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Apresys’

USER MANUAL
Laser Rangefinders

— — To ensure optimal performance and longevity, please read instructions before using — —







Structure and Operation

(1) Fire Key:

Make the instrument perform the operation of one time or average under the “ON” condition.
(2) Gate Key:

Set the minimum range gate of the instrument

(3) Up Key:

Make the value increased or the menu changed towards left direction.

(4) Socket Connector:

Connect the instrument with external equipment

(5) Down Key:

Make the value decreased or the menu changed towards right direction.

(6) Mode Key:

Start the special function, which can be activated by pressing this key.

(7) Light Key:

llluminate the LCD and reticle when the instrument works at night or in low light condition
(8) On/Back Key:

Power on the instrument when it is on “OFF” condition or exit the current function when it is on
“ON” condition.

(9) Off Key: Power off the instrument.

(10)LCD: Display the measured distance and the character of operation function.
(11)Collimating Eyepiece: The objective can be aimed at and observed.



Technical Specifications

Ranging Parameters

Ranging Range 20~4000m/5000m/6000m/10000m/20000m
Ranging Error £1m

Optional Distance 20~4000m/5000m/6000m/10000m/20000m
Correct Ranging Probability 98%

Repeatability Ratio 1/6~1/3 Hz (10~20times/min)

Optical Parameters

Receiving Aperture Diameter $H30mm

Collimator Visual Field 6.5°

Collimator Magnification 8X

Laser Projector Parameters

Laser Source Nd : YAG

Wavelength 1.064mm

Output Power 25m)j

Lifetime >20000 times

Mechanical Parameters

Dimension 115X152X54mm

Weight 1kg (including battery package)

Working temperature -20C~+60C

Environment Adaptability | Waterproof; dustproof; shockproof

Power supply

The instrument uses special NiCd battery package (12V,1200mA) ,
which can power the operation of more than 1500 times in normal temperature.

Ranging Functions

Calculate the mean value of the measured data

Save the measured data (1000 data can be saved in 4 save areas, each having the
capacity of 250 data)

Transmit the measured data (output interface: RS232, 2400, 8, N, 2)

LCD & reticle illumination and lightness adjustment

Automatically shut off LCD illumination if nooperation is available for about 20 seconds.
Working time statistic

Data consultation in save area

Save the latest ten measured data

Check battery voltage

Sequence number query

Data query in save area




General Usage

3.1 Open the dustproof cover on the objective lens, push the red On/R key, and the LCD will
display "APRESYS". This means the instrument has been initialized and is ready to work.
3.2Aim the instrument at the objective through the collimating-eyepiece. Make the center of the
reticle up against the target, and adjust the diopter-adjusting-ring to obtain the clearest image of
the aimed objective.

3.3 Push the FIRE key to perform the measurement, and the following results will be obtained.

3.3.1 Display the distance to the aimed objective, like "S-1234.5mV". The sign V means two
targets measured in this time. If the DOWN key is pressed, the second distance, like
"S-2345.0mA" will be shown. If the UP key is pressed, the first distance will be displayed again.
The symbols V or A will not be displayed if there is not two targets.

3.3.2 "AAAA.Am" means that no objective is measured or the objective is out of the ranging
range.

3.3.3"0000.0m" means no laser is emitted.

3.3.4 The sign "[]" on the LCD means weak battery, and recharge the special battery pack-
age or replace it. If the operator chooses to use the instrument until the battery is almost used
up, the instrument will be automatically off for protection. Herein, to press "On/BACK" key is not
available for powering on the instrument.

Remark:

(1) After finishing the normal measurement, i.e. the effective value is obtained, the instru-
ment will automatically transmit the measured value in ASCII format through the serial port.
Please refer to the appendix for serial communication format.

(2) When the measured value is displayed, the first letter means the ranging type, "S" for
general measurement of one time, "A" for average measurement, "C" for continuous measure-
ment.



Special Usage

In addition to ranging functions in common use, the instrument also owns strong assistant func-
tions for special application, including minimum range gating, average, data save, data transmis-
sion, angle measurement, data search, illumination setup, data deletion and poor light switch.

In case of the special usage, to press On/BACK key can make the instrument exit any ongoing
function state. To push the On/BACK key for over one second will make the instrument return to
original state and display "APRESYS", but the minimum range gating, save area setup and
illumination setup can still be reserved.

The four keys, such as GATE key, MODE key, LIGHT key, On/BACK key are functional ones,
and there is no priority among them and can be switched at random. Use of UP and DOWN key
is for menu selections and value modifications.

4.1 Minimum Range Gating Function:

If there are multiple objectives in the aiming optical path, the optional ranging can be performed
by the function of minimum range gating. The minimum range is from 20m to 4000m/ 5000m/
6000m/ 10000m.

4.1.1 Push the GATE key after powering the instrument on so that the instrument shows
"MGR: 0020m", which means the minimum range is 20m. You can change the range by pushing
the UP or down key.

4.1.2 In the case of the range adjustment, the gated range will increase or decrease by 20m
for each press of UP or DOWN key. If the UP or DOWN key is given a continuous press for one
second or more, the gated range will increase or decrease by 100m every other 0.3s or so.

4.1.3 When the range adjustment is finished, give FIRE key a press so that the range to the
objective can be obtained.

4.1.4 After a normal measurement, directly give a press to the GATE key without operations
to the MODE, LIGHT, On/BACK and OFF keys, and then the current ranging value in the LCD,
with the increase by 20m, will be automatically set as the current gating value.

Remark:
In the case of two objectives, if you give a press to the GATE key after the second value is
displayed, the second value increased by 20m will result in the current gated range.

4.1.5 In the GATE condition, give a continuous press to the key for one second or more and
the gated range will return to 20m.



Special Usage

4.2 Average Function

The average functional operation can be carried out on the request of accurately measured the
distance. The effective average times are from 1 to 100. If the times are more than 100, the
operation will be regarded as continuous measuring. In the continuous mode, press the On/R
key to stop the operation.

4.2.1 The instrument will display the mode menu with the press to the MODE key after pow-
ering on the instrument. wherein the flashing item is the names of function ready to be selected
currently. You can select the "AVG" item by press of UP or DOWN key.

4.2.2 After the press of the MODE key for confirmation, the instrument enters the average
times setup state. Now, the LCD displays "NUM=001", which means the instrument is in the
range state of single time.

4.2.3 The change of times can be made by the press of UP or DOWN key. The average times
will change one by pushing UP or DOWN key once. If the continuous press is given for one
second or more, the average times will increase or decrease by 10 every other 0.3 second.

4.2.4 After finishing the setting of average number, press the MODE key for confirmation of
times. Now, the LCD displays "AVERAGE READY", which means the instrument is ready for
average ranging with the number equal to or smaller than 100 or continuous ranging with the
number beyond 100.

4.2.5 Aim at the objective according to general rules, and push the FIRE key so that the
instrument performs the ranging function and display the measured results. After the measure-
ment, the instrument will give the average value, like "X (100):1234.5m", which means it carries
out the measurement 100 times with the average value of 1234.5m.

4.2.6 In the above steps from one to five, if there is something wrong with the setting in any
step, the instrument can return to the previous step with the press of On/R key.

4.2.7 During the automatic average measurement, if "AAAA.A" or "0000.0" is obtained for five
times, the instrument will automatically exit the average ranging and display "AVERAGE
ERROR" without data output. In the case of pushing the On/BACK key in the average or contin-
uous measurement state, the instrument will exit this state. If the instrument is on the average
ranging state now, it will give the effective ranging times and the average value, and transmit the
times and value.

4.2.8 During the normal average measurement, the instrument does not transmit the ranging
information; But the instrument will give the average ranging times and the value after the mea-
surement is over. The data format refers to the appendix.

Remark:

The frequency of normal average measurement is 1/3Hz (20 times per min);

During the average or continuous measurement, all keys but On/R key can not be operated.
During the calculation of the mean value, the invalid values and average times will be automati-
cally removed, such as "0000.0", "AAAA.A" and the values with obvious deflection from the
mean value. If there is obvious difference among the first three values, you can come to the con-
clusion that the ranging is wrong and the instrument displays "AVERAGE ERROR" without data
output.
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4.3 Save Function (SAV)

If it is difficult for operator to write down the data in the surveying field or if it is desired to
process the data collectively by computer, you can select the SAV function. If the SAV function is
selected, each measured value is saved in the selected save area.

4.3.1 After switching on the instrument, press the MODE key so that the mode menu is
displayed. The flashing item is ready to be selected. You can select "SAV" by the press of UP or
DOWN key.

4.3.2 After the selection of SAV function, push the MODE key for confirmation so that the
instrument performs the SAV function. The LCD will show "STOP[A] [B]". Wherein [A] is flashing,
which means the [A] save area is ready to save data. The selection among [A]. [B]. [C] - [D]
can be performed by the press of UP or DOWN key. "STOP" means the termination of SAV func-
tion.

[A]—{B]—[C] — [D]—STOP
C ]

4.3.3 Push the MODE key to confirm the selection of the save area. The LCD will display
"SD-A010", which means [A] is the present save area with ten effective data saved herein.

4.3.4 If you push the On/R key, the instrument will return to the second step, and the opera-
tor can select the desired save area once more. Wherein the selection in step three is still effec-
tive.

4.3.5 In step two, the instrument will cancel the SAV function if the STOP item is selected
and then MODE key is pressed for confirmation.

4.3.6 The instrument will quit the present state with the press of On/R key.

Remark: a) No data save is default state after switching on the instrument.

b) This instrument divides the saving area into four parts, each for saving 250 data and
totaling 1000 data. The data saved in the area will not be influenced by switching off
the power.

c) When the [A] area is full of data, "A DATA FULL" will be shown in the screen with two
alarm sounds for hint. If no other area is selected or SAV function is not stopped, "A
DATA FULL" will be shown for each ranging, and the distance will be shown after one
second or so. B- C. D areas share the same function.
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4.4 Transmission Function (TXD)
The TXD function will be used when the data saved in the A. B. C. D four areas are
necessary to be transmitted to the peripheral equipment for processing.

4.4.1 Make the instrument connected with the peripheral equipment by special rangefinder
cable when both the instrument and the peripheral equipment are powered off. The functions of
the pin on the jack connector refer to the following table.

No. Functions
1 GND

2 Nc

3 Nc

4 TXD

5 RXD

6 GND

4.4.2 After switching on the instrument, press the MODE key to display the mode menu. The
flashing item is ready to be selected. You can select "TXD" and make it flashing by the press of
UP or DOWN key.

4.4.3 After the selection of TXD function, push the MOD key for confirmation so that the
instrument enters the TXD state. The LCD will show "[A] [B] [C]", and wherein [B] flashing means
[B] is ready to transmit data. The selection among A, B, C and D can be performed by the press
of UP or DOWN key.

4.4 .4 Press the MODE key after the correct selection of transmitting area. The LCD will
display "TXD- B Running", which means the data in [B] area are in transmission. After a while,
the LCD shows "TXD-B End!", which means the transmission is over. If there is no data in the
selected B area, the LCD will display "(B)-No Data!" with no operation made.

Remark: During the transmission of data, any operation is of no effect.

4.4.5 One more press on the MODE key will result in transmitting the data in the selected
area once more.
4.4.6 Press the On/BACK key to quit the above steps in turn.

Remark:

In the single ranging, the instrument transmits a value for every ranging; In the average ranging,
the instrument transmits the average value and the ranging times only after the average ranging
is finished. In the continuous ranging, the instrument transmits a value for every ranging.

Note:
"2" and "3" pin on the jack connector is only used for test in the works. Wrong connection will
cause the damage of the instrument and the peripheral equipment.
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4.5 Angle Function (ANG)
Display the present elevation angle of depression.

4.5.1 After switching on the instrument, press the MODE key so that the mode menu is
displayed. The flashing item is ready to be selected. You can select "ANG" and make it flashing
by the press of UP or DOWN key.

4.5.2 Push the MODE key for confirmation so that the instrument enters the ANG state. The
LCD will show the elevation angle of depression of the rangefinder. There are two angle display
modes, one using "degree" as unit and the other "mil" as unit. Herein the display mode can
switch between "degree" and "mil" by the press of the MODE key.

4.5.3 In the ANG state, the instrument transmits not only the distance value but also the
angle value. The data format refers to the appendix.

4.5.4 You can quit the present state by the press of the On/Back key.

4.5.5 While in the SAV state, if the ANG function is selected and meanwhile single ranging is
performed, the instrument will record the distance and the angle simultaneously.

Remark: The ANG function can not be used together with the average and continuous ranging.

4.5.6 When the ANG function is operated on device, the LCD will display "NO FUNCTION",
which means the function is not available herein.

4.6 Index Function (IND)
This function is for browsing the data in save area and some data relating to the instrument,
which includes the latest ten data inquiry (LTD), sector data inquiry(SEl), series number indica-
tion(S/N), battery voltage indication(BAT), working life inquiry(LIF).

4.6.1 Latest Ten Data Inquiry (LTD)
This function is used for displaying the latest ten data. You can browse the data by the press of
UP or DOWN key.
4.6.1.1 Under the IND menu, the "LTD" is selected by the press of UP or DOWN key, then press
the MODE key for confirmation to enter the LTD state.
4.6.1.2 When the instrument just enters the LTD state, what is displayed is the present distance
value. The UP key is for previous distance value and the Down key for next one.
4.6.1.3 The lasted ten data can not be saved, and will be lost after switching off the instrument.
4.6.1.4 If the saved data include angle value, the instrument will display the distance and angle
value in turn at interval of 0.5 second.
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4.6.2 Sector Data Inquiry (SEI)
This function is used for displaying the distance values saved in [A], [B], [C], [D] four save areas.
4.6.2.1 Under the SEI menu, the "SEI" is selected by the press of UP or DOWN key. Then press
the MODE key for confirmation to enter the SEI state.
4.6.2.2 In the SEI state, the save area can be selected by the press of UP or DOWN key, then
press the MODE key for confirmation to find the data saved in the areas. You can browse the
data saved in the areas by the press of UP or DOWN key. The previous or next datum can be
found by one press of UP or DOWN key. If the press of UP or DOWN key lasts for one second
beyond, the instrument will display the previous or next tenth value at interval of 0.3 second. If
there is no data in the save areas, "NO DATA" will be displayed.
4.6.2.3 When the saved data include the angle value, the instrument will display the distance or
angle value in turn at interval of 0.5 second.

4.6.3 Battery Voltage Indication (BAT)
This function is used for the indication of the battery voltage.
In the IND state, select the BAT function and press the MODE key so as to display the present
battery voltage. Afterwards, the instrument will recheck the voltage with every press of the
MODE key. This function will be quitted by the press of the On/BACK key.

4.6.4 Battery Life Indication (LIF)
This function is used for looking over the accumulated measurement times, i.e. the times of laser
projection as from the date when the instrument is purchased.
Under the IND menu, LIF can be selected by the press of UP or DOWN key. Then give the
MODE key a press for confirmation to enter the LIF state.

4.7 Lightness Adjustment Function (ADJ)
This function is used for adjusting the lightness of LCD and reticle LED.

4.7.1 The instrument will display the MODE menu with the press of the MODE key after the
switching on the instrument. “ADJ” can be selected by the press of UP or DOWN key.

4.7.2 Press the MODE key for confirmation to enter the ADJ state. Now "LED LCD" will be
displayed. "LCD" flashing means liquid crystal illumination lightness adjustment is selected. The
lightness adjustment selection between LCD and reticle LED can be made by the press of UP or
DOWN key.
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4.7.3 Press the MODE key for confirmation, and the presently-saved illumination grade will
be displayed. For example, "LCD: il " means that the presently-saved illumination grade is the
fourth class.

4.7.4 Press the On/BACK key to quit the above state.

Remark: a) The lightness of LCD and LED is divided into four grades. The first one is the weak
est and the fourth one is strongest. The default lightness grade is the first one after
switching on the instrument.

b) Press the LIGHT key for one second or more so as to enter the lightness adjustment
function quickly.

4.8 Data Deletion (DEL)
If the data saved in saving areas need deleting, data deletion function can be used.

4.8.1 After switching on the instrument, press the MODE key so that the mode menu is
displayed. The flashing item is ready to be selected. You can select "DEL" by the press of UP or
DOWN key.

4.8.2 Press the MODE key for confirmation to enter the DEL function. The LCD displays "[A]
[B] [C]", and wherein "[B]" flashing means "[B]" area is selected. You can make selection among
[A], [B], [C] and [D] areas by the press of UP or DOWN key.

4.8.3 Press the MODE key to confirm the selection of [B] area, If "B-Deleted!" is shown, the
data saved in [B] area are deleted.

4.8.4 Press On/BACK key to quit the above steps in turn.

Remark: Once the data are deleted, they can not be recovered.

4.9 lllumination
It is suggested that the LIGHT function should be used when the instrument is operated in low
light conditions or at night.

4.9.1 Press the LIGHT key after the switching on the instrument, and the instrument display
"Light On?". If the LIGHT key is pushed again, the illumination for LCD and LED is turned on.
Press the On/BACK key to quit the inquiry for "Light On" state.

4.9.2 In the case the illumination is turned on, press the LIGHT key to display "Light Off ?". If
the key is pressed again, the illumination for LCD and LED is turned off. Press the On/BACK key
to quit the inquiry for "Light Off " state.

Remark: In the case the illumination is turned on, if there is no operation for 20-plus seconds,
the instrument will automatically turn off the illumination for LCD, but the illumination for LED is
still on. After the illumination is automatically turned off, any operation can actuate the illumina-
tion.

-10-



Mounting Usage/Battery/Charger Usage

Mounting Usage

If you want to measure the target of long distance stably and reliably, you can fix the instrument
with camera tripod through 1/4 screw on the bottom connecting plate of instrument, or connect
the instrument with various theodolites through the coattail-slot on the connecting plate cooper-
ating with special switch mechanism. Also the instrument can be remotely operated by outer
trigger cable.

Battery

6.1 This instrument uses the special Ni-MH rechargeable battery package of 12V and
1200mAh.

6.2 Charge the battery package for 12 hours before the first use.

6.3 When the instrument indicates weak batteries, please charge the battery package or
replace them as soon as possible.

6.4 Don't make metal close to the electrode to escape damage or fire.

6.5 Keep the battery package sealed and dry to protect them from damage.

6.6 Don't throw the batteries into fire, because it is possible for them to blast in fire.

6.7 Propose to use the matched charger to charge the batteries. It is possible to do harm to
the batteries owing to the charger of low quality.

6.8 The ambient temperature for the charging should be from 10 C to 30 C, and the relative
humidity should be less than 80%. Improper working environment is possible to do harm to
battery performance.

Note: If the batteries are not used for a long term, they should be stored in packed box, not in
the box of the instrument or the charger.

Charger Usage

When the instrument indicates that the batteries become weak, they should be recharged imme-
diately. In the case of recharge, insert the output connector of the adapter in the jack of the char-
ger, and then connect the charger with the 220V power. The following step is to open the cover
of the charger and insert the batteries with their indicated polarity against the correspondent
spring, then close the cover. Right now the red indicator lamp is on, which means the charger is
charging the batteries. After the power of the batteries is enough, the red lamp is off, but the
green one is on. When the charging is over, first pull out the jack of the adapter, then pull out the
output connector of the adapter, and at last take out the special batteries.
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Maintenance/Guarantee/Packing list

Maintenance
8.1 Instrument Maintenance

8.1.1 Make regular checks of the appearance of the instrument and remove dust, dirt,
grease, mould, etc.

8.1.2 Soft and dry cotton cloth should be used when you clean the eyepiece, objective lens or
the laser emitting window. Cutting or scratching with a rigid thing is strictly prohibited to protect
optical performance from damage.

8.1.3 This is a highly-precise instrument combined with optics, mechanics and electronics.
During the use, handle with care and strictly prohibit squeezing or falling from a high place to
protect the instrument from damage.

8.2 Malfunction Treatment

The malfunction that the operator can remove is only limited to load, unload and replace the
batteries or make a few calibrations without opening the instrument. Please connect with our
company at once if something wrong is found. Opening the instrument without permission is
strictly prohibited to avoid injury caused by high voltage of the laser instrument or to avoid
further expansion of malfunctions.

Guarantee

The instrument is guaranteed for one year from the purchasing date. As for the quality problem
caused by manufacturing or components, our company is responsible for repairs and the
replacement of parts free of charge. If the trouble or damage is caused by the operator's incor-
rect operation or improper transportation and storage, it is beyond the guarantee range.

The instrument enjoys lifelong maintenance. If the instrument is out of the guarantee period, our
company will only charge the check or repair fee to some extent and the cost for maintenance.

Packing list

z
°

Description QTY Remarks

Instrument case

Rangefinder

Charger

Charging Adapter

Special Battery Package

Flannelette
Quality Certificate

Instruction Manual

o IN|o|la |l IN |~
Aalalalalalma]a]~
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Appendix

1. Operation Function Index

Set the minimum range gate

Turn on the illumination for the reticle and LCD

Function mode

Average measurement function

Sector data save function

Measure data serial transmission

Elevation angle measurement

Data index

The latest ten measured data search

Sector data search

Serial number inquiry

Battery life inquiry

Working life inquiry

lllumination lightness adjustment

Reticle lightness adjustment

LCD lightness adjustment

FIRE Fire laser ranging pulse to perform normal ranging operation
MRG
LIGHT:
MODE
——AVG
——SAV-
——TXD
——ANG
——IND
(LTD)
(SEl)
(S/N)
(BAT)
(LIF)
— ADJ
LED
LCD
— DEL.

2. Long-time Press Function (Beyond one second)

MRG

Sector data deletion

ADJ

20m for minimum range gate

Mode

Enter the light adjustment quickly

On/R

Display the series number
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Quit the setup function in any menu



Appendix

3. Data Transmission Format
Data is transmitted in ASCII code. The distance value begins with the letter of L, and ends
with the character of ENTER. Whereas the angle value begins with the letter of A, and end
with the character of ENTER.

3.1 Distance Data Format

Distance Value, Maximum: 9999.5m Unit End

3.2 Angle Data Format

A * * * i * o /

Angle Value, Maximum: 359.9° Unit End

3.3 In the case of transmitting the distance together with the angle, the distance is

transmitted followed by the angle, and the character of ENTER is the end.

L * * * * . *|'m / A * * * . * o / /

Distance| Value, maximum:9999.5m | End | Angle| Value, maximum:359.9° | End|Complete data end

3.4 Inthe case that the average distance is transmitted, the value is transmitted

followed by the times. At last, end with the character “END”.

L * * | * * . *I'm / N * * * / /

Distance | Value, maximum:9999.5m [End|Times| Value, maximum:100 | End| Complete data end
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Appendix

4. Connection Between Instrument and PC Series Port Communication
Definition of RS232C signal cable and DB-9 pin
Definition of instrument output jack pin

Connection methods

Sign Description Pin
DCD Carrier detect for received signal 1
RXD Received data line 2
TXD Data transmission line 3
DTR Data in DTE is ready 4
GND Common ground 5
DSR DCE device is ready 6
RTS Request transmission 7
CTS Delete transmission 8
RI Ring indication 9
Pin No. Functions

1 GND

2 Nc

3 Nc

4 TXD

5 RXD

6 GND
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