































































































































































































































































































































































































Checkout

1. After Setting up and leveling the instrument, make the
direction of the telescope consistent with the line between the
center of the instrument and any of the foot screw;

2. The vertical plate index change to zero after switching on
Tighten the vertical brake hand-wheel and the instrument display
the current telescope vertical Angle;

3. Screw the leveling screw towards one direction for
circumferential distance around 10mm, the vertical angle
displayed will disappear through the process and ‘Tilt over!’
appears to the column. It indicates that the inclination of the
instrument is over 3’, which is over the range the instrument was
designed to compensate. Screw the leveling screw back towards
the opposite direction, the vertical angle re-appears on the screen.
It shows that the tilt works well now. Users may observe the
change of the readout about the critical point.

Slowly rotate feet X to 10 mm around in one direction, the
display of the vertical angle will change from changing until
disappear to appear "Tilt over!" correspondingly , it indicate that
the dip Angle of the vertical axis is bigger than 3 ', beyond the
range of vertical plate compensator design . When rotating the
feet spiral recovery in the opposite direction, the instrument
shows vertical Angle again, if you can see the change when
testing it again and again in critical positions, it says that vertical
plate compensator works normally.

Calibration

When finding the tilt compensator abnormal, please send
the instrument back to factories for checking.
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13.6 Vertical index error (angle i) and set vertical
index 0

Please first adjust finely the reticule of the telescope and the
compensator before calibrating and checking index error.

Check

1. Turn on the instrument after placing and leveling it, and
focus the telescope on a clear goals .A to get the face left reading
of vertical Angle L;

2. Turn the telescope around and aim at the same target A
and get the face right reading of vertical Angle R;

3. Assume that the zenith of the vertical angle is 0°, then
angle i= (L+R-180°)/2 or Angle i= (L+R-540°)/2;

4. If | i |=210", may be you need reset the zero value of
vertical index;

5. For the following steps, see reference in chapter 11.6.1.

Note: Repeat the checkout steps to retest the index error
again (i Angle). If the index error still cannot accordance with
requirements , it should check the three steps of calibration index
zero setting (in the course of zero setting ,the vertical angle
showed is not compensated and corrected, it is just for reference)
to see whether it is incorrect, whether the focusing of target is
correct, reset according to the requirements;

6. If the index error does not meet requirements at all, you
may have to send the instrument back to factories for checking.

13.7 Centering device

Check

Place the instrument onto the tripod and draw a cross on a
white paper, place the paper with a cross on the ground right
below the instrument;

2. Adjust the focal length of the optical plummet (for the
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optical plummet) or press key[%] to switch on laser plummet,
move the white paper to make the cross in the center in the field
of view (or laser flare);

3. Turn the feet screw, make the center mark of the
plummet coincide with the cross center;

4. Rotate alidade, every turn of 90°, observe the contact
ratio of the optical plummet and cross center;

5. When rotate the alidade, the center of the optical
plummet always coincide with the cross center, there is no need
to calibrate. Otherwise you should calibrate as the following
methods.

Calibration

1. Take down the screw cover between the optical plummet
eyepiece and the focusing hand-wheel;

2. Fix the white paper with a cross, and mark the points
when the instrument rotates 90°, as the figure shows A, B, C, D
points;

3. Connect the diagonal points A.C and B.D with a straight
line, the intersection name of the two line is point O;

4. Use the calibration needle to adjust the four calibration
screw, to make the center mark of the plummet coincide with
point O;

Cross center on the ground
)
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5. Repeat step 4, check and calibrate until it meet the
requirements;

6. With the laser plummet, unbolt the laser cover, using 1 # hex
wrench to adjust the three screws, fasten one side and loosen the
other side, and adjust the laser flare to point O;

7. Put the cover back in place.

13.8 Addictive constant (K)

The instrument constant is inspected when it out, and
correct it inside the machine, make K = 0. Instrument constant
change rarely, but we suggest that check it this way for one or
two times each year. The checkout should be done in the
standard baseline, or you can take the following simple method.

Checkout

1. Choose a flat field A to set up and level the instrument ,
mark three points A\ B. C in the same line ,their interval is 50m,
and set up the reflection prism accurately;

2. After setting the temperature and atmospheric pressure of
the instrument, measure the horizontal distance of ‘A B’ and
¢ AC’ accurately;

3. Place the instrument at point B then centering it
accurately to measure the horizontal distance of BC precisely;

4. Obtain the distance measurement constant of the
instrument: K= AC-(AB+BC);

K should be close to zero, if | K | > 5 mm,it should be send
to standard baseline field for strict checking. You can calibrate it
based on the checking value.

Calibration

If it turns out the instrument constant does not close to 0 but
changing after strict inspection, you need to calibrate it,and set
the instrument additive constant according to the comprehensive
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constant K value. Such as: the K has been measured as °-5°
according to the method above, and the original instrument
constant is ‘-20’°, so the new value should be set as ‘-20-(5)
=-15’; Input ‘-15’ through "menu-> 6->2" and then confirm.

Use the vertical line of the reticle to orientate, make A, B
and C at the same line accurately. There must be a clear mark for
point B on the ground to focus.

Whether the prism center of the point B coincide with the
instrument center is the guarantee of checking the accuracy, so,
you have better use tripod and all-purpose tribrach, for example,
if you change the three-jaw type prism connector with tribrach,
keep the tripod and tribrach stable, just change the prism and the
part above the tribrach of instrument, and it can reduce the error
of misalignment

13.9 The parallelism of collimation axis and
photoelectricity axis

Checkout

1. Place a reflector prism 50 meters away from the
instrument;

2. Focus on the reflecting prism center with telescope
crosshair accurately;

3. Check whether the telescope crosshair center coincide
with the emission photoelectricity axis center, if they coincide on
the whole we can say it qualified;

Calibration

If the telescope crosshair center deviates from emission
photoelectricity axis center largely, send it to professional repair
and calibration department.
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13.10 Non-prism ranging

The red laser beam is coaxial with the telescope, used for
no prism ranging, and it is sent by telescope. If the instrument
has been calibrated, red laser beams will coincide with the line
of sight. The external influence such as the vibration, the larger
temperature change and other factors may make laser beam and
viewing not overlap.

Before precise ranging, you should check whether the
direction of the laser beam is coaxial. Otherwise, it could lead to
inaccuracy.

Warning:

Looking straightly at the laser is dangerous.

Prevention:

Don't look laser beams directly, or focus on others.

Checkout:

Put the gray side of the reflector towards the instrument,
and put it 5 meters and 20 meters away. Start laser direction
function. Focus on the reflector center by the telescope crosshair
center, and check the position of the red laser point. Generally
speaking, the telescope is equipped with special filter, human
eyes can't see laser point through the telescope, you can see the
offset between the red laser point and the reflector crosshair
center, you can observe this above the telescope or at the side
face of reflector. If laser center coincide with the crosshair center,
it indicates that the adjustment meet required accuracy. If the
offset between the point position and the mark of crosshair is out
of limit, it will need to be sent to professional department for
adjustment.

If the reflector is too bright under the illumination of laser
beams, the grey side can be replaced by the white side.

122



14. Technical parameters

Serial

HTS-360R

Angle measurement (Hz, V)

Method Absolute encoder
Reading head Diameter
Accuracy 2"
Telescope
Image Positive
Magnification 30x
Field of view 1°30’
Min. target distance 1.2m
Resolution 4"
The tube length 130mm
Compensator
System . Photoelectric single or dual
axis compensator
Working range +3’
Distance measurement (IR)
Ranging Non-prism mode' 600m
Single prism mode 3000m
Time for a Precision 0.8s
measurement | Tracking 0.3s
Standard Non-prism mode + (3+2ppmxD) mm
deviation Prism mode + (2+2ppm*xD) mm
Mini. readout Imm
Communication
Internal data storage _20000 pionts. (Standard
equipped 8G Udisk)

Port

Standard RS232 serial port;
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Bluetooth; USB; Mini-USB port

Operation
3.2 -inch , 192*96 pixels
Display highlight LED display, 3 class,
adjustable brightness
Keyboard Numeric keyboard
Laser plummet
Laser point, brightness
Type . .
adjustable in steps, 4 class
1 mm (1.5m instrument
Accuracy

height)

Environmental conditions

Temperature range (operation) -20C~+50C
Temperature range (storage) -25C~+707C
Splash and dust proof (IEC 60529) 1P66
Weight
Weight of instrument without
3.7kg
(battery)
Weight of instrument box 2kg
Power supply
BT 30 High energy Lithium
Battery type
battery
Voltage / Capacity 7.4V/ 3400mAh

Working duration

16 hours (Under 25 ‘C with a
new battery, measuring once for

every thirty seconds)

Number of measurements

Approx. 12 000

1: Refer to the conditions of good weather and the goal of
KODAK CAT NO.E1527795 (90% of reflecting surface)
The provision of the indicators with reference to the
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enterprise standard Q / 320507 ATS HGRO1-2010 type total
station"
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Appendix A File format introduction

(Sunway)

These following examples to instruct exported file format
STA ST001,1.205,AD

XYZ 100.000,100.000,10.000

BKB BS001,45.2526,50.0000

BS BS001,1.800

HVD 98.2354,90.2314,10.235
SC Al,1.800,CODEI1

NEZ 104.662,99.567,10.214
SD A2,1.800,CODE1

HVD 78.3628,92.4612,4.751
SA A3,1.800,CODEL1

HV 63.2349,89.2547

NOTE this note

Every record consists of two lines:

The information of first line: record type, name, elevation,
code

Such as:

STA refers to station point

BKB refers to back sight Angle data

BS refers to back sight

SC refers to coordinate data
SD refers to distance measurement data
SA refers to Angle measurement data

The second line information: data types, data records

Such as:

NEZ refers that the following data are coordinates with
the order “NEZ”
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ENZ refers that the following data are coordinates with
the order “ENZ”

HVD refers that the following data are horizontal Angle
and vertical Angle and slope distance

HV refers that the following data are horizontal Angle
and vertical Angle
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