2007 Northern Mine Rescue Contest

Rochester, NY

Written Test – Multi-gas Instrument (TMX-412) Competition
Name____________________________
Company___________________________

Team Name_______________________
Contest Position No.__________________

Team Member No._________________

Directions: Circle the letter preceding the correct answer to each of the following questions.  Circle only one answer per question.

From MSHA Training Module 2203: MINE VENTILATION
1. An downcast shaft is a(n) ______________ airway.

A. exhaust

B. intake



C. neutral

D. none of the above

2. Reason(s) why mine rescue teams should not alter ventilation without authorization from the command center are ______________

A. Altering the ventilation could force deadly gases into areas where survivors might be located.

B. It could force explosive gases over fire areas or hot spots and cause an explosion.

C. It could also result in ventilation changes that would alter the air at the fresh air base.

D. All of the above.


3. ______________ a mine rescue team can erect adequate temporary bulkheads quickly and efficiently.

A. Through teamwork,

B. Through practice,

C. With the proper materials,

D. All of the above


4. During rescue team’s explorations, the main fan ______________ 

A. should be kept running.

B. should be continually monitored.

C. both of the above.


D. none of the above.

5. An exhaust fan pulls air from the mine. 


A. True

B. False


From MSHA Training Module 2202: MINE GASES

6. An increase in temperature causes a gas to expand. 



A. True

B. False     

7. Atmospheric pressure affects the diffusion rate of a gas.



A. True

B. False     

8. Sulfur dioxide is much heavier than normal air.  


A. True

B. False     

9. Hydrogen needs as little as 5 percent oxygen to be explosive.



A. True

B. False     
10. Battery charging stations produces ______________

A. carbon monoxide

B. carbon dioxide

C. hydrogen
D. all of the above

11. A disrupted ventilation system could result in ______________

A. an oxygen-deficient atmosphere

B. a buildup of toxic gases

C. a buildup of explosive gases

D. all of the above
 
12. A gas will diffuse more rapidly with ______________

A. an increase in temperature

B. a decrease in atmospheric pressure

C. both A and B


D. none of the above 

From Metal and Nonmetal National Mine Rescue Contest Rules:

13. Tests for carbon monoxide (CO) must be made

A. at the back or roof

B. at chest height 


C. below the waist

14. Nitrogen dioxide (NO2) is relatively light.


      
A. True

B. False  
TMX-412 Instruction Manual REV 10

15. When zeroing is complete the instrument display will indicate O2 CAL and will show the current full span value of the oxygen sensor.  The oxygen sensor will be spanned to 21.0 in approximately 1 minute.  Oxygen calibration may be aborted at this time by pressing MODE switch.)  

A. True

B. False       

16. The TMX412 does not have to be turned off while charging the battery.


     
A. True

B. False     

17. After the instrument is turned ON, the following startup screen(s) will be

      displayed: ______________

A. SENSOR CONFIGURATION

B. WARM-UP TIMER

C. A and B 

D. None of the above

18. Obstruction of the sensor aperture areas and/or contamination of the water barriers may cause readings to be ______________ than actual gas concentrations. 

A. higher 

B. the same

C. lower 

19. When the TMX412 detects methane gas in excess of 5% by volume, the  

      following occurs ______________ 

A. a high alarm condition is latched

B. +OR is displayed in place of the combustible gas reading

C. power is removed from the combustible gas sensor

D. all of the above 
20. Silicon compound vapors may cause readings of combustible (methane) gas

     to be  _____________  than gas concentrations     
A. higher
B. the same 

C. lower        

21. When approximately ______________ of instrument operation energy

      remains in the battery, the instrument emits a short beep every 15 seconds.

A. 15 minutes

B. 30 minutes

C. 45 minutes

D. 1 hour 
 
22. Calibration will be most accurate when the instrument has been in a stable

      temperature environment for at least ______________ prior to calibrating.

A. 15 minutes

B. 30 minutes

C. 45 minutes

D. 1 hour 


23. When all sensors have been calibrated successfully the instrument will emit a 

short beep.  The sensor configuration will be shown on the display and ______________ to warn of marginal calibration.

A. sensor identifiers will flash 


B. sensor identifiers will be blank

C. sensor identifiers will glow

D. none of the above

24. The maximum display range for the combustible/methane sensor is


 ______________

A. 5% Methane

B. 100% Methane

C. 100% LEL

D. A and C


25. The TMX412 uses the continuous high alarm tone for both low (depletion)

      and high (enrichment) oxygen alarm conditions.

     A. True

B. False      

Answer Key for Northern Mine Rescue Contest Multi-gas Instrument (TMX-412) - Written Test
From MSHA Training Module 2203: MINE VENTILATION
 1.  B

answer on page 8
 2.  D

answer on pages 33 and 34
 3.  D

answer on page 37
 4.  C

question on page 65 answer on page 67


 5.  A

question on page 65 answer on page 67
From MSHA Training Module 2202: MINE GASES



 6.  A

page 10
 7.  A

page 11
 8.  A

page 13


 9.  A

page 14
10. C

page 37
11. D

page 5



12. C

page 15
From Metal and Nonmetal National Mine Rescue Contest Rules 2004
13. B

answer on page 36, Item 2


14. B

False on page 36, Item 2 it states “relatively heavy”
TMX-412 Instruction Manual REV 10

15. B

(on pg 13, next to last paragraph, “The oxygen sensor will be   in approximately
                        30 seconds”.)

16. B

on page 8, “NOTE: The TMX 412 must be turned off while charging the battery.”
17. C

answer on page 9 under 4.2 TURNING THE TMX412 ON AND OFF
18. C.  

answer on page 3, 5th item

19. D

answer on page 11, 4.5.4 COMBUSTIBLE GAS OVER-RANGE
20. C

answer on page 3, 4th item
21. D

answer on page 12, 4.5.5 LOW BATTERY WARNING
22. D

page 13, third paragraph
23. A

answer on page 14, 5th dot
24. D

answer on page 27 under MEASURING RANGE: LEL and CH4 (Methane)
25. A

True on page 11, 4.5.2 HIGH ALARM
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