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SETTING UP THE GEODIMETER
1. Lesson Summary: In an outdoor training area, Set up, level, and calibrate the dual-axis Compensator of the Geodimeter over a point with tripod legs firmly anchored.

2. General Instructions: Set up, level, plumb, and engage the dual axis Compensator of the AISI. 

3.  Sequence of Activities:

a.
Set up the tripod


(1).
Unstrap the tripod legs and extend the legs so the tripod head is approximately chin high to the operator.



(2).
Spread out the tripod legs so the tripod head is level.  Set the tripod head approximately pocket high. 

NOTE:  AFTER THE TRIPOD IS SET UP, CHECK STABILITY BY WIGGLING THE TRIPOD GENTLY.  IF IT HAS ANY MOTION IN IT,  IT NEEDS TO BE TIGHTENED OR REPAIRED!! DO THIS EVERY TIME YOU SET UP A TRIPOD!


(3).
Attach and center the instrument tribrach to the tripod head, ensure the footscrews are centered for ease of leveling.  Hand tighten the bayonet screw, and set the tripod over the point.  Step in one leg, and sight through the optical plummet to adjust the tripod with the other two legs so the cross hairs are centered over the point.  Step in the other two legs.  Once centered over the point, level the circular level vial (speedy bubble) by slowly extending or retracting the tripod legs.  When the level bubble is close, finish leveling with the foot screws.  Recheck to ensure you are still centered over the point. If needed, loosen the bayonet screw slightly and adjust the tribrach until over the point. 

NOTE: All instrument or prism set-ups using the AISI are the same.  First set up tripod and tribrach, then instrument or prism. It is critical to have the tripod set up correctly and over the point before the instrument is attached. 

b.
Attach and level instrument.


(1)
Remove Geodimeter from transport case and loosen horizontal motion lock.  Rotate base of Geodimeter until the RS-232 port aligns with the notch in the tribrach.  Place instrument on tribrach and lock it in place. 



(2)
Using the optical plummet, re-check and to see that the instrument is still over the point.  If it is not, slightly loosen the bayonet screw and, while looking through the optical plummet, move the instrument over the point without turning it. Re-tighten the bayonet screw. 



(3)
Turn on the instrument.  Place the display of the instrument parallel to two foot screws on the tribrach.  Secure the instrument using the horizontal locking screw. 



(4)
Adjust the display contrast for the best possible viewing by using the contrast  (left) adjustment knob located under the instrument.



(5)
Use the two foot screws to center the bottom cursor between the two lines.  Without turning the instrument, use the third foot screw and center the top cursor between the two lines.  When both cursors are centered, the instrument is correctly leveled in the coarse mode. 



(6)
Turn the instrument 180 degrees away from you and press the black A/M button.  You will hear one beep; when it beeps twice turn the instrument back 180 degrees. Observe the display until you see “Press A/M” on the screen.  Press the A/M key (again you will hear one beep, then two beeps).  The Compensator is engaged and you are at the prompt TEMP:

P0      12:38

Temp=75.0


TEMP: Enter the temperature if known.
P0      12:38

Press=30.00


BAROMETRIC PRESS: Enter if known.
P0      12:38

Offset=0.000


OFFSET: 0.00 (Enter) 


Note: Offset for Geodimeter prisms is 0.00

P0      12:38

HA  :301.1523

HA ref=

       
 HA:  234.5907HA ref = __________ Press ENTER.

STD      P0      12:38

HA:       32.2304

VA:       91.0954


Instrument is now in Theodolite mode (PRG 0) ready for   

fine level, collimation, or to run a program


(7). 
Press the fine level button (button “N”) to adjust/set the fine level.  Press again to go back to Theodolite mode.

NOTE

There are many functions the Geodimeter is capable of performing in addition to the programs inside it.  Pressing the Function key, (F) located on the right side of the keypad, will access Geodimeter functions.  A list of available functions is located in Chapter 5 “Short Form Instructions” beginning on page 16 (Label list).  F22 is the function that disengages the Dual-Axis Compensator.  It is for inside use only; do not disengage it while outside surveying.

ESTABLISHING A BASELINE

1.
Lesson Summary:  


a. 
Establish horizontal control (either assumed or actual) by establishing a baseline and direct coordinate entry into Geodimeter.


b.
References:  STP 5-51T-12, FM 5-478, TM 5-6675-332-10

2.
General Instructions:

a.
Setup Geodimeter as in previous lessons. 


b.
Select a distant object to sight for a baseline bearing.


c.
Establish instrument and target height.


d.
Enter coordinates for current station 

3.
Sequence of Activities:

a. In the first scenario, you are in a location where no control (BM, HCP) exists and must establish assumed control.  You can see an object in the distance to reference.

(1).  Establish TBM with a hub and a center nail. Place two other points at least 100’ away from first point forming a rough triangle.

(2).  Set up Geodimeter over point and turn on. Set up prisms over other two points.
(3).  Calibrate the Dual-Axis Compensator.



(4).   Establish reference data

(a) Scroll through the screens until the HA Ref screen is displayed (IF YOU SCROLL PAST THIS, USE FUNCTION 21 TO RETURN TO HA ReF) .

P0      12:38

HA  :301.1523

HA ref=


   HA:  234.5907HA ref = __________.  Aim at one prism.  Press 0 and ENT.  This will set the reference line at zero. It’s essentially the same thing as zeroing the plates on an optical theodolite. If you know the actual bearing of the object, use that.

STD      
P0      12:38

HA:       32.2304

VA:       91.0954


   Instrument is now in Theodolite mode (PRG 0) and has a 

 baseline for turning angles. You can begin taking measurements

 of HA, VA, and SD in theodolite mode. YOU CANNOT

 REGISTER SHOTS.
STD

P0      12:38

IH = 0.0000


   Press F 3 ENT and enter the height of instrument. 

STD

P0      12:38

TH = 0.0000


   Press F 6 ENT and enter the target height. 

(b).  Manually enter the station coordinates

STD      
P0      12:38

HA:       32.2304

VA:       91.0954


   Press MNU 
MNU

         12:38

1 Set

2 Editor

3 Coord

 
   Press 3  Coord
Coord

        12:38

1 Stn Coord.

2 Setout Coord.


   Press 1 Stn Coord.
Coord

      12:38

N=10000.000

E=10000.000

Ele=1000.000


   Enter Northing, Easting, and Elevation (either actual or assumed)
STD      
P0      12:38*

HA:    

   00.0000

VA:   

   91.0954

SD: 
 
   137.225


   You will return to Program 0 and can begin taking measurements.  Aim at first prism.  Press A/M.  The screen will display HA, VA, and SD.

STD      
P0      12:38*

HA:       

00.0000

HD:     
  
91.0954

VD:
   
-1.304


   Press ENT to see the HA, VA, and VD

STD      
P0      12:38*

N:

10137.2304

E:       

  9991.0954

Ele:

    998.696


   Press ENT again to see N, E, and Ele.  These values are based on the coordinates entered and the reference.  Write down the Northing, Easting, and the Elevation.  Repeat the process for the second prism.  You now have three points for an Area file; create one using PRG 43.

Using assumed coordinates for one point and by determining the coordinates of two others, you have established temporary assumed horizontal control.  You may later traverse in control from a horizontal control point off-site.  You can then use Terramodel to reorient your data file to the real world coordinates.   Using the new Area file you can begin collecting data by traversing PRG 27 or using PRG 16 for Radial surveys.

CREATING AN AREA FILE (PRG 43)

1.
Lesson Summary:  

a.
Use Program 43 to create an area file. 

b.
 References:  TM 5-6675-332-10, Part 4, Chapter 1, pages 4.1.19 - 4.1.22.

2.
General Instructions:

a. Access Program 43.

b. Enter Coordinates.

c.
Exit Program 43 to Program 0

3.
Sequence of Activities:


a.
Create an Area File with Program 43 using the data provided
STD    P0         13:09

Program=43


   Press PRG, Then 43, press ENT key. (Follow      procedures outlined in TM 5-6625-332-10 Pg. 4.1-19  thru 4.1-22)  This program creates an area file.
Sel devic          13:11

1  Xmem

2  Imem


   Select #2, Imem (Internal Memory).  Note: If you are using the Geodat for storage, select Xmem.

          P43        13:12

Area=


    Area = 5400 (Enter the name of the Area file.  Use ( to 

enter letters.

                      P43        13:13

HT measure?


   HT Measure?  You must enter YES to record elevations.

          P43        13:15

Pno=101


   Begin entering points with point number. Enter the information the Geodimeter prompts for.

          P43        13:15

Pno=101

Pcode=44


   Enter the correct Pcode (point code) for the point.  This describes the point with a corresponding number.  There is a 

Pcode list at appendix C of this guide.

          P43        13:15

Pno=101

Pcode=44

N=10000.000


   Enter the correct Northing for the point.  These data are from the assumed or actual coordinates of the known points.  The point list for Brown Hall is at appendix C.

          P43        13:15

Pno=101

Pcode=44

E=10000.000


   Enter the correct Easting for the point.

          P43        13:15

Pno=101

Pcode=44

HT=1000


   Enter the correct Elevation for the point.

P43        13:15

Pno=101

Pcode=44

Store?


   The Geodimeter will prompt Store? If all information for the         point is correct press YES, then continue entering points until

complete. If not press NO then reenter point from Pno.  If done

entering points, press ENT.

RUN A TRAVERSE (PRG 27)

1.
Lesson Summary:  


a.
 Use Program 27 to run a traverse with either an internal reference or external reference.  All traverses consist of at least three points. The minimum linear Error of Closure is 1:5,000 and the maximum Angular Error is 20 seconds per station.

b.
References:  Data Collection Chapter 1, Entering Coordinates, pages 4.1.19 - 4.1.22,  Pcodes pg. 4.1.24 - 4.1.28,  Traverse pg. 4.3.123 - 4.3.136.

2.
General Instructions:

a.
Set up Geodimeter over known station; set up prism over known station. 

b.  
Enter Program 27 and backsight on the other known station.

c. Set up other prism on forward station and shoot foresight. Alternate backsights and foresights until you reach the last station. 


d.
Close the traverse on the last station by sighting the starting station.

3.
Sequence of Activities:


a.
STARTING A NEW TRAVERSE

NOTE:  When Program 27 is started the Geodimeter does not start traversing right away, the instrument will establish the current station based on an area file or direct input.

STD      P0      14:30

HA:       32.2304

VA:       91.0954


   Make sure the instrument is in Theodolite mode,  Program 0 (P0) before entering Program 27.

STD      P0      14:31

Program=27


   Press PRG and enter 27, then press ENT,  (Follow

procedures outlined in TM 5-6675-332-10 Pg.

4.3-124 --4.3-133.)  This program is used for traversing.

            P27      14:32

Job no= TRAV1

 
   Enter Job number.  Always use a new Job number.

Reusing Job numbers still in the Geodimeter will

corrupt each file

            P27      14:33

1:  Xmem  off

2:  Imem  on

3:  Serial  off


   Next determine in which memory this job will be stored. The

memory the job will be stored in will be on,  and the others will 

be off.  To turn a specific memory on or off enter the 

corresponding number.

            P27      14:33

STN # =101


   Enter station #  (benchmark) the instrument is set up over. 

           P27      14:33

Pcode = 44

 
   Enter Pcode for the station  # the instrument is set up

over.  Pcode for a Temporary Bench Mark is (44).  A Pcode

may not be needed here, if not, press the ENT key.

           P27      14:34

Area = 5400


   Enter the Area file where the Station # coordinates are stored.   (We will use 5400.)  If you leave this space blank and press ENT you may enter coordinates manually.


Sel device    
            14:34

1  Xmem

2  Imem

 
   Memory source where the Area file is stored.  Internal

memory or external memory.  Select the appropriate 

number.

Stn ok?          

14:35

N=76648.49

E=79183.06

ELE=1134.32


   Verify the coordinates of the point entered. 

Stn ok?          

14:35

HT measure?


   Key in YES or NO depending on whether you want to 

measure elevations.  This will not be displayed if there are no

elevations in the Area file.

                       14:36

IH =


   Input the height of instrument.  Measure up to the center of the Geotronics symbol to the hundredths.

BS # = 


   Enter the station number for the backsight.

Area = 5400


   Input the area file where station numbers are stored.  If left 

blank you can key in coordinates manually.

Ref ok?          

N=76690.50

E=79393.42

ELE=1141.06


   Verify the coordinates of the point entered.  

Aim at refobj

Press A/M


   Sight backsight target, press A/M key.

STD          P27     14:50

HAref: XXX.XXXX

HA:     XXX.XXXX

REG=Exit


   Press REG to store the station establishment in the Job file.

STD            P27       14:35

1 Foresight

2 Backsight

3 Other


   Press 1 to take a Foresight.  This can be an unknown point.

     P27       14:35

Pno=


   Key in the Foresight point number.  Do not use a point number  that is in the existing area file.

    P27       14:35

Pcode=44


   Enter Pcode for the foresight station. Usually, it will be the

Pcode for a Temporary Bench Mark (44).  A Pcode does not need to be entered, if not leave it blank.
   P27       14:35

TH=


   Input target height.  Measure to the black line on the short sight rod.

STD                    14:55

HA: xxx.xxxx

VA: xxx.xxxx


   The instrument is now in Theodolite mode and ready to   

measure.  Aim at the Foresight and Press A/M.  All N, E, and 

Elev will be taken from the FS readings.
NOTE:  It may take one or two presses of the A/M key to measure the shot.  SD will be on the bottom of the display screen of the Geodimeter if the shot was successfully taken.

STD                     14:55

HA: xxx.xxxx

VA: xxx.xxxx

SD: xxx.xx


   It has the Horizontal and Vertical angle along with the slope distance to the Foresight.  You may view the HA, HD, and VD by pressing ENT.  Press ENT again to see N, E, and Ele.   Press the REG key and continue on.

                P27        14:55

more?  


   You may shoot other shots than those on the traverse (sideshots). If there will be a side or other shot press YES. If no other shots will be taken from this set up, press NO. 

STD        P27        14:55

End of

Traverse?

 
   Press NO.  

STD        P0        14:55

Temp=75.0


   Turn the instrument off and move to your Foresight.
STD      P0      15:00

HA:       32.2304

VA:       91.0954


   Attach the instrument to the foresight tripod and turn it on.  At the bottom  of the display it will ask you to continue? yes/no.  Press YES.  Scroll through until you are at Theodolite mode, fine level the instrument and key in PRG 27. 
STD      P27      15:01

1 New Traverse

2 Continue


   After you key in PRG 27, the instrument will want to know if  this is a New Traverse or continuing a previous one.  Key in 2.
Aim at backsight

Press A/M


   Sight backsight target, press A/M key.

STD          P27     15:01

HAref: XXX.XXXX

HA:     XXX.XXXX

REG=Exit


   Press REG to register shot.

Repeat previous steps until it is time to close the Traverse.

         P27       15:02

1  Foresight

2  Backsight

3  Other


   Close the traverse.  The last shot WILL NOT BE A  FORESIGHT, it will be OTHER (3).

         P27       15:02

1  Benchmark

2  Close

3  Sideshot


   Press 2 close.
STD         P27       15:02

1 External

2 Internal

3 Other


   The last shot will be a Closed Internal or Closed External. Choose other if the Traverse is a Point to Point, or Open.  Depending on what type of Traverse you ran, either select 1 or 2.  

          P27        15:03

Pno=


   Enter the point number of the closing point.
      P27        15:03

Pcode=


   Key in the Pcode for the point.  It will be 44 for temporary benchmark.
      P27         15:04

TH=


   Enter the Target Height
STD        P27        14:55

HA: xxx.xxxx

VA: xxx.xxxx


  The instrument is now in Theodolite mode and ready to measure.  Aim at the prism and Press A/M.
STD        P27        14:55

HA: xxx.xxxx

VA: xxx.xxxx

SD: xxx.xx


 Press the REG key and turn the instrument off.  The traverse is complete.
NOTE: IF YOU MAKE AN ERROR, IT IS POSSIBLE TO EDIT THE TRAVERSE IN THE MENU EDITOR, OR TERRAMODEL’S FILE EDITOR. 

DOWNLOAD AND ADJUST A TRAVERSE FILE

1. Lesson Summary: Download traverse information stored in the Geodimeters internal or external memory into Terramodel program.

2. General Instructions:  

a.  Connect Geodimeter to computer.

b.  Open new project in Terramodel and transfer file.

c.  Convert raw file to traverse file.

d.  Check errors of traverse.

3.
Sequence of Activities:


a.
Data communication to computer system.



(1)
Hook RS232 cable between Geodimeter and computer port.
The cinch end hooks to the RS-232 port on the Geodimeter and the black end to the computers COM1 port. 



(2)
Turn on Geodimeter.



(3)
Disengage the Dual Axis Compensator (F22).  It is necessary to disconnect the Dual Axis Compensator when downloading information to the computer. 

STD

P0
14:50

Comp = 0


   Press F 22 then 0 ENT to turn off Dual-Axis Compensator.  Never survey with the Dual-Axis Compensator off.

(4) Establish communications between Geodimeter and PC/laptop and download data.

 (a).  Check the communications settings.

STD

P0      14:50

COM = 1.8.0.19200


   Press F 78 to view the communications settings of the instrument.  Compare these with the settings in Terramodel.  They are listed in order by stop bits, data bits, parity, and baud rate. NOTE: IT MAY BE  NECESSARY TO SLOW DOWN THE BAUD RATE TO 9600.
STD

P0      14:50

END=4


   Press F 79 to check the End of Transmission character. Compare this with the settings in Terramodel

In Terramodel, select Geocap, Geoset, and Communications settings…
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Check values to make sure they match. NOTE: IT MAY BE NECESSARY TO SLOW DOWN THE BAUD RATE.
STD

P0
14:50

HA:  XXX.XXXX

VA:    XX.XXXX


   Geodimeter must be fully in Program 0.  Once in P0 do nothing more with the Geodimeter.





(b).  Open a new project in Terramodel and transfer files from Geodimeter
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(1).  Click on File, New Project

Save this file as Trav1.  

(2)
Pull down Geocap again then Transfer, Receive from data collector.
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Terramodel will search for the Geodimeter.  If  the Geodimeter is not fully in P0 and connected, you will hear a series of consecutive beeps. If the Geodimeter is fully in P0 and connected, you will hear two beeps indicating the computer and Geodimeter are handshaking.  The following dialogue box will appear:
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Make sure that “Job file” radio button and “Place points in project file” check box are checked, make sure the format is compatible with the file in the Geodimeter (typically P, N, E, Z, 8D), and check the path.  Click on Receive.  The following dialogue box will appear:
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Select the Job file you want to transfer, then click Receive again.  Terramodel will confirm data transfer.  Terramodel will create a copy of the Job file in the computer with the same name and the file extension (.raw) and import the points into your project.  

     


(3)
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In order to use the traverse, it must be converted from measurements to reduced data or a field book.  To do this, pull down Geocap, then click on Convert…Raw file to field data reduction…
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Terramodel will ask for the method used to convert the file.  Select Program 27 and click OK.
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Terramodel will ask you which file you want to convert (*.raw)

and what you want to call it (*.trv). 
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then will tell you if the conversion was successful
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Once converted, you can check your traverse by looking at it in FieldD.  Click on COGO, then FieldD
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Select File, Open and pick the file to view and check.  FieldD will display a blank screen on top and the field notebook on the bottom.  Check the type of traverse (TY) to make sure it is the type of traverse you ran.  If not, Double Click Line 2 and change it. Run through the book to make sure it reads the traverse as you shot it.
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Click on Reports, All selected reports.  Terramodel will display the reports in a Notepad window.  Check the Pre-Balance Closure Report to see your error.  It must be within 10” per station for angular error and better than 1 in 5000 for accuracy.  The below traverse is within tolerances and can be balanced, corrected and staked out. You can print these reports out. 

APPENDIX A – Control Points for Brown Hall 

CONTROL POINTS
TBM

NORTHING

EASTING

ELEV

101

76648.49

79183.06

1134.32

102

76690.50

79393.42

1141.06


103

76553.37

79340.61

1141.32



104

76378.07

79172.03

1129.43


105

76142.59

79061.66

1114.61


106

76468.09

79381.13

1140.17


107

75908.82

79046.38

1112.88


111

75774.82

79548.13

1130.66


113

75946.68

79623.05

1127.31


115

76151.11

79590.80

1128.35


117

76483.94

79555.80

1131.91


118

76467.38

79481.10

1136.50

APPENDIX B – BROWN HALL MAP
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Maximize this Window! 





Make Sure this is the correct “Type”
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