Overview

The following instructions are tailored for the Topcon DL-101C firmware version 3.04 - other Topcon models may vary slightly.  Individual keys are noted in bold and brackets [   ].  Instrument display messages are in bold.

1) Configuring the Level for Geodetic Leveling

Power on the level and press [MENU] to enter menu mode.  Scroll down to Menu Utility, press [ENT], scroll to Make Group, press [ENT] and create a Group named with month, day, year (e.g. 062107) and press [ENT].  Note; if the unit has not been used previously or has not been set to write to the data card rather than RAM , use the instructions below to first set Out Module to Card, then create the day Group as described previously.
Press [SET] to enter set mode.  The words Set Mode will appear in the display.  Use the up or down arrows to access the particular item you wish to change or check.

Scroll to Out Module.  Press [ENT].  Scroll to display Card and press [ENT], scroll to the desired Group, to set press [ENT] and exit this item.

Note: the following parameters may not require setting; they are stored through a power on/off cycle.

Scroll to Check Battery.  Press [ENT] to display the battery voltage.

Scroll to Set Measure.  Press [ENT].  Now scroll through the choices until N-times appears in the display and press [ENT].  Scroll to 03 and press [ENT] to set and exit this item.

Scroll to Set Fix.  Press [ENT].  Scroll to display Precise and press [ENT] to set and exit this item.

Scroll to Set Item.  Press [ENT].  Scroll to display Extended and press [ENT] to set and exit this item.

Scroll to Display Time.  Press [ENT].  Scroll to display 3 and press [ENT] to set and exit this item.

Scroll to Display Unit.  Press [ENT].  Scroll to display m and press [ENT] to set and exit this item.

Scroll to Auto Cutoff.  Press [ENT].  Scroll to display 5 min and press [ENT] to set and exit this item.

Scroll to Set Bright.  Press [ENT].  Scroll to your preferred brightness and press [ENT] to set and exit this item.

Scroll to Check Time.  Press [ENT] to set the date and time.  When the date appears, press [ESC] to enter a new date value.  When the Date ? prompt appears, enter the date in the form of MMDDYY and press [ENT] to set this item.  When Time appears, press [ESC] to enter a new time value.  When the Time ? prompt appears, enter the new time in the format HHMMSS and press [ENT] set and exit this item.

Scroll to Inverse Mode.  Press [ENT].  Scroll to Not Use and press [ENT].

Scroll to Set Light.  Press [ENT].  Scroll to Off and press [ENT].
2) Collimation Procedure

The collimation value must be determined at the start of each day’s work.  For geodetic leveling use the 1/3 - 2/3 method (i.e. Forstner Method) for determining the collimation value.  Set up the rods 45 meters apart facing each other.  Set up the level on line between the two rods 30 meters from rod 1 and 15 meters from rod 2.  Allow time for the instrument to acclimate to the outside temperature before starting the measurement procedure.  This will normally take from 15 to 30 minutes, depending upon the difference in temperature between the instrument and the surrounding air.

Press [Menu], scroll to Menu Adjust screen press [ENT].
Scroll to Method Type B and press [ENT], Job No? will be displayed, press [ESC] until Job number is cleared then enter new job with starting and ending SSNs (4-digit station serial numbers) with no spaces for this day or observer (e.g. 10011010).  Press [ENT].  Meas A   a←←←A b will be displayed.

Sight the instrument to rod 1 and press [Meas].  Rod Aa and the actual rod reading will be displayed briefly, then Meas A   a      A→b will be displayed.

Sight the instrument to rod 2 and press [Meas].  Rod Ab and the actual rod reading will be displayed briefly, then Move! will be displayed.

Move the instrument to a point on line between the two rods, 15 meters from rod 1 and 30 meters from rod 2.  Meas B  a←B      b will be displayed.

Sight the instrument to rod 1 and press [Meas].  Rod Ba and the actual rod reading will be displayed briefly, then Meas B   aB→→→b will be displayed.

Sight the instrument to rod 2 and press [Meas].  Rod Bb and the actual rod reading will be displayed briefly, then d and the correction value will be displayed briefly and record on log sheet, then Data Store ? will be displayed.

Press [ENT] to store and apply the collimation value.  Adjust Reticle? will be displayed.  Press [ESC].

3) Start of Day or Change of Equipment/Observer
Power on the level and press [MENU].

Scroll to Menu Measure and press [ENT], Job No? will be displayed.  Scroll to the previously created Job Number (e.g. 10011010), press [ENT].

Meas No? will appear.  Key 1 and press [ENT].

Info1? will appear.  Key in the instrument serial number, a hyphen, then the observer’s two digit ID number (e.g. 07), and press [ENT].

Info2? will appear.  Key in the serial number for rod 1 and press [ENT].

Info3? will appear.  Key in the serial number for rod 2 and press [ENT].

4) Start Section Running

Set rod 1 on the starting bench mark, rod 2 on the first turning point, and the instrument halfway between.  Be sure that both the upper and lower stadia hairs of the reticle intercept both rods and the center cross hair is above the 0.5 meter point (except for elevated bench marks).

Power on the instrument, press [Menu] and scroll to Menu Leveling.  Press [ENT].

Scroll to Start Leveling and press [ENT].

Job No.? and a previous Job number will be displayed.  Press [ESC] to remove characters as needed, then enter starting and ending SSN of this section (e.g. 10011002) as the Job number, press [ENT].

Scroll to Level L3 BF and press [ENT].

BM No? and the last bench mark number will be displayed.  Key in the four-digit SSN of the starting bench mark for this section (e.g. 1001) and press [ENT].

GH? and a height will be displayed.  Key in 0.0 and press [ENT].

Info1? will be displayed.  Key in 1 for rod 1, press [ESC] and then press [ENT].

Info2? will be displayed.  Key in the beginning upper probe temperature (with no decimal), then a hyphen, followed by the two digit Wind / Sun code (e.g. 287-02).  Press [ESC] and then press [ENT].

 

5) Line Leveling

Back pn and the SSN of the or backsight bench mark will be displayed.

Sight the backsight rod and press [MEAS].

Three backsight readings will be taken and displayed in succession and finally the mean reading will be displayed.

Scroll to view the number of rod readings and standard deviation.  The standard deviation must be 0.10 mm or less for 1st and 2nd Order leveling.  If this is not the case, repeat the backsight measurement.

If gradient temperatures are to be recorded: press [ESC], then [ENT].  Info1? will be displayed.  Key in the lower temperature and the upper temperature without the decimal points or spaces and press [ENT].  Examples: If the temperatures are 6.5° C and 6.0° C key as 065060.  If the temperatures are -12.5° C and -12.8° C key as -125-128.  If the temperatures are -6.5° C and -6.9 key as -065-069.

Fore Pn 1 will be displayed.

Sight the foresight rod and press [MEAS].

Three foresight readings will be taken and displayed in succession and finally the mean reading will be displayed.

Scroll to view the number of rod readings and standard deviation.  The standard deviation must be 0.10 mm or less for 1st and 2nd Order leveling.  If this is not the case, repeat the foresight measurement.

Scroll to view distances.  d and the backsight minus foresight distance will be displayed.  This must not exceed the setup imbalance limit for the order and class of leveling being performed.  Also, the running imbalance (the total of all backsight distances minus the total of all foresight distances must not exceed the limit for the order and class of leveling being performed.  Use a calculator or notepad to keep a running imbalance total by adding the setup imbalance for each setup.  If the running imbalance exceeds 3 meters, correct it on the next setup by shortening or lengthening the next foresight distance.  Σ and the total leveled distance will also be displayed.

Continue in this fashion until the last foresight has been taken on the ending bench mark.

6) End Section Running

Back pn and the backsight turning point number will be displayed.

Press [MENU].

Scroll to Close Leveling and press [ENT].

Scroll to End of BM and press [ENT].

BM No? and a default number will be displayed.  Press [ESC] to edit the ending bench mark number of this section (e.g. 1002) then press [ENT].

Info1? will be displayed.  Key in the ending rod number (usually 1) then [ESC] then [ENT].

Info2? will be displayed.  Key in the ending temperature, a hyphen, and the wind/sun code (e.g.065-02).  Then press [ENT].

The display will now return to the Main Menu Mode.

 

Suggestions and Tips

To change equipment or observers, follow the Start of Job procedure.  When placing turning plates (turtles) briefly stand on them to settle them prior to placing the rod on them.  When leveling in poor lighting conditions, shorten sighting distances.  Avoid sighting in the direction of the sun, especially in the early morning or late afternoon when the sun is close to the horizon.  Avoid shadows on the rod when possible.  It is best to fashion a sunshade from PVC pipe painted flat black inside to avoid reflections.  Strong winds can cause the standard errors to be out-of-spec.  Spread tripod legs wide to reduce vibration of the tripod caused by the wind.  Avoid leveling over thawing ground or asphalt if at all possible.  Do not set up the tripod or turning points on asphalt pavement that is above 29° C (85° F).  On sunny days, asphalt can be 4.5-5.5° C (8-10° F) higher than the air temperature.  Do not set up equipment on fresh asphalt, no matter what the temperature.  Do not set up equipment on spongy ground or loose stone.
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