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7-36 Description 
 
a.  The Precise Target Set is a system that allows for 
forced centering over a station being used as a target for 
measuring angles, measuring distances, or both.  It 
provides a rapid and accurate method of switching 
between target and theodolite and requires the tripod 
and tribrach to be setup only once. 
 
b.  The Precise Target Set, referred to as a target set, 
has a standard quick release mounting post.  It will hold 
the target plate, prism holders, or the MSGR 4000 
(GPS-S) antenna with a quick release adapter.  It has 
night lighting capability and is virtually waterproof. 
 
7-37 Components     
 
    The target set is comprised of a tribrach, target 
carrier, target plate, illumination kit, and shipping case. 
 
a.  Tribrach.  The tribrach for the target set is the 
GDF-22.  This is also the tribrach used with the T-2E 
(see Section I).  The GDF-22 will mount on all tripods 
with a standard 5/8 inch fixing screw.  It has three 
leveling knobs, a fish-eye level, and an optical plummet.  
(See Figure 7-33.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-33 GDF-22 Tribach 
 
b.  Target Carrier (GZR2).  There are two types of 
target sets: simple and precise.  The difference is the 
target carrier.  The GZR2 Target Carrier is used with 
the Precise Target Set.  It has a plate level for precise 
leveling up; therefore, when properly adjusted and 
level, and when mounted in a tribrach with a properly 

adjusted optical plummet, the target can be centered 
over the ground point to within 0.5 mm.  The GZR2 
Target Carrier is designed for use with the T-2E 
Theodolite.  It is placed in the tribrach and is locked in 
place by  
turning the swivel locking knob on the side of the 
tribrach.   (See Figure 7-34.) 
 
c.  Target Plate (GZT1).  The target plate is fitted onto 
the target carrier by pressing the release button on the 
bottom side of the plate.  It has a black and white target 
grid, which creates reference marks for horizontal and 
vertical pointing.  When fitted on the GZR2 carrier, the 
horizontal pointing marks of the target plate are the 
same height above the tribrach base as the T-2E tilting 
axis.  The vertical pointing mark is aligned with the 
plumb line when the carrier and tribrach are properly 
adjusted and leveled.  The target is generally observable 
in daylight at distances of over 1 km.  For longer 
distances, the GZT2 large target plate can be fitted onto 
the GZT1 target.  The large target plate is not a 
component of the target set, but it is a component of the 
Survey Set.  The GZT2 target allows sightings as long 
as 8km in good visibility conditions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-34 Target Set with Target Plate   
 
d.  Illumination Kit.  The illumination kit consists of a 
screw on reflector and a battery box.  The battery box 
has an ON/OFF switch located on the back of the case 
and is powered by two AA batteries.  The bulb is 
screwed into the front side of the case and an extra bulb 
is inside.  The reflector is screwed onto the case over 
the bulb and slides over the backside of the target plate. 
(Used with the GZT1 Target only.) 
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Figure 7-35 Target Set with Illumination Kit 
 
e.  Target Set with Prism Holder.  The target set can 
be used to hold the target plate GRZ3 with the triple 
prism holder GPH3Z; the prism holder has a release 
button similar to that of the target plate, GZT1, for 
mounting on the target carrier.  When the prism holder 
is set for use with the T-2E theodolite, the horizontal 
pointing markers on the prism holder are the same 
height above the tribrach base as the T-2E tilting axis. 
(See Figure 7-36.)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-36 Target Set with GRZ3 and GPH3Z 
 
7-38 Setting Up the Tripod GST-20 
 
    The GST-20 Tripod is the primary tripod used with 
conventional survey equipment in the Marine Corps.  
Set up the tripod as discussed below. 
 
    1.  Upend the tripod, place the tripod head on the toe 

of your boot, and unbuckle the restraining strap. 
    
    2.  Loosen the leg clamp thumbscrews and extend the 
tripod legs to the desired length.  Tighten the leg clamp 
thumbscrews sufficiently to maintain the weight of a T-
2E and DI-3000.  Do not force the thumbscrews. 
 
    3.  Spread the legs and place the tripod over the 
occupied station with one leg bisecting the angle(s) to 
be measured.  Set up the tripod head so that the target 
will be at a convenient height for the operator when the 
T-2E is placed on the tripod.  Rough level the tripod. 
 
    4.  Insert the bayonet of the plumb bob into the 
instrument fixing screw.  The plumb bob should hang 
about 1 inch above the station.  Center the tripod over 
the station to within approximately 1" of plumb. 
 
    5.  Firmly embed the tripod legs in the ground.  The 
plumb bob should now be within 0.5 inches laterally of 
center of the station.  The tripod head must approximate 
level once the legs are embedded in the ground. 
 
    6.  Remove the tripod head cover.  Fix the cover to 
the side of the tripod and lightly wipe your hand over 
the tripod head to remove any sand or dirt. 
 
7-39 Mount the Target Set 
 
Mount the target set onto the tripod as discussed below: 
 
    1.  Open the target set case. 
 
    2.  Carefully place the tribrach on top of the tripod.  
Keeping one hand on the tribrach, attach the tribrach to 
the tripod head by screwing the fixing screw snugly into 
the base of the tribrach.   
 
    3.  Ensure the swivel-locking knob is open; carefully 
place the target carrier into the tribrach.  Rotate the 
swivel-locking knob clockwise one-half turn until the 
arrow is pointing down and the carrier is secure. 
 
7-40 Plumb and Level the Target Set 
 
    Plumb and level the target set as discussed below: 
 
    1.  Loosen the fixing screw slightly and carefully 
slide the target set on the tripod head to center the point 
of the plumb bob exactly over the station. 
     
    2.  With one hand on the target set, tighten the fixing 
screw.  Excessive tightening of the fixing screw will 
bend the tripod's slotted arm and damage the tripod 
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head.  Be sure the point of the plumb bob remains 
centered over the station.  Remove the plumb bob and 
return it to its case. 
 
    3.  Rotate the target carrier until the axis of the plate 
level is parallel to any two of the three leveling screw 
knobs.  Grasp the leveling screw knobs between the 
thumb and forefinger of each hand.  Turn the knobs 
simultaneously so the thumbs of both hands move either 
toward each other or away from each other.  This 
movement tightens one screw as it loosens the other.  
The bubble always moves in the same direction as 
the left thumb. Center the bubble by using these two 
leveling screw knobs.  This is the first position.  (See 
Figure 7-37.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-37   1st and 3rd Leveling Position 
  
    4.  Rotate the target carrier clockwise 1600 mils.  
This second position places the axis of the plate level at 
a right angle to the first position.  Using the third 
leveling screw knob only, center the bubble.  (See 
Figure 7-38.) 
 
    5.  Rotate the target carrier clockwise 1600 mils so 
that it is 3200 mils from the first position.  Level the 
target set using the same two leveling screws as were 
used in the first position.  This is the third position. 
 
    6.  Rotate the target carrier clockwise 1600 mils so 
that it is 3200 mils from the second position.  Level the 
target set using the same single leveling screw that was 
used in the second position, this is the fourth position. 
    7.  Repeat Steps 5 and 6 above until the bubble 

remains centered in both positions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-38   2nd and 4th Leveling Position 
 
    8.  Rotate the target carrier to the first position.  If the 
bubble remains centered in this position, rotate the 
target carrier to the second position.  If the bubble 
remains centered in this position, rotate the target 
carrier throughout 6,400 mils.  If the bubble remains 
centered the instrument is level. 
 
    9.  If the bubble does not remain centered during the 
procedures in Step 8 but does remain within one 
graduation, level the instrument by bringing the bubble 
halfway back towards the centered position.  If the 
bubble continues to move more than one graduation, 
adjust the level vial as per procedures in paragraph 8-42 
of this chapter. 
 
    10.  After the instrument is level, check the optical 
plumb to ensure that the target set is centered exactly 
over the station.  If it is not, center the instrument over 
the station by loosening the fixing screw on the tripod 
and shifting the target set on the tripod head.  Check the 
level of the target set.  If necessary, repeat the leveling 
process, and again check the optical plumb.  Repeat this 
process until the target set is both level and centered 
over the station.  The optical plumb must be in proper 
adjustment; if not, the plumb bob may be a more 
accurate method of plumbing the instrument.  See 
paragraph 7-44 of this chapter for procedures for testing 
and adjusting the optical plumb. 
 
7-41 Mount the Target Plate 
 
a.  Once the target set is plumbed and leveled, the target 
plate can be placed on the carrier.   
 
    1.  If using a GZT1 target plate, depress the release 
button at the bottom-side of the target plate, and 
carefully place the target plate over the target carrier 
mounting post.  Orient the target towards the station 
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which will be sighting on the target.  Place the GZT2 
large target plate or the Illumination Kit over the GZT1 
target plate at this time. 
 
    2.  If using the GRZ3 target plate with the GPH3Z 
triple prism holder, depress the release button at the 
bottom-side of the target plate and carefully place the 
target plate over the target carrier mounting post.  
Orient the target towards the station which will be 
sighting on the target using the optical sight on the 
target plate.  If necessary, rotate the prisms vertically by 
loosening the screw knobs on the sides of the target 
plate and rotating the plate until the prisms are oriented 
towards the station.  Tighten the screw knobs. 
 
b.  After placing the target plate on the target carrier, 
verify the target set plumb and level. 
 
7-42 Tests and Adjustments  
 
a.  The Target Set must be kept in correct adjustment if 
accurate results are to be obtained.  There are three 
operator tests and adjustments of the target set.  When a 
test indicates that an adjustment is necessary, the 
operator makes the adjustment and retests the target set 
for accuracy before making the next test in sequence.  
The operator must make these tests and adjustments in 
the following sequence:  
   1.  Plate Level 
 
       2.  Circular Bubble  
 
       3.  Optical Plumb 
 
b.  The three operator tests and adjustments of the target 
set are made with the set mounted on its tripod.  The 
target set is set up in the shade on firm ground with the 
head of the tripod as level as possible.  The target set 
should be protected from the wind. 
 
7-43 Plate Level Test and Adjustment 
 
a.  Purpose.  The purpose of the plate level adjustment 
is to align the vertical axis of the target carrier to a line, 
which is perpendicular to the geoid when the bubble of 
the plate level is centered in its vial. 
 
b.  Test.  The test for the target carrier plate level is the 
same as the leveling procedures described in paragraph 
8-36.   
 
 
 
c.  Adjustment.   

 
    Adjust the target carrier plate level as described 
below: 
 
    1.  Rotate the target carrier until the axis of the plate 
level is parallel with any two leveling screws.  Center 
the bubble using those two screws. 
 
    2.  Rotate the target carrier clockwise through 1600 
mils and center the bubble with the third leveling screw. 
 
    3.  Rotate the target carrier through 3200 mils.  
Noting the position of the bubble, use the third leveling 
screw to bring the bubble halfway back to it's centered 
position. 
 
    4.  Using an adjusting pin provided in the jewelers 
screwdriver with the T-2E theodolite, carefully turn the 
adjustment screw until the bubble is centered.  The 
adjustment screw is located inside a small aperture at 
the base of the carrier. 
 
5.  Repeat these steps until the bubble remains centered 
within one graduation for all positions of the alidade. 
 
7-44 Circular Bubble Test and Adjustment 
 
a.  Purpose.  The purpose of the circular bubble 
adjustment is to ensure that the vertical axis of the 
tribrach is aligned with the vertical axis of the target 
carrier.  This is very important when taking the target 
carrier off the tribrach and replacing it with a T2-E 
theodolite. 
 
b.  Test.    The test for the tribrach circular bubble is 
simply to level the target carrier plate level to within 
one graduation of center.  The circular bubble must then 
be centered or it must be adjusted. 
 
c.  Adjustment.  On the GDF22 tribrach, two capstan 
screws are accessible via the side slits under the circular 
bubble.  As either screw is loosened, the bubble runs 
towards it; as it is tightened the bubble runs away.  
Adjust the circular bubble as described below:  (See 
Figure 7-16.) 
 
    1.  Using an adjusting pin provided in the jewelers 
screwdriver with the T-2E theodolite, turn one of the 
two capstan screws until the bubble is located on a line 
between the center of the circle and the other screw.   
 
    2.  Turn the other screw until the bubble is centered 
in the circle.   
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    3.  Repeat if necessary.  Do not turn the screws 
anymore than is necessary for the adjustment. 
 
7-45 Optical Plumb Test and Adjustment 
 
a.  Purpose.  The purpose of the optical plumb 
adjustment is to make the vertical axis of the GDF22 
tribrach pass through the station mark when the target 
carrier is properly leveled and plumbed. 
 
b.  Test.  The test for the optical plumb requires that a 
target carrier be mounted in the GDF22 tribrach.  This 
is because leveling must be precise to test the optical 
plummet.  The plate level of the target carrier must have 
been already adjusted to  
perform this test.  Use the following steps to test the 
optical plumb:   
 
    1.  Set up and fine level the target set on a level 
tripod.  Attach a plumb bob to the fixing screw.     
 
    2.  Place a piece of paper or tape on the ground under 
the plumb bob.  Using a fine tip pen, mark the plumb 
point on the paper.  Rotate the plumb bob's bayonet 
plug and mark several positions through 6400 mils.  
Determine the center position of all the marks. 
 
    3.  Remove the plumb bob.  The tribrach should be 
optically plumb over the mark located in the center of 
the plumb bob marks; if not, the optical plumb needs to 
be adjusted.    
 
c.  Adjustment.  The optical plumb has two adjusting 
screws located on the optical plumb arm under the 
tribrach.  Both screws must be turned simultaneously in 
the directions indicated in Figure 7-17.  To adjust the 
optical plumb, follow the procedures below: 
 
    1.  Look through the optical plumb. 
 
    2.  Using two jewelers screwdrivers, turn the 
adjustment screws in the direction indicated in figure  
7-17 until the optical plumb is centered over the mark.  
 
 
7-46 Care of the Target Set 
 
a.  Cleaning. 
 
    1.  Clean the plate level and circular bubble with lens 
paper.  If necessary, moisten a cotton ball or swab with 
ether or pure alcohol.  Never use liquids such as 
benzene, oil, or water. 
 

    2.  Wipe paintwork clean.  If necessary, use a cloth 
dampened with water.  Never use liquids such as 
benzene 
 
    3.  Wipe a wet instrument carefully with a dry, lint-
free cloth.  Let the instrument dry completely before 
placing it back in the case.  Never store a wet 
instrument in its case. 
 
    4.  Keep the case clean, inside and out.  Keep the 
inside dry.  If water gets into the case, wipe it and leave 
it open to dry completely. 
 
b.  Storage and Transport. 
 
    1.  The target set should not be stored inside the 
shipping case, remove the instrument from the case so 
that air can flow around it.  This helps to prevent 
mildew and fungus in the case and instrument.  Store 
the instrument in a low humidity, dust proof area. 
 
    2.  The target set is shipped and transported in the 
foam rubber padded transportation cases. 
 
c.  Adjustments and Calibration. 
 
    1.  Test the target set on a regular basis.  Adjustments 
made to a theodolite are useless if the target sets are not 
properly adjusted.  
 
    2.  Calibration and repairs for the target set will be 
conducted through the Survey Instrument Calibration 
Program (SICP). 
 
d.  Changing the Batteries.  To change the AA 
batteries in the illumination kit, unscrew the two screws 
on the backside of the battery box.  Be careful not to 
pull the back off too far; a delicate cable inside the box 
only allows about one inch play.  
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