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7-25 Description 
 
a.  The DI 3000 is a timed-pulse electronic distance-
measuring device.  The time needed for a pulse of 
infrared light to travel to the reflector and back is 
measured.  Depending on the measuring mode, the 
displayed result will be the mean of hundreds or even 
thousands of such measurements. 
 
b.  The laser is listed as a Class 1 laser product meaning 
it is completely harmless.  The DI 3000 weighs 1.7 kg 
(3.7 lb) and can be operated between -20° CS to 50° C. 
 
7-26 Range and Accuracy 
 
a.  Range.  The maximum range of the DI 3000 is 
dependent upon atmospheric conditions and prism 
configuration.  Poor atmospheric conditions such as 
haze or bright sunlight will decrease its maximum 
ranges.  Figure 8-23 shows the typical ranges that can 
be expected with different target configurations and 
different atmospheric conditions using Wild (Leica) 
circular prisms.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-23 Typical Ranges  
 
b.  Accuracy.  The accuracy of the displayed distances 
is dependent on the operating mode of the DI 3000.  
Standard deviation is listed at 3-5 mm +1 ppm for all 
operating modes except the tracking mode; in this case 
it is 10 mm +1 ppm.  One ppm (parts per million) is 
equal to 1 mm per km measured.  This all means that 
with a distance of 10,000 meters in the normal mode, 
the standard deviation will be equal to 13-15 mm.   

7-27 Power Sources  
 
a.  Types of Power Sources.  The DI 3000 requires a 
12v DC power source.  Several sources of power are 
available to Marine Surveyors. 
 
    1.  GEB 70. 
 
 a.  The GEB 70 is a 2Ah, 12v DC, Nickel- 
cadmium, rechargeable battery.  When fully charged it 
can provide sufficient power to measure about 2000 
distances.  The GEB 70 has a clip on its side to allow it 
to be hung on a tripod leg.  It contains a 2.5A fuse 
located on its bottom to prevent damage to the battery 
and Distomat.  A 5-pin cable (GEV 52) is used to 
connect the GEB 70 to the DI 3000.  (See Figure 7-23.)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-23 GEB 70 NiCad Battery  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-24 GEB 70 Discharge Rate  
 b.  The GEB 70 NiCad battery has a non- 
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constant discharge rate.  In other words, the battery 
discharges quickly between power indicators 9 to 7 and 
between indicators 3 to 1.  It discharges slowly between 
power indicators 7 to 3.  The power indicators are 
displayed on the DI 3000 Control Panel.  When the 
battery voltage drops below 11.0V (power indicator 1), 
the Distomat will not measure a distance and error 
message 12 appears on the display.  (See Figure 7-24.) 
 
    2.  GEV 51.  The GEV 51 is the cable used to 
connect the DI 3000 to a 12v vehicle battery.  One end 
has alligator clips for the battery terminals; the other 
end has a black box containing a 2.5A fuse with two 
spares.  The black box also has a 5-pin connection for 
the GEV 52 power cable. 
 
b.  GKL-12 Battery Charger. 
 
    1.  The GKL-12 battery charger is capable of 
recharging two GEB 70 NiCad batteries at a time.  It 
will generally take 14 hours to recharge a completely 
discharged battery.  The GKL-12 plugs into a standard 
AC outlet and may be set for either 115 or 220 volts.  
When the batteries are connected, a red light illuminates 
on the charger.  If this light does not illuminate, then 
either the cables are not connected properly, no power 
is going to the charger, or the fuse in the batteries have 
blown.       
 
    2.  The GKL-12 has a built-in overload protection 
timer.  With a battery connected, press the red button to 
start a 14-hour charge.  If there is a break in the AC 
main supply, the timer restarts automatically.  At the 
end of the charging period, it automatically switches off 
the power supply. 
 
7-28 Mounting the DI 3000 to a T-2E 
 
a.  Modification of the T-2E.  Before the DI 3000 can 
be mounted on a T-2E, the user must ensure that the 
theodolite has been properly modified.  The 
modification includes adding an adapter plate to the 
reverse side of the telescope, adding a tension pin on 
the standard of the theodolite, and changing the spring 
in the vertical drive.  (See Figure 7-26.)   
 
b.  Mount the Distomat.  The DI 3000 is mounted to 
the T-2E in the following manner: 
 
    1.  Setup and plumb the tripod as described in 
paragraph 8-5. 
    2.  Mount the theodolite on the tripod as described in 
paragraph 8-6. 
 

    3.  Remove the carrying handle and lens cap from the 
theodolite.  Place the telescope in the reverse position. 
 
    4.  Attach the GEB 70 battery to the tripod leg taking 
care not to disturb the plumb and level of the tripod.  
 
    5.  Holding the DI 3000 by the carrying handle, press 
the two spring levers at the keyboard end together with 
the other hand.  (See Figure 7-25.)    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-25 DI 3000 Bottom View 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-26 T-2E Modification for DI 3000  
 
    6.  Place the DI 3000 over the telescope, aligning the 
tension pin on the standard between the balancing 
springs on the Distomat.  Lower the Distomat so that the 
holes in the base plate are aligned to the posts on the 
telescopes adapter plate.  Release the two spring levers.  
Check to ensure the DI 3000 is properly seated. 
(See Figures 7-25 and 7-26.) 
     
     7.  Connect the large end of the GEV 52 cable to the 
GEB 70 battery or to the GEV 51 12v cable by aligning 
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the red dots on the connectors.  Connect the small end 
of the GEV 52 cable to the DI 3000 by aligning the red 
dots on the connectors.  
 
    8.  Remove the lens covers from the front of the 
Distomat and place them in the instrument case.  Close 
the instrument case and place it out of the way of the 
instrument operator. 
 
    9.  Plumb and level the theodolite as described in 
paragraph 8-7.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8-27 DI 3000 Mounted on T-2E 
 
7-29 DI 3000 Control Panel 
 
a.  General.  All operations with the DI 3000 will be 
performed using the Control panel. The DI 3000 
Control Panel includes the signal strength indicator, the 
LCD display, and the keyboard.  (See Figure 7-27.) 
 
 
 
 
 
 
 
 
 
Figure 8-27 DI 3000 Control Panel 
b.  Signal Strength Indicator.  The signal strength 
indicator is located at the upper right corner of the 
control panel.  When a signal is received from a prism 

set the indicator will illuminate in red.  When a weak 
signal is received, the indicator illuminates to the left; 
when a strong signal is received, the indicator 
illuminates to the right; and if no return signal is 
received, the indicator will not illuminate.   
 
c.  LCD Display.  The DI 3000 is equipped with a 7 
digit LCD that can be illuminated.  The full distance is 
always displayed as well as symbols indicating 
operating modes and functions. 
 
d.  Keyboard.  The keyboard of the DI 3000 is the 
operator’s interface with the Distomat.  The keys can 
have several functions as indicated by the colors on the 
keypad.  Key functions colored white are main 
commands, key functions colored green are display 
settings, and key functions colored orange are set and 
store parameters.  The DI 3000 will beep with each 
keystroke unless that keystroke is out of sequence, 
illogical, or if the Distomat is carrying out an operation.  
(See Figure 7-29.)  
 
 
 
 
 
 
 
 
 
Figure 7-29 DI 3000 Keyboard 
 
7-30 Operating the DI 3000 
 
a.  On/Off.  To turn on the DI 3000, press the ON/OFF 
button.  The LCD will display the stored ppm and prism 
constant.  To turn off the DI 3000, press the ON/OFF 
button.  By default, the DI 3000 will switch off 
automatically 10 minutes after the last keystroke, except 
in the tracking mode.    
 
b.  Display Illumination.  The DI 3000 display field is 
illuminated from the back.  To illuminate the display 
press the lamp button.  Pressing the same button turns 
off illumination. 
 
c.  Test Mode and Battery Power Indicator.  To 
display the LCD test and the battery power indicator, 
press and hold down the TEST button.  The display 
check will appear while the TEST button is pressed, 
when it is released the battery power indicator will 
display the battery voltage in terms of a value from 1 to 
9.  The DI 3000 will send out a signal to the prism set, 
the signal strength indicator will illuminate and a tone 
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will sound.  The STOP button will cancel the tone.  
Press any command key to exit the test mode.   
 
d.  CE, RUN, +/-.  The CE key will allow the operator 
to exit from a command with the current setting 
retained.  While inputting data the CE button will clear 
the entry one figure at a time until RUN is touched.  
RUN completes entries and commands.  Once RUN is 
touched, settings are made and their values are stored.  
When entering values that require a negative press the 
+/- key. 
 
e.  STOP.  Use the STOP key to halt a command or 
function as follows: 
 
    1.  Stop tracking in the track mode. 
    2.  Stop the repeat mode. 

3.  Stop a normal measurement. This is necessary if 
         the beam is interrupted by an object and the 
         measurement cannot be completed. 
    4.  Stops the tone in the test mode. 
 
7-31 DI 3000 System Settings 
 
a.  Prism Constant (mm). 
 
    1.  The DI 3000 determines the distance to the center 
of the reflective surface of the prism.  The position of 
this surface is offset differently depending upon the type 
of prism being used.  If the measured distance is to be 
correct, the prism constant for the type of prism must  
be stored in the DI 3000.  The prism constant must be 
entered in millimeters. The following settings should be 
used: 
 
 a.  0 mm for Wild circular prisms. 
 b.  -35 mm for Wild rectangular prisms. 
 c.  When using non-Wild prisms, determine the        prism constant by measuring on an         accurately kno
 
    2.  To store the prism constant: 
 
 a.  Press SET, mm 
 b.  Enter the millimeter  value 
 c.  Press RUN 
 
b.  Units. 
 
    1.  The DI 3000 can be set to measure either meters 
or feet.  The unit of measurement that has been stored 
will be used until it is changed, even if turned off and 
then on again.  An F will appear in front of the ppm 
value on the display if feet are stored as the unit of 
measure. 
 

    2.  To set units to either meters or feet: 
 
 a.  Press SET, MODE 
 b.  Enter 41 
 c.  Press RUN 
 d.  Enter 0 for meters, 1 for feet 
 e.  Press RUN 
 
c.  Decimal Fix. 
 
    1.  The number of digits displayed after the decimal 
point in a measured distance can be set from 0 to 4.  
This setting will remain in the DI 3000 until changed.  
The displayed distances are as follows (n = number of 
digits after the decimal point): 
 
 n = 0  1m  1 ft 
 n = 1  0.1m  0.1 ft 
 n = 2  0.01m  0.01 ft 
 n = 3  0.001m 0.001 ft 
 n = 4  0.0001m 0.0001 ft  
  
    2.  To set the number of digits after the decimal: 
 
 a.  Press SET, FIX 
 b.  Enter n.  See above. 
 c.  Press RUN 
 
7-32 Scale Correction (ppm) 
 
a.  General.  The scale correction in parts per million 
(ppm) is used to apply proportionate corrections to a 
measured distance.  The corrections are necessary to 
delete the effects of atmospheric conditions, reduction 
to sea level, and correction for projection scale factor.   
The effects of atmospheric conditions are discussed in 
this paragraph.  The effects of sea level reduction and 
projection scale factor are corrected for in most survey 
computer systems, and should not be used with the 
DI3000.  Reduction to sea level and projection scale 
factor corrections are discussed in paragraph 9-3.   
 
b.  Atmospheric Conditions.  Atmospheric conditions 
affect the speed of the infrared light, which, in turn, 
affect the time required for that light to travel to the 
prism and back.  Therefore, the time used to compute 
the distance is in error, and a ppm compensates for this.  
The conditions used to determine ppm corrections are 
temperature, barometric pressure, and humidity. 
 
 
    1.  Temperature and Pressure.  Temperature and 
pressure are generally considered together to produce a 
scale correction.  The DI 3000 Operators Manual has a 
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chart for figuring a ppm from temperature and pressure.  
The DI 3000 allows the operator to enter that ppm or, it 
can compute a ppm from a user entered pressure and 
temperature.  It is preferable to allow the Distomat to 
compute the ppm.  Pressure must be entered in 
millibars; temperature must be entered in ° Celsius.  
Both methods are explained below. 
 
 a.  To store the scale correction (ppm): 
 
     1.  Press SET, ppm 
     2.  Enter the ppm value 
     3.  Press RUN 
 
 b.  To enter and store pressure and temperature: 
 
     1.  Press SET, p/t 
     2.  Enter the pressure (550 mb to 1050 mb) 
     3.  Press RUN 
     4.  Enter the temperature (-99 to +99 ° C) 
     5.  Press RUN 
 
    2.  Relative Humidity.  The influence of humidity on 
infrared light is very small.  It needs only to be 
considered in hot regions, and if the most precise 
distance measurements are needed.  The humidity value 
stored in the DI 3000 defaults to 60% when turned on.  
This default value is sufficient for all artillery survey 
applications.  The atmospheric correction in ppm is 
calculated in the DI 3000 using the entered temperature, 
pressure, and humidity values.  If the default value of 
60% humidity is accepted, the error in the calculated 
atmospheric correction will never exceed 2 ppm (2 mm 
per km) at 50° C; it will never exceed 0.5 ppm at (0.5 
mm per km) at 20° C. 
 
 a.  To enter the relative humidity: 
 
     1.  Press SET, MODE 
     2.  Enter 45 
     3.  Press RUN 
     4.  Enter the humidity value in % 
     5.  Press RUN 
 
 b.  The DI 3000 does not store the humidity 
value when turned off; the default value of 60% is reset 
at turn-on and the ppm displayed is recomputed using 
the default value. 
 
 
 
7-33 Distance Measurement   
 
a.  General.  Once the DI 3000 has been mounted on 

the T-2E, and the theodolite is properly plumb and 
level; the operator must sight on the target as described 
in paragraph 7-9.  To measure distances press ON.  
Enter the scale correction as described in paragraph 7-
28.  Press TEST.  If the Signal Strength Indicator 
displays a sufficient return signal, the operator can 
measure the distance using one of four operating modes.  
If the return signal strength is not sufficient to measure 
a distance, correct the parallelism of the Distomat (see 
paragraph 7-30). 
 
b.  Operating Modes.  The DI 3000 has four modes for 
measuring distances: 
 
    1.  Normal (DIST) mode.  This mode takes 3.5 
seconds and has a standard deviation of 3 - 5 mm + 1 
ppm.  To use this mode press DIST.  The DI 3000 
measures the distance and displays it.  If the operator 
uses this mode, several distances must be measured and 
meaned.  At least three distances must be measured.  
 
    2.  Rapid (DI) mode.  This mode takes 0.8 seconds 
and has a standard deviation of 5 mm + 1 ppm.  To use 
this mode press DI.  The DI 3000 measures the distance 
and displays it.  If the operator uses this mode, several 
distances must be measured and meaned.  At least three 
distances must be measured.  The primary differences 
between this mode and the normal mode are the listed 
accuracy.  This mode can also be used when  
heat-shimmer conditions prevent the user from 
measuring long distances with the normal and repeat 
modes; this is because the rapid mode requires only 
short bursts of return signal to measure a distance. 
 
    3.  Tracking (TRK) mode.  This mode takes 0.8 
seconds for the initial measurement followed by updates 
every 0.3 seconds and has a standard deviation of 10 
mm + 1 ppm.  To use this mode press TRK.  This mode 
sends a constant signal and continuously displays a new 
distance.  It will mostly be used with stake out 
measurements but can be used during parallelism 
adjustments.   This mode can drain the batteries if not 
monitored because the automatic shut-off is disabled 
while tracking.   
 
    4.  Repeat (DIL) mode.  This mode takes 3.5 
seconds for the initial measurement and repeats 
automatically.  The display in the repeat mode 
alternates between the cumulative mean of all 
measurements on one display and the number of 
measurements taken (n) and the standard deviation (s) 
in mm of a single measurement on the next display.  To 
use this mode press DIL.  With this mode, the 
instrument operator monitors the standard deviation as 
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it falls and then levels out.  Once the standard deviation 
levels out, press STOP.  The cumulative mean of all 
distances is displayed.  If the number of measurements 
and the standard deviation needs to be viewed press 
DSP, ns. 
 
c.  Beam Interruptions.  Interruptions in the beam of 
infrared light will not affect the result.  If the beam is 
interrupted, the display shows from 1 to 6 bars.  The 
bars indicate how far the measurement has progressed: 
 
 1 bar = start of measurement 
 6 bars = end of measurement. 
 
    Short interruptions can be caused by air turbulence.  
Thus, long distance measurements may take slightly 
longer in heat-shimmer conditions.  In the normal, 
rapid, and repeat modes the measurement terminates 
automatically if the beam is interrupted for 30 seconds.  
In the tracking mode the tracking sequence starts again 
with an initial 0.8 second-measurement if the beam is 
interrupted for 0.5 seconds.  
 
7-34 Parallelism: DI 3000 to Telescope 
 
a.  General.  The infrared beam of the DI 3000 and the 
line of sight of the T-2E telescope should be parallel.   
The return signal strength will then be strongest when a 
proper pointing is made at a target.  If parallelism is not 
correctly adjusted, the return signal strength will be 
weak or there will be no signal at all.  (See Figure 7-
30.)  
 
b.  Prism-Target Distance.  Parallelism is normally 
adjusted at the Distomat; however, the prism-target 
distance must be set for the type of theodolite.  Prism- 
target distance is the distance from the center of the 
prism (GPR1) to the center of the optical sight on the 
target reflector (GRZ3).  This distance must be set so 
that it is equal to the distance between the center of the 
objective lenses of the DI 3000 and the center of the 
telescope's objective lens.  Prism-target distance is set 
in the following manner:  (See Figure 7-31) 
 
 
 
 
 
 
 
 
 
Figure 7-30 Parallelism 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-31 Prism-Target Distance 
 
    1.  Using a jeweler's screwdriver, drive the grub 
screw in the stem of the prism holder (GPH3Z) into the 
stem.   
 
    2.  Slide the two stems of the prism holder into the 
target reflector so that the grub screw is aligned with the 
87 mm hole labeled for the T-2 theodolite.   
 
    3.  Using the jeweler's screwdriver, draw the grub 
screw out of the stem enough to keep the prism holder 
fixed in place in the target reflector. 
 
c.  Checking Parallelism.  Parallelism should be 
checked prior to starting a survey; however, the 
adjustment can be made anytime.  To check the 
parallelism, perform the following steps: 
 
    1.  Set up the DI 3000 as described in paragraph 8-
24.  Set up a target at least 200 meters away with a clear 
line of sight.   
 
    2.  Make a pointing on the target reflector as 
described in paragraph 7-9.  
 
    3.  Press ON, TEST.  If the signal strength indicator 
illuminates to the right of center, no adjustment is 
necessary.  If the indicator illuminates to the left of 
center or not at all a parallelism adjustment is 
necessary. 
 
d.  Adjusting Parallelism.  If the procedures described 
above indicate that a parallelism adjustment is 
necessary, perform the following steps: 
 
     
1.  Ensure the telescope of the T-2E is properly pointed 
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on the target. 
 
    2.  Press TEST.      
     
    3.  View the optical sight located on the bottom right 
side of the DI 3000.   Using the hex key, turn the 
horizontal and vertical adjustment screws to bring the 
white cross onto the prism.  The signal strength 
indicator should illuminate towards the right and an 
audible tone will be heard.  (See Figure 7-32.)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-32 Adjusting Parallelism 
 
    3.  Viewing the signal strength indicator, adjust the 
horizontal and vertical adjustment screws until the 
strongest return signal is achieved.  Press STOP. 
 
    4.  Press OFF.   
 
    5.  Press ON, TEST.  The signal strength indicator 
should illuminate to the right and the audible tone 
should sound.  Press STOP, OFF.        
 
7-35 Care of the DI 3000 
 
a.  Cleaning. 
 
    1.  Clean the objective lenses and display 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.  Do not touch the objective 
lenses with your fingers. 
 
    2.  Wipe paintwork clean.  If necessary, use a cloth 
dampened with water.  Never use liquids such as 
benzene or oil. 
 

    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 container clean, inside and out.  Keep the 
inside dry.  If water gets into the container, wipe it and 
leave it open to dry completely. 
 
    5.  Wipe cables clean with a damp cloth.  If a 
connection or a cable plug becomes dirty, wash it in 
spirit and allow it to dry. 
 
b.  Storage and Transport. 
 
    1.  The instrument 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 DI 3000 is shipped and transported in the 
foam rubber padded transportation cases. 
 
c.  Adjustments and Calibration. 
 
    1.  Test the DI 3000 on a regular basis.  Parallelism is 
the only authorized operator adjustment for this 
instrument.  It is suggested, but not necessary, that each 
DI 3000 be paired with a T-2E. 
 
    2.  Calibration and repairs for the DI 3000 Distomat 
will be conducted through the Survey Instrument 
Calibration Program (SICP). 
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