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Multi-function measuring instrument MK2101 operation manual

Welcome to use MAKA MK2101 D multifunctional measurement instrument. Please read the operating instructions and instructions carefully,And be sure to follow the instructions in this document so that the best functions of the instrument can be performed. Please keep the instruction manual properly

1. This instrument can detect metals (steel bar, copper pipe) and cables hidden in walls, ceilings and floors; Metal, cable, wood, etc under plasterboard.

2、This instrument can measure the length, area and volume of the house by laser ranging. Add and subtract measurement, Pythagorean measurement, etc

Safety warning                                                               
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    Please read all the terms and instructions carefully before using this product.,Failure to follow these safety rules and guidelines can result in dangerous laser damage, electric shock or personal injury.

[image: image14.emf]    Do not attempt to change the performance of the laser in any way, as this can lead to dangerous laser exposure. Turn on the laser only when using this instrument. Do not look directly at the laser. Please take good care of your equipment in case it is used by irrelevant persons.

· Do not deliberately or shine a laser at others in the dark.

· Do not shine laser beam on objects with high reflective surface.

· Do not place in areas accessible to children.
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     Do not repair this instrument without authorization. If the instrument is damaged, contact your local dealer.
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Electromagnetic radiation may cause interference to its equipment, devices (such as: pacemakers or hearing AIDS and other medical devices).

· Do not use this instrument in flammable and explosive environment.

· Do not use this instrument near medical equipment.

· Do not use this instrument on the plane.
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Please dispose of discarded instruments in accordance with the law of your locality.
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Figure 1 (detection function user interface)
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Figure 2 ( laser ranging function user interface)


The part on the illustration                                                             
The part Numbers are the same as those in figures 1 and 2

1 Detect foreign body button（wooden batten）

2. On and off buttons of detection function (Short press the key to turn on and shut down in the detection mode).
3 Detect metal and ac buttons

4.Ranging laser through hole

5 Ranging function menu up a scroll button

6. Start/measure/menu confirm button of laser ranging function (Short press the button to turn on, measure and confirm the menu).

7 Exit/shutdown key of laser ranging function (Short press the key to clear data/exit the current ranging interface, and long press to shut down)

8 Ranging function menu next scroll key

9 Micro USB charging port

Warning! Please use a safe charger with micro USB interface and voltage output of 5V current ≥500mA for charging. Our company will not be responsible for any accident caused by the charger

Technical parameters                                                                    

	Detection function parameter

	Maximum detection depth*             
	Ferrous metals                100mm

  Non-ferrous（Copper）         80mm   

  Copper wires（≥mm2 ）        40mm

Foreign body（Wooden batten）  20mm/38mm

	Operating humidity range:


	Metal mode      0-85%RH                              

Foreign body    0-60%RH

	Laser ranging parameter

	Accuracy of measurement
	±5mm**

	Unit
	m/in/ft

	Measuring range (no reflector)
	  0.05-40m***

	Measuring time
	0.3-4 seconds

	Laser type
	620~670nm,<1mw

	Self-closing laser
	20 seconds

	Store the data
	30 sets of data

	General parameters

	Automatic shutdown time
	About 5 minutes

	The screen
	1.8 inch color screen

	Battery type and life
	400mAH built-in lithium battery, single measurement about 5000 times

	Product size
	135*60*25mm

	Operating temperature range
	0 C°～40 C°

	Storage temperature range
	-20 C°～60 C°


* The detection results will be affected by the material, shape and size of the detected object, as well as the material and condition of the detected surface; If the cable is not live, the depth of the probe will be reduced.

** Under good measuring conditions (good measuring surface, room temperature), the measurement error can be up to 10 meters; under bad measuring conditions (such as too strong ambient light, too large or too small diffuse reflection coefficient of the measured point, too large temperature difference, etc.), the measurement error can be up to ±0.25mm/m.

*** In the case of strong daylight or poor reflection of the target, please use the aiming board!

Use the detection function -- Matters needing attention                                                                    

 SHAPE  \* MERGEFORMAT 


warning：

(Do not allow moisture to penetrate the detector, and do not allow sunlight to directly hit the instrument.

(If the instrument is exposed to a wide range of temperatures, it must wait for the temperature of the instrument to rise before operating.

(Using or operating a transmitter such as a microwave oven near the detector may affect the results.

(Basically, what detection results are influenced by environment factors. Environment factors refers to the detection, instrumentation is near will generate strong magnetic field or electromagnetic field of the machine. In addition, moisture, metal building materials, aluminum cladding of insulating materials. Conductivity of wallpaper, conduction ability of carpet or tile will affect the detection results. Hence the wallboard. The ceiling and floor drilling, sawing, before that must pay attention to the related information (such as building figure)

For best scanning results:

• Avoid jewelry such as rings or watches when using detectors. Metals may cause inaccurate testing.

• Move the tool evenly to the surface without lifting or changing the applied pressure.

• Tools must always be in contact with surfaces during scanning.

• Make sure the fingers of the hand holding the tool do not touch the scanned surface.

• Do not touch the detector or scanned surface with your other hand or any other part of your body.

• Always test slowly for maximum accuracy and sensitivity.

Detection function operation - metal calibration                                                              

Make sure there is no moisture on the instrument casing before turning on the detection function. Dry the instrument with a cloth if necessary.

Short press key 2 to turn on the detection function, and press key 3 to enter the detection metal interface：

As shown in figure 3, the interface of metal detection function is prepared for detection, and the speaker broadcasts the current detection mode (if the speaker is turned off, there will be no sound),At this time, if the icon of steel bar, copper pipe and stainless steel pipe is displayed on the display screen without metal interference, it indicates that calibration is required. The calibration method is to place the instrument in an environment free of metal and strong magnetic field interference (such as: lift the instrument into the air with your hand, etc.), and then press and hold the no. 3 metal detection button until the screen shows the interface for detection as shown in FIG. 3
Figure 3.
Detection function operation -- detection of metal objects (steel bar, wire, copper pipe)                                           
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        Figure 4                     Figure 5              Figure 6                  Figure 7
The maximum detection depth of the metal is 100mm.

Press button 2 to turn on the detection function, and press button 3 to enter the detection metal interface.

Place the instrument on the surface of the detector and move the instrument to the left or right in the same direction. When the instrument gradually detects the metal object, the metal icon * will be displayed on the display screen and gradually become larger as the instrument approaches the metal object. At the same time, the loudspeaker will announce "metal". When the instrument is closest to the metal, a central icon appears on the display.

* metal icon: steel bar represents magnetic metal, and the measured object is generally steel bar; Copper tube on behalf of non-magnetic metal, the measured objects are generally copper tube; The stainless steel tube cannot tell whether the metal is magnetic or non-magnetic. When the instrument is judged to be magnetic metal or non-magnetic metal, the distance from the instrument to the metal will be displayed on the display screen (as shown in FIG. 5 and FIG. 6); otherwise, the distance will not be displayed (as shown in FIG. 7).

When metal substances and ac electrical signals are detected at the same time (as shown in FIG. 4), The instrument will emit a rapid "drip drip..." sound.

When the alternating current symbol appears on the instrument, it indicates that there is an alternating current signal nearby.
Note: the detection depth value will be displayed synchronously on the display screen following the detection operation when detecting the metal. The accuracy of the depth value is related to the shape and material of the measured metal, the distribution of the measured object relative to the instrument, and the surrounding media properties of the measured object. When the measured object is standard steel bar with diameter of 18mm or copper tube with diameter of 18mm, the accuracy of depth value is the best. Otherwise, the depth value can only be used as a rough reference value.
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warning！

• In some cases, tools may not be able to accurately indicate live wires in walls if internal equipment malfunctions or is not properly operated, so do not rely solely on the instrument to identify the presence of dangerous live wires. Other evidence, such as construction drawings or visual identification of wiring or pipe entry points, should also be used.

If the wall contains live wires, do not take potentially dangerous measures. Be sure to turn off power, gas, and water before turning holes or studs penetrate the wall surface.

• concrete, brick, and ceramic surfaces have shielding effects on electric field signals from the firing line, so when tested on these surfaces, ac signal detection is affected.

• Ac electrical signals can be more easily detected when the consumer is connected to the desired conductor and turned on.

• signals from "live" wires will spread from both sides of the actual wire, so sometimes the area of "live" wire alarms looks much larger than the actual wire.

• Ac signals come mainly from live wires, and may also come from static or induced electricity in the environment. Placing your hand on the wall next to the detector may help eliminate static and inductive electricity.

• The signal strength of a "live" wire depends on the location of the cable. Therefore, take further measurements nearby or use other information to check for "live" wires.

• Non-" live "wires may be detected as metal objects, and thin wires may not be detected.

Detection function operation -- detect foreign body (generally refers to the wooden batten) :                                                                  

• Maximum detection depth: exact mode: 20mm; deep mode: 38mm. Long press the button 1 to switch to exact and deep scanning mode

• The foreign body detection mode will detect objects in gypsum drywall, plywood, solid wood, and coated wood walls.

• The foreign body detection mode does not detect objects in concrete, mortar, lumps, bricks, carpets, foils, metal surfaces, tiles, glass or any other non-uniform density material.

• Sensitivity depth and accuracy will vary due to moisture content, material content, wall texture and paint.

• The foreign body detection mode actually detects more than just wood batten. It can also detect metals and other dense materials.
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Figure 8.                Figure 9.                 Figure 10.
Figure 11 introduce：

1、 Signal area and center icon. The center icon appears when the signal is maximum.
2、The current maximum depth of detection is 20mm, Long press the button 1 to switch to maximum depth 38mm .

3、When the center icon is displayed, the properties of the currently measured object are displayed here, as follows：
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Indicates that the measured object is a wooden batten。[image: image8.png]


 Indicates that the subject is an iron nail。

[image: image9.png]


Indicates that the measured object is light steel keel。[image: image10.png]


Indicates that the measured object is a cable
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The indicator cannot distinguish between cables and nails。
4、This icon is displayed only when the instrument determines that the measured object is a cable and simultaneously detects an ac electrical signal。

1. Press the wood button to enter the foreign body detection mode (as shown in figure 8), and the speaker will broadcast the current detection mode (if the voice broadcasting is turned off, there will be no sound at this time).

2. When detecting foreign bodies, the instrument must be vertically attached to the wall and then press the button to detect foreign bodies. Keep the instrument stationary for 1-3 seconds and wait for the completion of instrument calibration (as shown in FIG. 8 and FIG. 9) before conducting the detection operation

Place the detector on the surface of the probe and move the instrument evenly and slowly in the same direction to the left or right, without lifting or applying additional pressure.

3. When the instrument detects foreign matter, the display screen will display signal strength synchronously (as shown in FIG. 10).

4. Continue to move the instrument in the same direction. When the instrument is in the middle of the wooden batten, Icons 1 and 3 in FIG. 11 will be displayed.

5. At this time, keep moving in the same direction. When the instrument leaves the center of the measured object, the display screen will display the interface as shown in FIG. 10. Continue to move the instrument until it is far away from the wooden block, and the signal gradually decreases until there is no signal. The display screen displays as shown in FIG. 9, and the detection operation is completed.

Note: repeated detection, the location will be more accurate.
Please note:

• Sometimes due to various environmental factors, the instrument may not be automatically calibrated, and there may be wrong alarm signal, please manually calibrate. The calibration method is to briefly press the button of foreign body detection mode, and the display screen displays the interface as shown in FIG. 9.

• If the instrument has just been calibrated on the wooden batten, move the tool out of the wooden batten range and only detect it when the wooden batten is tested again.

• If you receive erratic scan results, it may be due to moisture in the wall cavity or drywall, or the recent application of partially dried paint or wallpaper. While moisture may not always be visible, it can interfere with the tool's sensors. Please let the walls dry for a few days.

• For some environmental factors or uneven surfaces, it is difficult to detect wood nails with foreign body detection mode. By changing the pattern of metal detection to locate the nails that hold the material to the wood nails, it may be easier to find these objects.

• Depending on how close the wire or pipe is to the wall, the instrument can detect foreign objects in the same way it detects them. Always be careful when nailing, cutting or drilling walls, floors and ceilings that may contain these items.

Ranging function operation function introduction                                                   


Figure 12 is introduced.

1、 Battery level
2、Measuring basis

3、Measurement mode

4、Auxiliary display area

5、The main display area

1、Single measurement:Short press 6 button to turn on the machine, the machine will automatically enter the laser single measurement interface, and the speaker will broadcast the current measurement mode; Aim the laser at the target to be measured, and press the button for single measurement, and the measurement result will appear in the main display area (as shown in FIG. 12), and the speaker will announce the current value

2、Continuous measurement: long press key 6 to enter the continuous measurement mode, and the auxiliary display area will display the maximum value (Max) and minimum value (min).

3、Menu: press key 5 or key 8 to enter the menu interface of mode (as shown in figure 13), and select the corresponding function mode; Press 6 key again to enter the corresponding function interface, and then operate according to the mode icon on the display screen. In the interface on the left, the following are arranged from left to right and from top to bottom: addition measurement, subtraction measurement, area measurement, single Pythagorean, double Pythagorean, historical measurement data, reference setting (front reference/back reference), unit switching (m,in,ft), and voice broadcast off/on.
Addition measurement: in this mode, the values of multiple single measurements will be accumulated, and the results will be displayed in the main display area.

Subtraction measurement: in this mode, the value of multiple single measurement will be reduced, and the results will be displayed in the main display area.

Area measurement: measure the area of a rectangle. Measure the length and width of the rectangle according to the on-screen mode. The results are displayed in the main display area.

Single Pythagorean measurement: Using the principle of Pythagorean theorem, measure one hypotenuse side and right Angle side respectively, and the instrument automatically calculates the length of the other right Angle side, which is displayed in the main display area.Note: when testing the Pythagorean theorem, the two measurements mean that the reference point of measurement must remain unchanged, and the line between the two laser points and the three reference points must be a right triangle, otherwise the calculation result is quite different from the actual results.。

Double Pythagorean measurement: Similar to the single Pythagorean measurement, when measuring 2 hypotenuse edges and 1 right Angle edge, it is necessary to ensure that the datum points of 3 measurements remain unchanged and the right Angle edge must be perpendicular to the target edge to be measured, otherwise the calculated results are quite different from the actual results.

Historical measurement data: In this mode, press key 5 or key 8 to view the historical measurement data, which has up to 30 sets of data.

Datum setting: Set the measurement reference to the front or rear of the instrument, The last reference setting is default when the machine is turned on

Unit switch: Set the measuring unit of laser ranging to m or in and ft

Turn off and on voice broadcasting: turn off or turn on the function of voice broadcasting. After turning off the function of voice broadcasting, The voice broadcasting function of the instrument was cancelled, The instrument only retains the beeping sound of the buzzer.The default setting is the last time the machine is turned on.

Error message                                                                    
  When you are using the instrument, the error information in the following table may be displayed on the screen:
	serial number
	Error code
	The reason for the error
	serial number
	Error code
	The reason for the error

	1
	ERR00
	No error
	11
	ERR10
	Internal hardware failure 1

	2
	ERR01
	Battery voltage is lowered to 2.2v
	12
	ERR11
	Internal hardware failure 2

	3
	ERR02
	Internal error, ignored
	13
	ERR12
	Internal hardware failure 3

	4
	ERR03
	Low temperature (<-20℃)
	14
	ERR13
	Internal hardware failure 4

	5
	ERR04
	High temperature (>40℃)
	15
	ERR14
	Internal hardware failure 5

	6
	ERR05
	Beyond the range
	16
	ERR15
	The laser signal is unstable and the measurement jitter is large

	7
	ERR06
	Invalid measurement result
	17
	ERR16
	Internal hardware failure 6

	8
	ERR07
	Ambient light is strong
	18
	ERR17
	Internal hardware failure 7

	9
	ERR08
	The signal is too weak
	19
	ERR18
	Invalid frame

	10
	ERR09
	The signal is too strong
	
	
	


Instrument maintenance and maintenance                                                                  
In order to ensure the good performance of the instrument, please follow the laser instructions to maintain this product:

Please do not expose the instrument to extreme cold or hot environment, and do not make the instrument subject to external pressure or vibration for a long time.

This instrument is required to be stored indoors. When not in use, please place it in the packaging box.

When using the instrument, keep it away from dust and damp environment. When cleaning the instrument, use a clean soft cloth dipped in water to dry it and wipe it. Do not use corrosion or volatile substances to clean the instrument. Optical parts (such as laser-receiving lenses and laser beam injection holes) should be treated like glasses and cameras. Optical parts should only be cleaned by squeezing them dry with a clean soft cloth or cotton swab with wet distilled water.

Do not touch the lens of the instrument with your hands.

Check the battery level of the instrument regularly. Remove the battery if it is not used for a long time.

Please replace the battery when the indicator icon on the screen is empty.

Please do not disassemble and install the instrument by yourself to avoid laser damage.

Do not change any optical component of the lens on this instrument.

Failure cause and solution                                                          
	Phenomenon
	Cause
	Solutions

	Cannot start the machine
	Low battery
	charging

	
	Poor key contact
	Try to press the power button slightly or send it for maintenance

	The screen displays the error code


	Please refer to the error message section
	Please refer to the error message section


Maintenance, service, cleaning                                                         

(Use a dry, soft cloth to remove dirt from the instrument. Do not use detergent or solvents.

(Do not put any label or nameplate on the detection area of the front and back sides of the instrument. Do not paste the metal nameplate.

(Store and carry the instrument in an attached protective case.

Disposal of waste                                                                

Damaged instruments, accessories and packaging materials must be recovered and used in an environmentally friendly manner.

Modification rights reserved
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