automatically performs an internal diagnostics test of the circuit boards. Make sure the entire display panel illuminates and then extinguishes. Three seconds after the READ/TEST button is depressed, the display panel should show the word "PASS." This indicates that the system is ready for normal operation. If "PASS" is not displayed, the failure code "FAIL," a blank panel, or an erratic display indicates a malfunction. The most common cause of a fail statement is a dead battery. If the battery is dead, replace the battery. If it still fails, rotate the sensor switch from position number one through position eight. After each position, press the READ/TEST button, and note any failure codes that appear on the display. Report any system anomalies to the LCO, or Launch Director.

Wind direction. Set the sensor function switch to position number one. Next, press the READ/TEST button. The 2-minute average wind direction is displayed on the panel.

Important Note: The display values are in degrees and are based off of a navigational compass where a 000 degree value is NORTH, 180 degrees indicates SOUTH, 90 degrees denotes EAST, and 270 for WEST.  These values are also labeled on the top of the computer module. 

Wind speed. Turn the sensor function switch to position number two. Again, press the READ/TEST button to obtain the 2-minute average wind speed. The reading appears on the display panel.

Conversion Equation: The displayed wind speed value is in Knots. To convert this value to Miles per Hour, multiply the displayed value of position number two by 1.152. A label with this equation is located on the top of the Computer Module. If the displayed value is greater than 18, then the wind speed is greater than 20 Miles per Hour and launch operations will need to be suspended in compliance with the launch safety codes. Contact the Launch Director in the event these values are displayed.

Temperature. For the current ambient air temperature, rotate the sensor function switch to position number four, and press the READ/TEST button. The temperature readings are displayed in degrees Centigrade and tenths. There is a temperature conversion chart stenciled on the top of the computer module for converting to degrees Fahrenheit.

Dew point. To obtain the dew point, set the sensor function switch to position number five, and press the READ/TEST button. The dew point appears on the display panel. The dew-point readings are displayed in degrees Centigrade and tenths. The same conversion chart used for temperature, also applies to dew point.

Important Equation: One of the critical requirements of our FAA waiver is to not launch within 500 feet of the base of the clouds. The TMQ-34 can give us the cloud base altitude using two readings and a conversion equation. Set the selector switch to position four and press the READ/TEST button. Record the displayed value. Then, re-set the selector switch to position five and press the READ/TEST button and record that displayed value. Subtract the position five value from the position four value, and multiply that result by 450. This value is the altitude to the cloud base in feet. If this value is less than 5,000 feet, notify the Launch Director. A label of this equation is located on the top of the computer module. 

Peak wind direction/peak speed. Set the sensor function switch to position number three, and press the READ/TEST button. Peak wind direction, peak speed, and time appear on the display panel. Note that the time relates to the minutes from the time of occurrence of the displayed values. These values are for the peak wind speed which has occurred since last accessing this data. Displaying data clears the memory and starts the clock for the next peak wind display. Also note that the computer module does not have a built-in clock.

Barometric pressure. The TMQ-34 displays barometric pressure readings measured in millibars over a pressure range from 600mb to 1099mb. Pressure readings on the display drops the first digit if the pressure is less than 1000mb (i.e. 998.4mb reads as "98.4") and the first two digits if greater than 1000mb (i.e. 1027.3mb reads as "27.3"). Barometric pressure readings are possible without the sensor module being connected. First, set the sensor function switch to position number six and depress the READ/TEST button. The barometric pressure appears on the display panel.

If a 3-hour pressure change is required, set the sensor function switch to position number seven, again press and hold the READ/TEST switch. A 3-hour change appears on the display panel. The word "WAIT" appears on the display panel if the TMQ–34 has not been in operation for a minimum of 3-continuous hours. If there is no sign the pressure is rising, a minus sign indicates the pressure is falling.

Conversion Equation: A more common measure of barometric pressure is in inches of Mercury (Hg). To convert the millibar value, divide the complete value from the position six display by 33.853. For example, if 98.4 is displayed, its complete value would be 998.4. This value divided by 33.853 would result in a value of 29.49 inches of Mercury (Hg). A label with this equation is located on the top of the computer module.

Minimum/maximum temperature and time measurement. Next, set the sensor function switch to position number eight, and press the READ/TEST button. The minimum temperature and time, since occurrence, then the maximum temperature and time, in minutes since occurrence, appear on the display panel. These are representative values for the time since the last reading. Subtract the minutes from the current time.

Tear down. To power down the TMQ–34, close the barometric pressure vent valve on the computer module by rotating the knurled knob in the clockwise position one full turn, or until it closes, then return the power switch to the left hand "OFF" position. Next, disconnect the sensor module cable from the computer module, and then remove the battery. Lower the upper section of the mast assembly and disconnect the sensor module from the mast cable. Clean any dust from the sensor and computer modules and replace them in the transit case along with the sensor module adapter, and battery. Close the transit case and latch securely. Disassemble the mast and return the mast sections, tripod, and mast cable to the mast carrier bag.

Charging of the battery. Connect the battery to the charger, and then plug in the charger to any 110VAC household outlet. A green display light is illuminated, indicating that it is charging properly. Some chargers produce an audible hum. This is normal and indicates the charger in operation. (NOTE: Although the battery requires approximately 10 hours to be fully charged, leaving it on the charger for longer periods does not hurt the battery.)

Since NiCAD batteries are often charged when they are not fully drained, a deep discharge should be performed occasionally by leaving the computer module on until the battery is completely drained.  Then, charging the battery as normal. This extends the life of the battery and allows it to work longer before it drains. NiCAD batteries should be completely discharged, when possible, before recharging. 

Self-Test Questions

Description:

1. What is the TMQ–34?

A:  The TMQ–34 is a self-contained military tactical meteorological measuring set.
2. What power source is required?

A:  The TMQ-34’s own rechargeable NiCAD (nickel cadmium) battery and 110 VAC current to power the battery charger.
3.  Describe the operating ranges of the TMQ–34 sensors.

A:   The TMQ–34 can operate in temperatures ranging from a low of –51°C to 55°C , with an operating range of 100 feet below sea level to 10,000 feet above sea level.

4. What are the four functional modules/assemblies in the TMQ–34?

A:  Computer Module, Battery Charger Module, Sensor Module, and Mast Assembly.
5. How long can the TMQ–34 operate continuously before changing or charging the battery?

A:   72 hours.

6. What does the "Sensor Module" consist of?

A:  A wind direction circuit card assembly, wind speed, temperature, relative humidity, and power supply circuit card assembly, a quadrature circuit card assembly, and the transducer assembly.

Operation:

1. Prior to opening the TMQ-34 Transit Case, what should be done first and why?

A:  Press the pressure relief valve to equalize the pressure inside with the pressure outside the compartment. This is especially important after significant changes in elevation. 

2. How long does it take the TMQ–34 to stabilize to get accurate readings?

A:  About 3 minutes for the relative humidity and the pressure sensors to stabilize
3. When operating the TMQ–34, what is the most common cause of a FAIL statement when the system encounters a fail code during the internal diagnostics test of the circuit boards?

A:  A dead battery.

4. What type of compass does the sensor assembly have?

A:  A built-in automatic north-seeking compass.
5. How does the TMQ–34 display barometric pressure?

A:  The TMQ-34 displays barometric pressure readings measured in millibars over a pressure range from 600mb to 1099mb. Pressure readings on the display drops the first digit if the pressure is less than 1000mb (i.e. 998.4mb reads as "98.4") and the first two digits if greater than 1000mb (i.e. 1027.3mb reads as "27.3"). 

6. Why would you want to occasionally do a deep discharge on the NiCAD battery?

A:  It extends the life of the battery and allows it to work longer before it drains
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