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This sub course is designed to train the skill necessary for performing tasks related to the aiming circle.  This sub course is presented in nine lessons, each lesson corresponding to a terminal objective supporting the following soldier's manual tasks:

LESSON 1:  Set Up and Recover the M2 or M2A2 Aiming Circle

    TASK NO:  061-266-4000

    TASK:  Set Up and Recover the M2 or M2A2 Aiming Circle

    CONDITIONS:  Given a complete M2 or M2A2 aiming circle in the stowed position, an orienting station (OS) (ORSTA) or a known point.

    STANDARDS:   1. Set up and recover the aiming circle following the procedural steps in FM 6-50.  

                                 (1) Set up the aiming circle

                                 (2) Level the aiming circle

                                 (3) Recover the aiming circle

2.  Recover the aiming circle and all associated equipment without error.

LESSON 2:  Declinate an Aiming Circle 

    TASK NO:  061-266-4013

    TASK:  Declinate an aiming circle. 

    CONDITIONS:  Given an emplaced aiming circle, a declination station with known data, and Field Manual (FM) 6-50.

    STANDARDS:  Determine when declination is required in accordance with (IAW) FM 6-50, declinate the aiming circle to an accuracy of +/- 2 mils, with a surveyed declination station and record the data on the notation pad. 

LESSON 3:  Orient the M2 or M2A2 Aiming Circle

    TASK NO:  061-266-5302

    TASK:  Orient the M2 or M2A2 Aiming Circle

    CONDITIONS: You will be given an M2 or an M2A2 aiming circle set up and leveled over a designated location , the end of the orienting line (EOL), an azimuth to the EOL, a declination constant (DC), an azimuth of fire, a battery or platoon in a firing area, necessary assistants, and communication with each howitzer.  

    STANDARDS: Orient the aiming circle until the 0-3200 line is parallel with the azimuth of fire.  Lay the battery or platoon until the reading on the aiming circle and the reading on the panoramic telescopes (pantels) are identical and the weapon is oriented on the line of fire.  

LESSON 4:  Establish the Azimuth of the Orienting Line (OL) by Using the Polaris-Kochab Methods. 


TASK NO:  061-266-4002


TASK:  Establish the Azimuth of the Orienting Line (OL) by Using the Polaris-Kochab Methods. 


CONDITIONS:  Given an M2 or an M2A2 aiming circle that is set up and leveled over a selected point with a night-light device installed, and a 1:50,000-scale map, Field Manual (FM) 6-50, an aiming post with a night-light attached, a hammer and an assistant and a requirement to establish the azimuth to the orienting line.


STANDARDS:  Establish the azimuth to the orienting line (OL), and determine the grid azimuth from the selected point or orienting station [OS] to the end of the orienting line (EOL) to an accuracy of +/- 2 mils.

LESSON 5:  Establish the Azimuth of the Orienting Line (OL) by Using Directional Traverse.


TASK NO:  061-266-4003


TASK:  Establish the Azimuth of the Orienting Line (OL) by Using Directional Traverse.


CONDITIONS:  Given an M2 or an M2A2 aiming circle that is set up and leveled over an orienting station (OS), an azimuth marker, an azimuth to the end of the orienting line (EOL), an aiming stake to mark each station, and two assistants.


STANDARDS:  Transfer the azimuth from one point to another to within +/- 0.5 mil per angle turned, and establishes the azimuth from the new OS to the new EOL.

LESSON 6:  Determine Location by Graphic Resection by Using an M2 or M2A2 Aiming Circle.


TASK NO:  061-266-4004


TASK: Determine Location by Graphic Resection by Using an M2 or M2A2 Aiming Circle.  

CONDITIONS:  Given an M2 or an M2A2 aiming circle that is set up and leveled over a given point, three distant aiming points (DAPs) that are visible on a map, overlay paper, a pencil, a protractor, and a 1:50,000-scale map of the area 


STANDARDS:  Determine your location by graphic resection to an 8-digit grid.  Soldier must follow the procedural steps of (1) measure the angle to each DAP; (2) Transfer the points onto the grid sheet; (3) Transfer the rays to the overlay paper; and (4) Determine the location.

LESSON 7: Perform Simultaneous Observation    

TASK NO:  061-266-4005    

TASK:  Perform Simultaneous Observation    

CONDITIONS:  Given a complete M2 or M2A2 aiming circle set up and leveled, an orienting station (OS), an azimuth to a known point (end of the orienting line [EOL]), a designated celestial body, communications, an aiming post, a master station, and necessary assistance.


STANDARDS:  Perform simultaneous observation following the procedural steps as outlined in Field Manual (FM) 6-50 to within +/- 2 mils.  
LESSON 8:  Determine and Report the Azimuth of the Line of Fire


TASK NO:  061-266-4008 


TASK:  Determine and Report the Azimuth of the Line of Fire 

CONDITIONS:  Given a tactical scenario, a declinated M2 or M2A2 aiming circle, a referred deflection, an assumed azimuth of fire, an aiming point, an end of the orienting line (EOL), and Field Manual (FM) 6-50


STANDARDS:  Determine and report the azimuth of fire following the procedural steps and to an accuracy of +/- 1 mil.

LESSON 9:  Transfer the Orienting Station (ORSTA) and the End of the Orienting Line (EOL) by Using Graphic Traverse

TASK NO:  061-266-4010


TASK:  Transfer the Orienting Station (ORSTA) and the End of the Orienting Line (EOL) by Using Graphic Traverse

CONDITIONS:  Given an M2 or an M2A2aiming circle set up and leveled over a known point, an azimuth from a known point to the azimuth mark, an appropriate aiming stake to mark each station, a base of known length, corresponding subtense tables, a target grid, a protractor, a plotting (boxwood scale), plotting pins, and two assistants. 


STANDARDS:  Transfer the orienting station (OS) to a new location, and determine an eight-digit grid to within +/- 10 meters to a new OS.

1.   INTRODUCTION.  The aiming circle is a small, lightweight instrument.  It is used in the firing battery and in field artillery survey operations.  It consists of a 4-power, fixed-focus telescope mounted on a body that permits limited elevation movement and unlimited horizontal rotation.  Two models (the M2 and the M2A2) are currently in use.

2.   DESCRIPTION.  The aiming circle consists of the aiming circle, an aiming circle cover, a plumb bob, and a tripod assembly.  Study Figures 1 and 2 to become familiar with the names of the different parts.  Refer back to these figures when needed.
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Figure 1. Aiming circle with cover removed.
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Figure 2. Aiming circle cover and tripod assembly.







3.   SET UP THE AIMING CIRCLE.  Now that you are familiar with the names of the different parts, we will begin discussing the setup procedures.

     a. Set up the tripod as follows:

         • Upend the tripod, and place the tripod cover assembly on the toe of your boot.  Unbuckle the restraining strap.

         • Loosen the leg clamp thumbscrews, and extend the tripod legs fully.  Tighten the thumbscrews.  Do not exert undue force on the thumbscrews.

         • Turn the tripod to its upright position.

         • Spread the tripod legs, and place the tripod over the occupied station.  Position one leg approximately bisecting the angle between the rear and forward stations, Keep the tripod cover assembly as level as possible. (See Figure 3)

	[image: image3.png]. ’
REAR N / FORWARD
STATION ™ 7 STATION

OCCUPIED
STATION

Figure 3. Tripod over occupied station.







• Place the loop of the plumb bob string onto the hook of the instrument-fixing screw (Figure 4A, so that the plumb bob (Figure 4B) will hang about an inch above the station.  Center the tripod approximately over the station.

• Firmly embed the tripod legs (Figure 4C), making sure that the plumb bob is within one-half inch (laterally) of being centered over the station.  The tripod head should be approximately level after the legs are embedded.

 • Remove the tripod cover assembly (Figure 4D), by loosening the instrument-fixing screw.  Let the cover hang down by its strap.
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Figure 4. Plumbing over occupied station.







b. Now that the tripod is set up, attach the aiming circle to the tripod as follows:

         • With the aiming circle cover still in place, lift the aiming circle with one hand.  With the other hand, open the spring-loaded cover (Figure 5A).  Place the aiming circle on top of the tripod (Figure 5B).

         • Then thread the instrument-fixing screw (Figure 5C), into the base of the aiming circle (Figure 5D).  The fixing screw should be tight enough to hold the aiming circle in place but loose enough to allow the aiming circle to slide on the tripod head.

	[image: image5.png]Figure 5. Mounting aiming circle on tripod.







• Slide the instrument on the tripod, and center the plumb bob directly over the station (Figure 6A).  Then tighten the fixing screw to hold the instrument firmly in place so it will not move during operation.  Next remove the plumb bob. 
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	• Remove the cover from the instrument by grasping the carrying strap on each side (Figure 7A).  Then pull the strap out away from the instrument cover to release the spring-loaded catch assembly that holds the cover on the base plate (Figure 7B).  Remove the cover by lifting it straight up, being careful not to bang it against the instrument.  Hang the cover on the tripod head cover.

[image: image7.png]Figure 7. Removing cover.







 c. With the aiming circle attached to the tripod, locate the three leveling screw knobs and loosen them so you can see 3/8 to 1/2 inch of thread.  This will permit the instrument to be leveled.  To level the instrument:

         • Place your right thumb on the screw plug (Figure 8A), and grasp the azimuth micrometer knob (Figure 8B) with the fingers of the same hand.  With these fingers, pull the knob toward your thumb.  This will allow the top portion of the aiming circle to be moved.

         • Move the top portion of the instrument until the lower tube level vial is parallel to any two of the leveling screws (Figure 8C).

NOTE:  The circular bubble is not used by surveyors.
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Figure 8. Preparing aiming circle for leveling.







  • Release the azimuth micrometer knob.  Make sure it slides back into its original position.  The instrument is now in the first leveling position (Figure 9).
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Figure 9. First leveling position.







 • Turn the two leveling screws (Figure 10A) either toward each other or away from each other until the tube bubble (Figure 10B) is centered.  The bubble will move in the same direction as your left thumb moves.

	[image: image10.png]Figure 10. Centering bubble.







 • Using the azimuth micrometer knob, turn the aiming circle so that the tube leveling vial is at a point at a right angle from the first position.

         • Center the bubble in this second position, turning only the one remaining leveling screw (Figure 11).

         • Go back and forth between the first and second positions, making fine adjustments of the leveling screws until the bubble remains centered in both positions.
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Figure 11. Second leveling position.







  • Move the top portion of the instrument (3,200 mils) directly opposite the first position.  This is the third position (Figure 12).  Do not turn any screws.

  • The bubble should be within one vial mark of being centered.  If the bubble is more than one mark off, use the two leveling screws used in the first position and correct one-half of the error.
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Figure 12. Third position.






• Move the aiming circle to a fourth position, 3,200 mils from the second position (Figure 13).

 • If the bubble remains centered in this position, rotate the instrument throughout 6,400 mils.  If the bubble remains centered (within one graduation), the instrument is considered level.

  • If the bubble in the fourth position is more than one mark off, use the leveling screw that was used in the second position to correct one-half of the error.
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Figure 13. Fourth position.






 • Recheck the level in all four positions.  If the bubble remains in the same off-centered position, the instrument is considered level.  If the bubble continues to displace by more than one graduation, the aiming circle should be turned in for repair.

NOTE:  If you move the tripod during leveling, make sure you level the tripod again. 

PRACTICE EXERCISE:

Complete the following exercises by circling T for true or F for false, circling the letter preceding the correct answer, or filling in the blanks, as appropriate.  Be sure to complete the practice exercises as they appear.  They are "building blocks" and will help you complete the rest of the sub course successfully.  The answers follow the last exercise.  If any of your answers are incorrect, restudy the appropriate part of the sub course before you continue.

     1.   When preparing the tripod for use, turn the tripod upside down and place the tripod head on--

          A. your left hip

          B. the toe of your boot

          C. dry, firm ground

     2.   When placing the tripod over the station, point one leg--

          A. toward the rear station

          B. toward the forward station

          C. midway between the rear and forward stations

     3.   The tripod is set up and ready when the legs are firmly embedded in the ground and the plumb bob is laterally within _____ inch of the point.

          A. one

          B. one-half

          C. one-fourth

     4.   T F The correct first position is when the tubular level vial is parallel to the two leveling screws to be used.

     5.   T F Surveyors use the circular bubble only.

     6.   T F In the second leveling position, two leveling screws are used.

ANSWERS:

     1.   B.

     2.   C.

     3.   B.

     4.   T

     5.   F

     6.   F

4.   MARCH ORDER THE AIMING CIRCLE.  March order the aiming circle as follows:

     • Tighten the level screws downward until no threads are exposed.

     • Place the azimuth micrometer knob over the notation strip.

     • Ensure the magnetic needle is locked.

     • Cover the two tube level vials.

     • Place the dome-shaped cover over the aiming circle.  Pull up on the carrying strap to fasten the cover clamps securely to the base plate.

     • Loosen the instrument-fixing screw, and remove the instrument from the tripod.

     • Replace the tripod head cover.  Tighten the instrument-fixing screw to hold the cover in place.

     • Upend the tripod, loosen wing nuts, collapse the legs, tighten wing nuts, and strap the legs together.  Your aiming circle is march ordered.

5.   COMPARISON OF THE M2 AND M2A2 AIMING CIRCLES.  The M2 and the M2A2 operate the same.  All characteristics are the same except the elevation.  The M2A2 model allows an additional 300 mils of elevation movement.  The maximum elevation for the M2 is 800 mils.  The maximum elevation for the M2A2 is 1,100 mils.  Figure 14 shows that the elevation micrometer knob and scale differ and the magnetic needle cover has been changed on the M2A2 to allow for the greater maximum elevation.
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Figure 14. M2 and M2A2 aiming circle.







PRACTICE EXERCISE:

     7.   The first step in march ordering the aiming circle is to--

          A. collapses the tripod legs.

          B. straps the legs together.

          C. tightens the leveling screws.

8. When march ordering the aiming circle, place the azimuth micrometer knob over the-

          A. notation strip

          b. First leveling screw

          c. Third leveling screw

     9.   The major difference between the M2 and the M2A2 aiming circles is their--

          A. horizontal movement

          B. elevation movement

          C. operation

ANSWERS:

     7.   C.

     8.   A.

     9.   B.

6.   SUMMARY.  The aiming circle is an instrument used by the firing battery and by field artillery surveyors.  The aiming circle must be properly set up before it can be used.  Once the tripod is set up and you attach the instrument, you must level it before turning angles.  Both the M2 and the M2A2 are operated the same.  The M2A2 allows 300 mils more maximum elevation.  After use, the aiming circle must be march ordered following specific steps to prevent damage to the instrument and so it will be ready for use when needed. 

LESSON 2

DECLINATE AN AIMING CIRCLE
OBJECTIVE

On completion of this lesson, you will be able to declinate an aiming circle at a declination station, or without a declination station, and determine the vertical angle correction.

7.  INTRODUCTION.  The three types of north referred to in artillery survey are true, magnetic, and grid.  Artillery surveyors consider the term "true north" to be the same as astronomic and geodetic north.  Artillery surveyors establish all directions with respect to grid north.  To determine grid north with an instrument equipped with a magnetic needle, you first determine the angular difference between grid and magnetic north.  Surveyors call the clockwise angle from grid to magnetic north the declination constant or the grid azimuth of magnetic north (Figure 15).  The declination constant will change from month to month because of annual magnetic variations.
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Figure 15. Sample declination constants






8.  DECLINATION PROCEDURES.

     a. In determining the declination constant and keeping it current, you should be aware of the following rules concerning declination:

         •  Normally, you declinate the aiming circle after a move of 25 miles (40 kilometers) or more from the last declination area.  Moving the aiming circle any appreciable distance may change the relationship of grid north and magnetic north as measured by the instrument.  Therefore, in some locations, a move of less than 25 miles may require redeclination of the aiming circle.

         • Check the declination of the aiming circle after an electrical storm or after it receives a severe shock, such as a drop from a truck to the ground.  Damage of the delicately balanced magnetic needle by an electrical storm or a shock could cause a significant change in the declination constant.

         •  Declinate the aiming circle at least every 30 days to guard against changes caused by unreported accidents to the instrument and the constantly changing location of the magnetic field.  If you observe a radical change in the declination constant when you

declinate the aiming circle, redeclinate the instrument within a few days and determine if the observed change was due to a magnetic storm or is a real change in the characteristic of the instrument.

         • Declinate a new aiming circle upon receipt.  Redeclinate the aiming circle after any repair, Variations in the declination constant due to the time of day are not significant enough to warrant a redeclination.

     b. Artillery surveyors at all echelons may be required to establish a declination station.  The location of the declination station should be convenient to the units that will use it.  The declination station should have at least two azimuth marks of known grid azimuth, but one azimuth mark will suffice.  Select azimuth marks 1,000 meters or more from the declination station for best results.  Azimuth marks must be at least 300 meters from the declination station.

         • When establishing a declination station, you can determine the grid azimuth to each azimuth mark by computation (provided you know the coordinates of the declination station and the azimuth marks), by applying a measured angle to a known azimuth, or by astronomic observation.  Use a theodolite for measuring angles or for making astronomic observations to determine azimuths for the declination station.  You also measure a vertical angle to each azimuth mark.

         • Establish the declination station in an area free from local magnetic attractions.  The minimum distances from common objects with magnetic attraction are as follows:

            Power lines and electronic equipment -------------- 150 meters                  

            Railroad tracks, tanks, and trucks ----------------------75 meters

            Light trucks ---------------------------------------------------50 meters

            Wire or barbed wire fences ------------------------------ 30 meters

            Helmets, personal weapons, etc. -----------------------10 meters

         • In addition to an established declination station, use any survey control point with an azimuth mark as a declination station if the area is free from local magnetic attractions.

     c. To declinate an aiming circle at a declination station you use the following steps:

         • Step 1.  Set up the aiming circle in the prescribed manner over the declination station.

         • Step 2.  Using the azimuth micrometer knob set the known azimuth to the first azimuth mark on the scales of the instrument.  Then, using the orienting knobs sight the instrument exactly on the first azimuth mark.  Check to ensure that the scale reading is the known azimuth to the azimuth mark.

         • Step 3.  Using the azimuth micrometer knob, rotate the instrument so that the telescope is pointing approximately north (Figure 16).

[image: image16.png]Figure 16. Approximately North




         • Step 4.  Unlock the magnetic needle as shown in Figure 17.
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Figure 17. Magnetic needle lock




 • Step 5.  Look through the compass window, and center the needle using the azimuth micrometer knob (Figure 18).

[image: image18.png]Figure 18. Centering magnetic needle



      • Step 6.  Read the horizontal scales.  Record the reading to the nearest 0.5 mil.

  • Step 7.  Check the level of the aiming circle.  Repeat steps 2 through 6 using the second azimuth mark if it is available.  If you have only one azimuth mark available, repeat steps 2 through 6 using the same azimuth mark.

  • Step 8.  Compare the two values determined.  If they agree within 2.0 mils, determine a mean value.  THIS IS THE DECLINATION CONSTANT.  Record this value to the nearest whole mil on the notation strip on the base plate.  If the two values differ by more than 2.0 mils, repeat the entire procedure.

EXAMPLE:  Let's work an example of determining the declination constant at a declination station.  Assume that you have set up the aiming circle, leveled it, and made the various checks.  When you sight on the first azimuth mark with the azimuth to the mark set on the scales of the instrument, your reading when the magnetic needle is centered is 167.0 mils.  When you go through the same procedures for the second azimuth mark, you determine a reading of 168.0 mils.  These two readings represent the declination constant.

          Reading for the first azimuth mark           167.0 mils

          Reading for the second azimuth mark     168.0 mils

          Since these two readings agree within 2.0 mils, determine the mean value of the declination constant as follows:

          167.0 mils + 168.0 mils = 335.0 mils ö 2 = 167.5 mils

          The declination constant for this instrument is 167.5 mils; however, in recording this value on the notation strip on the aiming circle, you should record the value in whole mils, or 168 mils.

9.  DETERMINE A VERTICAL ANGLE CORRECTION.  For accurate measurements of vertical angles with the aiming circle, the horizontal axis of the telescope must lie in a true horizontal plane when the elevation scales are set at 0.  If it does not, you must determine a vertical angle correction (VAC).  Usually, you will determine the VAC at the same time you determine the declination constant of the instrument.  There are two methods that may be used to determine the vertical angle correction--the comparison method and the alternate method.

     a. Comparison method.  In determining the vertical angle correction by the comparison method, measure the vertical angle to one point or, preferably, to two points with the aiming circle.  Then compare the measured vertical angles with the correct vertical angle to each point by measuring with the theodolite.  Also, determine the vertical angle by computation, using the distance to the aiming point and the difference in height between the points.  When establishing a declination station, determine the vertical angle to each azimuth mark.  By doing this, you can check the vertical angle correction each time you declinated the aiming circle.  The procedure for determining vertical angle correction by the comparison method is as follows:

         • Step 1.  After the instrument has been set up and leveled, measure the vertical angle to each azimuth mark for which you know the correct vertical angle.  Read and record the values to the nearest 0.5 mil.

         • Step 2.  Verify the level of the instrument, and measure the vertical angle to each azimuth mark a second time. Again, record the values to the nearest 0.5 mil.

         • Step 3.  Determine the mean vertical angle to each azimuth mark.  Compare the mean of each measured vertical angle with the corresponding known vertical angle.  Determine the difference between the two vertical angles by subtracting the mean of the measured vertical angle from the known vertical angle.  Determine the sign of the correction. Then determine the difference between the vertical angles to the other azimuth marks.  If the differences agree within 1.0 mil, determine the mean difference to the nearest 0.1 mil and record this value on the notation strip on the base plate of the aiming circle.  A typical notation may be VAC +1.3.  Here is an example of how you determine the vertical angle correction.

EXAMPLE:
Known vertical angle to azimuth mark 1                 +23.0 mils

Mean measured vertical angle to azimuth mark (-)+21.5 mils

Difference, or correction



    +1.5 mils

Known vertical angle to azimuth mark

    -7.5 mils

Mean measured vertical angle to azimuth mark 2
(-)-9.2 mils

Difference, or correction


 
  +1.7 mils

          Since the differences in the vertical angles to azimuth mark 1 and azimuth mark 2 agree within 1.0 mil, accept these differences and proceed to mean the differences.

Difference, or correction, at azimuth mark 1

.5 mils

Difference, or correction, at azimuth mark 2


.7 mils

Sum







+3.2 mils

Sum ö 2 = mean difference, or correction

Therefore, the vertical angle correction recorded on the notation strip of the aiming circle is +1.6 mils (VAC +1.6).

     b. Alternate method.  To determine the vertical angle correction by the alternate method, first establish two stations approximately 100 meters apart.  It is not necessary to know the coordinates and heights of the stations or the distance between them.  The aiming circle is set up at one of the stations, and the height of instrument is measured and marked on a range pole with a piece of tape.  The range pole is plumbed over the second station.  The vertical angle to the mark on the range pole is measured with the aiming circle.  The aiming circle is then moved to the second station and set up.  The height of instrument at the second station is marked on the range pole.  The range pole is then set up and plumbed over the first station, and the vertical angle to the mark on the range pole is measured.  The vertical angles measured at the two stations are compared.  If they are numerically equal but have opposite signs (e.g., +0.7 and -0.7), the instrument is in correct adjustment and the vertical angle correction is 0.  If the values are not numerically equal, a vertical angle correction is numerically equal to one-half of the algebraic sum of the two angles.  The sign of the correction is opposite the sign of the algebraic sum of the two angles.

EXAMPLE:
Measured vertical angle--station 1 to station 2

 -24.0 mils

Measured vertical angle--station 2 to station 1


+22.0 mils

   

Algebraic sum





-2.0 mils

Algebraic sum ö 2





-1.0 mil

Vertical angle correction (change signs)


 +1.0 mil

Apply the vertical angle correction to all angles measured with the aiming circle.

10.  DECLINATE THE AIMING CIRCLE WHEN A DECLINATION STATION IS NOT AVAILABLE.  In rapidly moving situations, time may not permit establishment of a declination station.  Under these circumstances, declinate the aiming circle as follows:
         • Step 1.  Select a point on the ground that is identifiable on a map and is suitable for a declination station, such as a bench-mark, a road junction, or a hilltop.

         • Step 2.  Select two points that are visible from your station and can also be identified on the map.  Using a protractor, scale the azimuth from your station to each of these points

         • Step 3.  Set up and level the aiming circle over your selected declination station, and perform the necessary checks.

         • Step 4.  Use the azimuths scaled from the map and declinate the instrument 

         • Step 5.  Compare the two values determined for the declination constant.  They must agree within 10 mils.

         • Step 6.  If the values for the declination constant agree within 10 mils, determine the mean value and record it to the nearest mil on the notation strip of the aiming circle.  If the values do not agree within 10 mils, repeat the entire procedure.

NOTE:  A declination constant determined in this manner must be verified at a properly established declination station at the earliest opportunity.

PRACTICE EXERCISES:
       10.  The declination constant is the horizontal clockwise angle from--

          A. magnetic north to grid north

          B. true north to grid north

          C. grid north to magnetic north

          D. magnetic north to true north

       11.  Normally, you should redeclinate the aiming circle every--

          A.   3 days.

          B.   7 days.

          C. 30 days.

          D. 90 days.

       12.  The minimum distance prescribed between the declination station and such objects as power lines and electronic equipment is--

          A. 1,000 meters

          B.    150 meters

          C.    100 meters

          D.     50 meters

        13.  You are declinating an aiming circle at a station with two known azimuths, you determine the following values:

                 Declination constant at azimuth mark 1 = 170.5 mils

                 Declination constant at azimuth mark 2 = 173.0 mils

          On the basis of this known information, you must now--

          A. repeat the entire declination procedure.

          B. repeat the declination procedure at azimuth mark 2.

          C. record 172.0 on the notation strip of the instrument.

          D. record 171.7 on the notation strip of the instrument.

ANSWERS:

     10.  C.

     11.  C.

     12.  B.

     13.  A.

11.  SUMMARY.  The artillery Platoon Sergeant needs to be able to determine a grid azimuth.  The aiming circle has a magnetic needle that can be aligned on magnetic north.  Using a declination station, an angle from grid north to magnetic north (declination constant) can be determined.  Using this declination constant, the surveyor can measure grid azimuths with the aiming circle.

LESSON 3




ORIENT THE M2 OR M2A2 AIMING CIRCLE

OBJECTIVE

Upon completing this lesson, you will be able to orient the M2 or M2A2 Aiming Circle.

12.  INTRODUCTION.  Using the Aiming Circle, you can orient the aiming circle using two methods.  Orienting angle and grid azimuth are the two methods. 

13.  ORIENTING USING ANGLE METHOD-   

1.
Orient the aiming circle by the orienting angle method (as required).


 a.
When occupying a position, it is preferable that all units have survey data available to them. This will allow all firing elements to be on a common grid and will help make mass fires more accurate.  Survey data will not always be available.  Therefore, all efforts should be made to establish directional control as early as possible.


 b.
When occupying a position, one of the first items that should be determined is whether or not survey data are available.  If survey is available the items listed below will be provided.


(1)
Orienting station with grid and altitude to the station.


(2)
The azimuth of the orienting line.


(3)
The description of the end of the orienting line.


 c.
Survey may not be available.  To establish directional control and lay units by the orienting angle method, the orienting line must be established.  Without survey, the orienting line can be established by hasty survey techniques.  The orienting station (OS) grid location and altitude may be obtained by map spot or by hasty survey (time permitting).  Once the orienting line is established, lay the platoon following the procedures listed below.


(1)
Using the plumb bob, position the aiming circle over the OS.


(2)
Compute the orienting angle by subtracting the azimuth of fire from the azimuth of the orienting line.

Note.  The orienting angle is a horizontal clockwise angle measured from the azimuth of fire to the orienting line.


(3)
Set the orienting angle with the upper (recording) motion.


(4)
Using the lower (nonrecording) motion, sight on the EOL.  The 0-3200 line is now parallel to the azimuth of fire.


(5)
Using the upper (recording) motion, sight on the howitzer pantel.

14.  ORIENTING USING GRID AZIMUTH METHOD-


2.
Orient the aiming circle by the grid azimuth method (as required).  If survey data are not available and hasty survey is not possible, the next best method of orienting the aiming circle is to use the magnetic needle.  To orient the aiming circle on a grid azimuth by using the magnetic needle, follow the steps below.


 a.
Determine the instrument reading to be placed on the instrument by subtracting the azimuth of fire from the declination constant of the aiming circle. (Add 6,400 mils to the declination constant if necessary.


 b.
Place this value on the aiming circle with the upper (recording) motion.


 c.
Using the lower (nonrecording) motion, center the magnetic needle. (The 0-3200 line is now parallel to the azimuth of fire.)


 d.
Use the upper motion and sight on the howitzer pantel to lay the battery or platoon.


3.
Lay the battery or platoon by using the proper command.


 a.
The commands for laying the battery or platoon by using the orienting angle method and the grid azimuth method are the same.


 b.
The commands listed below are used in laying a platoon with an aiming circle.


(1)
The instrument operator announces PLATOON ADJUST, AIMING POINT THIS INSTRUMENT.  At this point, all gunners identify the aiming point.  Normally pieces are laid in the order of their readiness.


(2)
The gunner announces NUMBER _ _ _ _ _, AIMING POINT IDENTIFIED.  Using the upper motion, the instrument operator turns the head of the aiming circle until the line of sight is on the telescope.  He then reads the azimuth and micrometer scales.


(3)
The instrument operator announces NUMBER _ _ _ _ _, DEFLECTION _ _ _ _ _.


(4)
The gunner announces NUMBER _ _ _ _ _, DEFLECTION _ _ _ _ _.  The gunner sets the deflection on his sight and traverses the weapon until he is sighted back on the aiming circle.


(5)
The gunner announces NUMBER _ _ _ _ _, READY FOR RECHECK.  The instrument operator again turns the head of the aiming circle until the line of sight is on the telescope of the weapon being laid and announces the deflection.


(6)
The instrument operator announces NUMBER _ _ _ _ _, DEFLECTION_ _ _ _ _.


(7)
The gunner announces NUMBER_ _ _ _ _, DEFLECTION_ _ _ _ _, _ _ _ _ _MILS.


(8)
The gunner announces NUMBER_ _ _ _ _, READY FOR RECHECK.


(9)
The instrument operator announces NUMBER_ _ _ _ _, DEFLECTION_ _ _ _ _.


(10)
The gunner announces NUMBER_ _ _ _ _, DEFLECTION_ _ _ _ _, 0 MILS.  Rechecking of each piece continues in this manner.  When the deflection announced by the instrument operator and the deflection on the pantel are identical, the howitzer is laid.


(11)
The instrument operator announces NUMBER_ _ _ _ _ IS LAID.

PRACTICE EXERCISES:

      14.  When occupying a position, and survey is available what items will be provided.



A.  Orienting station with grid and altitude to the station, the azimuth       of the orienting line, the description of the end of the orienting line



B.  The description of the end of the orienting line and target line



C.  Orienting station with grid and altitude to the station

      15.  To orient the Aiming Circle using the magnetic needle you need to follow these steps T/F


 

a.
Determine the instrument reading to be placed on the instrument by subtracting the azimuth of fire from the declination constant of the aiming circle. (Add 6,400 mils to the declination constant if necessary.



 b.
Place this value on the aiming circle with the upper (recording) motion.



 c.
Using the lower (non-recording) motion, center the magnetic needle. (The 0-3200 line is now parallel to the azimuth of fire.)



d.
Use the upper motion and sight on the howitzer pantel to lay the battery or platoon.

      16.  The proper commands are used to lay the battery or platoon with the M2 M2A2 Aiming Circle.


T/F

ANSWERS:


14. A


15. T


16. T

LESSON 4

ESTABLISH THE AZIMUTH OF THE ORIENTING LINE (OL) BY USING THE POLARIS-KOCHAB METHODS

OBJECTIVE

On completion of this lesson, you will be able to establish the Azimuth of the Orienting Line (OL) by using the Polaris-Kochab Methods. 

Note. This task must be performed in clear weather, at night, and in the Northern Hemisphere. 

15.  Perform the Polaris-Kochab method. 

a. Roughly orient the aiming circle by first setting the declination constant on the upper (recording) motion and centering the magnetic needle with the lower (non-recording) motion. 

b. Next, determine the latitude, to the nearest degree, from a map and convert it to mils, by multiplying by 18. 

c. Set this value on the elevation scale of the aiming circle. This should place the line of sight very close to Polaris. 

d. As proficiency in identifying Polaris through an aiming circle is gained, the orientation procedure can be eliminated. 

e. To establish the OL, the horizontal, clockwise angle from Kochab to Polaris is measured. Then the true azimuth is extracted from the appropriate table, and the true azimuth is converted to a grid azimuth. 

f. To measure the angle, follow the procedures below: 

(1) Set up and level the aiming circle over the selected point. 

(2) Using the upper (recording) motion, set 0.0 mils on the azimuth scale. 

(3) Place the vertical cross hair of the instrument on Kochab by using the lower (non-recording) motion and the elevation micrometer knob. 

(4) Turn the azimuth micrometer knob (upper [recording] motion) clockwise until the vertical cross hair is centered on Polaris. (The telescope may have to be elevated or depressed.) 

(5) Read the value on the azimuth scale to the nearest mil. 

(6) Depress the telescope to ground level. Emplace an aiming post, at least 30 meters from the aiming circle, along the line of sight of the vertical cross hair. This will serve as the EOL, and the aiming circle becomes the orienting station. 

(7) Extract the true azimuth to Polaris. 

(a) Select the appropriate table from FM 6-50, whichever pertains to the latitude closest to that of the instrument operator. If the instrument operator's location is exactly halfway between the latitudes listed on any two tables, either table may be used. 

(b) Enter the appropriate table on the left side with the value from the upper (recording) motion of the aiming circle. Visually interpolate if necessary by using the value from paragraph (5) above. 

16.  Perform the Polaris 2 method. 

a. Locate Polaris by using the procedures in FM 6-50, paragraph 5-4a or 5-4b. 

b. To locate Delta Ursine Minoris and 43H Cephi, the instrument operator may have to reduce the light intensity in the telescope. The three brightest stars appearing in his field of view will be Polaris, 43H Cephei, and Delta Ursae Minoris. When Polaris is used as the vertex, the angle formed by Delta Ursae Minoris and 43H Cephi is about 1,800 mils. The relationship remains the same and rotates counterclockwise about 15 degrees each hour. 

c. Establish direction. 

(1) Determine the grid convergence (the angle between true north and grid north), in mils, from the map sheet for the area of operations or from a survey section. Record this information. 

(2) Set up and level the aiming circle over the selected point. 

(3) Using the azimuth micrometer knob (upper [recording] motion), set the grid convergence on the azimuth scale. 

(4) Using the elevation micrometer knob, set the predetermined elevation to Polaris on the elevation scale. 

(5) Using the orienting knob (lower [non-recording] motion), sight on Polaris. Ensure that the grid convergence remains correctly set on the azimuth scales. 

(6) When Polaris is in the field of view, use the elevation knob and the lower (non-recording) motion to place the stars in their respective circles. There is no specific point on the circle on which the stars must be positioned. (The actual location of the stars on the circle depends on the time of year and the time of observation.) 

(7) Emplace an aiming post, at least 30 meters from the aiming circle, at the desired location of the EOL. 

(8) Using the elevation knob, lower the telescope. Use the upper (recording) motion to rotate the instrument clockwise until the vertical hairline is centered and at the lowest level visible point on the aiming post. 

(9) Read the azimuth to the nearest whole mil directly from the azimuth scale. 

(10) 

‹@ using the procedures in paragraphs 3 through 9 above determines the second azimuth to the EOL. 

(11) 

‹@ The two azimuths determined to the EOL must agree within +/- 2 mils. If the two azimuths agree within these limits, determine the mean grid azimuth. This is the grid azimuth to the EOL. 

PRACTICE EXERCISES:

17. In the Polaris-Kochab method, when converting degree to mils you must multiply by


A. 17


B. 10


C. 18


D. 19

18. To measure the angle, you must read the value on the azimuth scale to the nearest 


A. meter


B. mil


C. degree


D. deflection

19. In the Polaris 2 method, emplace an aiming post at least ____ meters from the aiming circle.


A. 30


B. 10


C. 20


D. 40

ANSWERS:


17. C


18. B


19. A

LESSON 5

ESTABLISH THE AZIMUTH OF THE ORIENTING LINE (OL) BY USING DIRECTIONAL TRAVERSE

OBJECTIVE

On completion of this lesson, you will be able to establish the Azimuth of the Orienting Line (OL) by using directional traverse.

17. Transfer the azimuth from one point to another. The steps for   conducting a directional traverse are shown below. 

a. Set up and level the aiming circle over the occupied station. 

b. With the upper (recording) motion, set 0.0 mils on the aiming circle. 

c. With the lower (non-recording) motion, sight on the known reference point (rear station). 

d. With the upper (recording) motion, measure the angle to the unknown point (forward station). Read this first reading to the nearest 0.5 mil, and record it. 

e. With this reading still on the scales, sight again, using the lower  (non-recording) motion, on the known reference point (rear station). 

f. With the upper (recording) motion, again measure the angle to the forward station. Read this second reading to the nearest 0.5 mil, and record it.  

18. Establish the azimuth of the orienting line (OL).  

a. Divide the second reading by 2 to determine the mean angle. If the second reading is smaller than the first reading, 6,400 mils must be added to the second reading before dividing by 2. The mean angle must agree with the first reading within 0.5 mil. If it does not, the angle must be measured.  

b. The mean angle is the angle used in the computation of the directional traverse.  

PRACTICE EXERCISES:

 20.  With the upper (recording) motion, set 0.5 mils on the aiming circle. 



T/F

 21.  With the upper (recording) motion, again measure the angle to the forward station. Read this second reading to the nearest 0.5 mil, and record it.  

T/F

ANSWERS:

 20.  F

 21.  T

LESSON 6

DETERMINE LOCATION BY GRAPHIC RESECTION BY USING AN M2 OR M2A2 AIMING CIRCLE

OBJECTIVE

On completion of this lesson, you will be able to determine location by graphic resection by using an M2 or M2A2 aiming circle

Note. Graphic resection can be done with or without azimuth control. 

19. Measure the angle to each DAP. 

a. No azimuth control is available.   

(1) Select a location from which three distant points that appear on a map are visible. These points should be well defined vertical features, such as towers, trig markers, or church steeples. 

(2) With the aiming circle, measure the three clockwise angles between these points. For each angle, use the standard measuring procedure. 

(3) Check that the sum of the three angles equals 6,400 mils +/- 1.5 mils. This verifies that each angle is accurate to 0.5 mil and that the three angles together encompass the entire horizon. 

b. Azimuth control is available. 

(1) Measure the clockwise angles to each of two known points from the end of the orienting line (EOL). 

(2) Determine the azimuth to each known point by adding the azimuth of the orienting line (OL) to the appropriate angle measured in 1b (1) above. 

(3) Convert each of these azimuths to back azimuths by applying 3,200 mils. 

20. Transfer the points onto the grid sheet. 

a. No azimuth control is available. 

(1) Scale the coordinates of the three known points off a map (to eight digits), and transfer the plots onto a grid sheet (standard 1:25,000-scale firing chart). 

(2) A trig list of known points also may be used. 

b. Azimuth control is available. Transfer the coordinates of the known points from the map to the grid sheet. 

21. Transfer the rays to the overlay paper. 

a. No azimuth control is available. 

(1) Place a pin at a random point near the center of the overlay (tracing) paper. Using a target grid, a mil-graduated protractor, or a range-deflection protractor (RDP), draw a line from the pinhole to any corner of the paper. 

(2) Label it as the ray to the first of three points. With the target grid, protractor, or RDP, measure clockwise the number of mils corresponding to the angle between the first and second known points. 

(3) Draw and label the second ray to represent the second known point. Measure clockwise the number of mils corresponding to the angle between the second and third known points. 

(4) Draw and label a third ray representing the third known point, you will note that the third angle (between the third and first known points) is now already constructed on the overlay paper. It should be measured to ensure that plotting errors have not occurred. 

b. Azimuth control is available. Using the RDP, plot the back azimuths from the two known points on the grid sheet. 

22. Determine the location. 

a. No azimuth control is available. 

(1) Place the overlay paper on the grid sheet, and position it so that the three rays pass directly through their respective points. 

(2) The position of the pin now represents the location of the aiming circle on the grid sheet which can be determined to an eight-digit grid coordinate. 

b. Azimuth control is available. The point of intersection of the two rays is the position of the aiming circle. 

Note. Regardless of which method of graphic resection is used, the end result is always the location of the aiming circle. If the resection was not performed from the orienting station, the coordinates may be determined by graphic traverse, hasty traverse, or estimation based on the results of resection. The resection should be checked against the map to preclude a gross error. 

PRACTICE EXERCISES:



22.  Always select a location in which three distant points on a map are visible. These points should be well defined vertical features like- 




A. Hills




B. Churches




C. Towers




D.  Both B and C

23.  Measure the clockwise angles to each of two known points from the end of the orienting line (EOL). 


A. wide angles


B. true angles


C. clockwise angles 


D. transfer angles

24. Draw and ______the second ray to represent the second known point. 


A. color


B. label


C. paste

ANSWERS:

 22.  D

 23.  C



 24.  B

LESSON 7

PERFORM SIMULTANEOUS OBSERVATION

OBJECTIVE

On completion of this lesson, you will be able to perform simultaneous observation

23. Perform master station procedures. 

a. Set the known azimuth on the instrument scale (upper [recording] motion), and sight on the known point or azimuth mark with the lower (non-recording) motion. 

b. Using the upper (recording) motion, identify and sight on the predetermined celestial object. Sight center mass of the celestial object, and with the M2A2 aiming circle, you can see celestial objects even when they are only half visible to the naked eye. For example, THIS IS NOVEMBER 38, START TRACKING, OUT. 

c. Using the upper (recording) motion, track the celestial object and announce TIP (telescope in place). For example, THIS IS NOVEMBER 38, TRACKING, TRACKING, TRACKING, TIP, OUT. 

d. Read the azimuth to the celestial object from the horizontal scale, and announce it to the flank station(s). For example, THIS IS NOVEMBER 38, AZIMUTH 3741.5, Over. 

e. Repeat paragraphs b and c, and determine a second angle for verification. For example, THIS IS NOVEMBER 38, TRACKING, TRACKING, TRACKING, TIP, OUT. 

Note. The second TIP serves to verify the accuracy of the orienting line (OL). 

f. Determine the clockwise angle (the check angle) between the first and second azimuths. Announce the check angle to the flank station(s). For example, THIS IS NOVEMBER 38, CHECK ANGLE 2 MILS, OUT. 

24. Perform flank station procedures. The specific steps for the flank station(s) and sample radio communications for a hasty simultaneous observation are listed below. 

a. With the upper (recording) motion, set 0.0 mils on the aiming circle. 

b. Contact the master station, and tell them you are ready to observe. For example, NOVEMBER 38 THIS IS NOVEMBER 37, READY TO OBSERVE, OVER. 

c. With the lower (non-recording) motion, sight on and track the celestial object until the master station announces TIP

d. Depress the telescope of the aiming circle, and place the EOL squarely along the aiming circle line of sight. Record the azimuth that is announced by the master station. 

e. With the upper (recording) motion, track the celestial object until the master station announces TIP. 

f. Read the angle that was measured (read the horizontal scale), and copy the check angle from the master station. 

g. Ensure the check angle from the master station and the horizontal scale of the aiming circle agree within +/- 2 mils. If the two angles are within +/- 2 mils, the azimuth to the EOL is the angle that was recorded in paragraph 2d. If the check angle is out of tolerance, the entire procedure must be repeated. 

PRACTICE EXERCISES:

25.  Set the known azimuth on the instrument scale (_______ [recording] motion), and sight on the known point or azimuth mark with the _______ (non-recording) motion. 





A. lower





B. upper and middle





C. upper and lower





D. middle and lower




26.  With the upper motion, set 2.0 mils on the aiming circle.





T/F




27.  Where will you copy the check angle from?





A. the Bank





B. the Master station





C. the Aiming Circle





D. the Observer

ANSWERS:







25. C





26. F





27. B

LESSON 8

DETERMINE AND REPORT THE AZIMUTH OF THE LINE OF FIRE

OBJECTIVE

On completion of this lesson, you will be able to determine and report the azimuth of the line of fire.

25. Measure the azimuth. 

a. The steps listed below are performed first, regardless of whether survey control is available or not. 

(1) The aiming circle operator orients the 0-3200 line of a declinated aiming circle generally parallel to the tube of the weapon. 

(2) The operator commands NUMBER (so-and-so), REFER, AIMING POINT THIS INSTRUMENT. 

(3) The gunner measures the deflection to the aiming circle without moving the tube and announces NUMBER (so-and-so), AIMING POINT IDENTIFIED, DEFLECTION (so much). 

(4) The aiming circle operator sets off the announced deflection on the upper (recording) motion of the aiming circle. 

(5) The operator, with the lower (non-recording) motion, sights on the panoramic telescope (pantel). 

Note. The 0-3200 line of the aiming circle is now parallel to the tube of the firing weapon. 

b. The final steps listed below are performed if survey control is not available. 

(1) With the upper (recording) motion, the operator floats and centers the magnetic needle. 

Note. Since the magnetic needle is being used, the aiming circle must be declinated and set up away from magnetic attractions. 

(2) The value now on the upper motion is the instrument reading. Subtract the instrument reading from the declination constant. The difference is the azimuth of the line of fire. 

26. Measure the orienting angle. 

a. These steps are performed first, regardless of whether survey control is available or not. 

(1) The aiming circle operator orients the 0-3200 line of a declinated aiming circle generally parallel to the tube of the weapon. 

(2) The operator commands NUMBER (so-and-so), REFER, AIMING POINT THIS INSTRUMENT. 

(3) The gunner measures the deflection to the aiming circle without moving the tube and announces NUMBER (so-and-so), AIMING POINT IDENTIFIED, DEFLECTION (so much). 

(4) The aiming circle operator sets off the announced deflection on the upper (recording) motion of the aiming circle. 

(5) With the lower (recording) motion, the operator sights on the pantel. 

Note. The 0-3200 line of the aiming circle is now parallel to the tube of the firing weapon. 

b. The final steps listed below are performed if survey control is available. 

(1) The platoon leader, with the upper (recording) motion, sights on the end of the orienting line. 

(2) The value of the upper motion is the orienting angle. Subtract the orienting angle from the azimuth of the orienting line. The difference is the azimuth of the line of fire. 

27. Report the correct deflection. Upon completion of a mission and before announcing END OF MISSION, the fire direction center (FDC) may request the executive officer (XO) or platoon leader to report the correct deflection. To report, the XO or platoon leader performs the steps listed below. 

a. Goes to the weapon. 

b. Checks the level of bubbles (centers if necessary). 

c. Checks for the correct sight picture (corrects if necessary). 

d. Reads the deflection from the pantel. 

	CAUTION

	In making corrections to the sight picture or centering the bubbles, the tube must not be moved. 


e. Reports the deflection read from the pantel to the FDC as CORRECT DEFLECTION (so much). 

PRACTICE EXERCISES:

 


28. Who orients the aiming circle 0-3200 line?





A. COS





B. PLT LDR





C. OPERATOR





D. GUNNER

29. The aiming circle must be declinated and set up away from____________.


A. magnetic attractions


B. people


C. aiming points


D. FDC

30. When making corrections to the sight picture you can move the tube.


T/F


ANSWERS:




28. C



29. A



30. F

LESSON 9

Transfer the Orienting Station (ORSTA) and the End of the
Orienting Line (EOL) by Using Graphic Traverse 

OBJECTIVE:

On completion of this lesson, you will be able to transfer the orienting station (ORSTA) and the end of the
orienting Line (EOL) by using graphic traverse 

28. Perform directional traverse. Begin the traverse at the known survey control point (SCP). Follow the procedures for directional traverse to measure the station angle from the azimuth mark (rear station) to the first forward station. Compute the azimuth of the first leg of the traverse. 

a. Set up and level the aiming circle over the occupied station. 

b. With the upper (recording) motion, set 0.0 mils on the aiming circle. 

c. With the lower (non-recording) motion, sight on the known reference point (rear station). 

d. With the upper (recording) motion, measure the angle to the unknown point (forward station). Read this first reading to the nearest 0.5 mil, and record it. 

e. With this reading still on the scales, sight again, using the lower (non-recording) motion, on the known reference point (rear station). 

f. With the upper (recording) motion, again measure the angle to the forward station. Read this second reading to the nearest 0.5 mil, and record it. 

g. Divide the second reading by 2 to determine the mean angle. If the second reading is smaller than the first reading, 6,400 mils must be added to the second reading before dividing by 2. The mean angle must agree with the first reading within 0.5 mil. If it does not, the angle must be remeasured. The mean angle is the angle used in the computation of the directional traverse. 

29. Perform distance measurement procedures. Measure the distance from the occupied station to the forward station. 

a. Sub tense. The sub tense method is the fastest of the three distance measuring procedures. It yields accuracy equivalent to that obtained with a premeasured piece of wire. An advantage is that a horizontal distance is obtained indirectly; that is, the distance is computed rather than measured. This allows sub tense to be used over terrain where obstacles, such as streams, ravines, or steep slopes may prohibit pacing or using wire. 

b. Pacing. A soldier who has measured his pace should be able to pace 100 meters to an accuracy of +/- 1 meter over level ground. However, the paced distance follows the contour of the earth. Therefore, in sloping, rough terrain, determining horizontal distance becomes more difficult. A soldier can try to adjust his pace length to the degree of slope he is pacing, but his accuracy is decreased. Pacing should be used only over relatively flat terrain or when no other method is available. 

c. Use of a premeasured length of communication wire. A premeasured length of communication wire (WD-1) also may be used as a means of distance measurement. This method is substantially more accurate than pacing, but it requires two soldiers to hold the ends of the wire. The wire may be of any convenient length, although it is recommended that a length of 60 meters be used. The wire should be marked with tape at every meter increment and with color -coded tape at every 10-meter increment. 

30. Determine an eight-digit grid to the new end of the orienting line (EOL) and an eight-digit grid to the new OS. 

a. Plot the coordinates of the SCP (starting point) on the fire direction center (FDC) grid sheet. 

b. Using a target grid or a protractor, establish an azimuth index that corresponds to the computed azimuth from the starting point to the forward point. 

c. Draw a line representing the azimuth of the first traverse leg. Scale this azimuth line as closely as possible. 

d. With the plotting (boxwood) scale, measure the distance of the traverse leg; and mark the forward station with a plotting pin. 

e. Continue the fieldwork for the traverse as described above. Forward stations are successively established as needed. An angle is measured at each station, and the azimuth of each leg is computed as in directional traverse. The distance of each leg is plotted in the same manner as above. The traverse appears on the grid sheet as a series of successive polar plots. 

f. The traverse is planned so that the final forward station is the OS or other needed position which can be determined to an eight-digit grid coordinate. 

g. The EOL is the final occupied station in the traverse. The orienting line is the back azimuth of the last traverse leg which can be determined to an eight-digit grid coordinate. 

PRACTICE EXERCISES: 


31. Using the __________ motion, sight on the known reference point.


A. upper


B. middle


C. lower


D. circle

32.  When you’re performing distance measurement which is the fastest procedure.


A. pacing 


B. wire


C. walking fast


D. sub tense

33.  What is the final occupied station in the traverse?


A. AOF


B. EOL


C. TOT


D. FFE

ANSWERS:


  
31. C


32. D


33. B

