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1. Introduction
Koschei-25K is the modern selective universal microprocessor-based metal detector. The device is designed for the detection of metal objects in soil, sand, walls, grass etc. The detector allows recognizing of metal objects before their extraction that makes it very useful for treasure hunting, construction, searching for lost items, and other specific activities.
2. Main technical data
Maximum depth of detection (by air):
      25mm diameter coin…………………………… 

up to 40 cm;
      Helmet…………………………………………………. 
up to 1,5 m;
      Maximum depth……………………………... 

up to 3 m;
Indications:
      Visual ……….. graphic and text, LCD 122х32;
      Audible ……………………………………. multi-tone;
Detection mode:……..selective, non-selective, PI (pulse);      
Operating frequency range ……………………4-12KHz (IB), 400Hz (PI);
Supported sensors……… Resonance (Single Frequency), 
     Broadband (Multi-frequency),
     single coil (PI); 
Supply voltage……………………………………3,7-6,0 V;
Current consumption…………………………………..up to 200mА(IB mode)
                                                                                      up to 500mА(PI mode)
       (+25…100mА with LCD backlight);  
Length of the arm……………………...adjustable (800-1400mm);                   
Weight, max………………………………………………..2 kg.
The parameters depending on the version and supplied set: 
	Sensor type and parameters
	Operating frequency

	Resonant circular 200mm
	
	

	Single coil PI 200mm
	
	

	Deep PI loop sensor
	
	

	
	
	

	
	
	

	
	
	


   Power supply type and parameters:
    Battery AA 4pcs x 1.5 V



□ ; 
    Rechargeable Battery NiMH 4pcs x 1.2 V □ ;   
     Other_________________________□ 
3. Principle of operation
The metal detector Koschei-25K is a combined device, it can operate either by the induction balance principle, or by the pulse principle. 
In the first case, the sensor transmitting coil radiates harmonic electromagnetic field permanently. Conductive and ferromagnetic objects re-radiate it and this signal is detected by means of the sensor receiving coil. Different objects give different re-radiated signal that depends on the operating frequency, object conductivity, its magnetic inductive capacity, form, size, orientation etc. Nonetheless, there are certain regularities which allow to recognize the object type by the signal parameters. The device analyzes the signal by means of a built-in microprocessor and displays the appropriate indication of the detected object.
In the second case, pulse eddy current is generated in metal objects by means of the transceiver coil, and the device meters the secondary electromagnetic field that is radiated by the current. The results of the determination are processed by the microprocessor.
The presence of the mode of streaming operation and the PI mode allows to cover a wide range of detection tasks. 
4. Preparation for operation
The device should be brought to the operational state before use:
4.1. Pull out the telescopic arm to the required length and fix it by the collet
4.2. Select an appropriate sensor depending on the detection task. The small sensors with the nominal mean diameter of up to 400 mm should be fixed on the regular arm by means of the plastic bolts. It is necessary to use the fixing method described in the sensor manual for the sensors of bigger size. E.g., the reinforced arm, special frames and straps etc.       
4.3. Fix the ECU on the arm. A cable connecting the ECU and sensor should be entwined 4-6 times around the arm . Connect the sensor jack to the ECU and tighten the union nut carefully on the jack (by hand).
4.4. Fix the armrest on the arm.
4.5. Place the power supply elements to the battery compartment. Strictly observe the polarity.
4.6. Connect the headphones to the jack if necessary. The jack is located on the right side panel of the device.
     Note: the device may be supplied with the arm of another design. In this case the separate manual for bringing the device up to the operational state may be enclosed to it (if the procedure of the device assembling is not evident).
5. Operation
In order to start the device you should move the sensor 30-40 cm away from any metal objects or soil. Push and hold the MENU button on the device front panel. The device starts in a couple of seconds. The device makes the self-test just after it is started. The LOGO is being displayed and a melody is being played back while the device is self-tested. Note: the sound is played back by means of the internal speaker or headphones. 
Further, you should control the metal detector by means of the keyboard and LCD. The metal detector front panel is presented at Fig.1.
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Fig. 1. Front panel
Depending on the settings the Main Menu (see Fig. 2) or the Enter PIN-code window (see item 5.5) is displayed after the successful tests.
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Fig. 2. The Main menu
By means of the ( and ( buttons you can set the pointer opposite to the required menu item. To enter the selected menu item the ENTER button should be pressed. The description of all the menu items follows.
5.1. Parameters
The device parameters menu is displayed after entering this item (see Fig. 3). Four lines only are visible simultaneously at the display in this mode. The rest of the parameters could be displayed by scrolling with the ( and ( buttons. You can set the pointer opposite to the required menu item by means of the ( and ( buttons.
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Fig. 3. Parameter settings window
The Discrimination method parameter takes the values of 1, 2 and 3. It allows selecting of one of the discrimination methods in the selective mode. 
The Volume parameter is used to adjust the sound volume. The value ranges from 0 to 10. Zero value corresponds to the sound OFF.
The Filter parameter takes the values from 1 to 4. It allows selecting of a filter type for the selective mode.
The Ind. delay parameter sets an indication time for object response in the selective mode. The value ranges from 1 to 20.
The SM Threshold parameter sets a signal detection limit for the selective mode. If the signal exceeds the limit the device indicates it. The value ranges from 0 to 20. The parameter can be altered promptly in the selective mode. 
The NM Threshold parameter sets a signal detection limit for the non-selective mode. If the signal exceeds the limit the device indicates it. The value ranges from 0 to 120. The parameter can be altered promptly in the non-selective mode.
The Tone number parameter takes the values of 1, 2 and 3. The type of audible indication in the selective mode is set by the parameter. When the value is 1 the audible indication consists of 20 fixed preset sound tones in the range of 349Hz - 3136Hz. When the value is 2 each of the 20 indication tones can be adjusted individually according to your taste to any frequency in the range from 125Hz to 4000Hz. When the value is 3 the audible indication simulates the analogue devices operation with the detected signal phase corresponding to the sound frequency.  The phase range (from -90 to +90 degrees) corresponds to the sound frequency range (from 349Hz to 3136Hz) without preset tones.
The Overl. volume parameter takes the values of 0 or 1. When the value is 0 the visual indication is made only for the overload. When the value is 1 both the visual and audible indications are made.
The Melody parameter takes the values from 1 to 3. It allows to select a melody to be audible during self-test after the device start.
The Battery Umin parameter indicates a minimum acceptable voltage of the battery. The value ranges from 3.7 to 6.0V. It is recommended to set the value to 4.0V for the metal hydride batteries. The parameter should be down to 3.7V for the disposable batteries.
 The Manual balance parameter takes the values of 0 or 1. When the value is 1 two optional modes of balancing (automatic and manual) are offered in the balancing menu. When the value is 0 the automatic balancing only is always made.
 The Min. Profile# and Max. Profile# parameters can alter in the range from 1 to 25. They set minimum and maximum profile numbers correspondingly which are available during operation. The profile is a set of parameters in the metal detector settings. The profile change is made when the sensor is replaced, or the detection conditions are modified. A set of several profiles may correspond to one sensor. The Min. Profile# and Max. Profile# parameters allow setting of the range from the specified set of profiles corresponding to the sensor in use. See item 6 for the detailed information of the operational profiles.
The Display mode parameter takes the values of 0 or 1. The parameter allows switching between the "graphic" and "digital" indication modes in the selective mode. See item 5.7 for the details.
It is necessary to press ENTER for parameters to be saved after changes. Press MENU to exit the mode without saving changes. The device goes to the main menu in both cases after displaying of the appropriate message (see Fig. 4).
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Fig. 4. Information messages
5.2. Mask
The Mask menu item is for the setting of the metal detector selective properties. Each of the 25 device setting profiles can have its own selective mask. Therefore, after entering this mode you should select a required profile by the ( and ( buttons (see Fig. 5) and press ENTER. The selective mask edit window is displayed after that.
[image: image7.bmp]
Fig. 5. Profile select window
Note: If the numbers of the maximum and minimum profiles are even in the parameters (see item 5.1) the program goes to the selective mask edit menu (Fig. 6) at once bypassing the profile number select menu.
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Fig. 6. Selective mask edit menu
The pointer can be moved to one of the 20 sectors by means of the ( and ( buttons. Each sector can be blocked by the Soil Balance button, or unblocked by the repeated pressing of the button. If the sector is blocked the symbol ( appears at the top of the sector. In the case of unblocking the top field remains empty. The physical meaning of the settings is reviewed in details below. 
You can adjust the sound frequency settings for each of the 20 sectors in this menu item as well. If the Tone parameter takes the values of 1 or 2, the sound frequency corresponding to the particular sector is indicated at the bottom of the display. When the Tone parameter value equal to 2, those frequencies can be changed with the ( and ( buttons.
Note: The sound frequency setting is not saved for separate profiles, but is global for all the profiles.
It is necessary to press ENTER in order for the mask changes to be saved in the corresponding profile and for the saving of the sound frequency settings. Press MENU to exit the mode without saving changes. The device goes to the main menu in both cases after displaying of the appropriate message (see Fig. 4).
5.2. Battery check
This menu item is for the prompt check of the current power consumption and battery voltage (see Fig. 7).
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Fig. 7. Battery check window
The first line indicates the current consumed by the output in the selective and non-selective modes. Knowing this parameter you can forecast the hours of continuous service from the fully charged battery. The PI mode power consumption is reviewed in item 5.6. 
Note: The power consumption of the rest of the device circuit (which is about 50mA) should be taken into account when estimating the hours of service. The LCD back-light takes another 20...100mA.
The second line indicates the actual battery voltage, the third - the limit voltage of the battery when the alarm indication triggers.
Press the MENU button to exit to the main menu.
The battery status is monitored continuously in all the other modes as well. When the battery voltage drops below the limit the appropriate message (see Fig. 8) is displayed and the alarm sounds. You should terminate the device operation in this case.
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Fig. 8. Information message
Note: As the battery ages its capacity decreases. The hours of continuous service decrease respectively as well. 
5.2. Back-light
This menu item is for the LCD backlight control. The message (see Fig. 9) is displayed after pressing the ENTER button. The brightness of the back-light can be adjusted from 1 to 7 nominal units with the ( and ( buttons. To exit to the main menu press the ENTER or MENU button. The back-light is turned ON with the selected brightness if the ENTER button is pressed. The device goes to the main menu with the back-light turned OFF if the MENU button is pressed.
[image: image11.bmp]
Fig. 9. Information messages
The backlight can be turned ON also as follows: Press and hold any front panel button while you are staring the device. This is made for the convenience of the device start in dark.
Note: Take into account that the backlight expends the energy of the batteries and significantly shortens the hours of the device continuous battery operation.  
5.5. Service
This menu item is for the support of some service features of the device. The following parameters are displayed after entering this menu item (see Fig. 10).
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Fig. 10. Service mode display (the parameter values 
may differ from the presented at the Figure)
The first line represents the device software version (firmware version). The second line indicates the device unique serial number. The third line indicates the device running time up to minutes. This parameter is counted continuously after each start and till the moment when the device is turned OFF. The data are not erased in the OFF state.
The lower line indicates the device access mode. It can be "free" and "by PIN-code". The mode change is made by means of the ( and (buttons. Press the MENU button to exit to the main menu without saving changes. Press the ENTER button to activate a new selected mode. If the "by PIN-code" mode is selected the enter code window appears at the display (see Fig. 11). 
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Fig. 11. New PIN-code setting window 
The selection of the position to change is made by the ( and ( buttons. The digit in the selected position is changed in the range from 0 to 9 by the ( and ( buttons. For the activation of the specified PIN-code press the ENTER button. The warning message is displayed after that (see Fig. 12).
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Fig. 12. Warning message
To confirm press the ENTER button one more time.  The "by PIN-code" mode would be activated after that. The mode is for the prevention of unauthorized access to the device by the outsiders. From now, the enter PIN-code window is displayed every time after the device start (see Fig. 13).  It is necessary to enter the specified code with the ( , ( , ( and ( buttons and press the ENTER button then. The device goes to the main menu after that (see item 5). 
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Fig. 13. Enter PIN-code window
In the case of entering the incorrect PIN-code the appropriate warning message is displayed (see Fig. 14). 
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Fig. 14. Warning message
Three attempts are given to enter the correct PIN-code. If the number of error attempts is exceeded the device is blocked. The special unblocking code should be entered for the unblocking. This code is unique for each copy of the device. It is specified at the first page of the manual.  The procedure of entering of this code is as follows: Press ENTER on the blocked device. The message "Consult with our service" appears at the display. You should leave the device in this state. An invitation to enter the code appears in 5 minutes approximately. You should enter the above mentioned code for the unblocking. If the code is entered correctly the device is unblocked. The access mode is changed to "free". 
5.6. PI-mode
The PI-mode is an auxiliary detection mode. It is used to solve some special detection tasks for which the basic detection modes are less effective. Those tasks are deep detection, and detection in the soil of high mineral content. The PI-mode allows only detecting of the metal objects without their recognition. I.e. the mode is a non-selective mode actually, as well as one of the basic detection modes. 
Attention! It is necessary to use the special single coil sensors in the PI-mode. Therefore, to use this mode you should first turn the device OFF and replace the sensor.
The PI-mode display is presented at Fig. 15. Horizontal scale with moving bar is used to indicate the signal strength. The bigger the object and the closer it to the sensor, the more the bar extends to the right.
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Fig. 15. PI-mode display
There is a threshold indicator in the lower part of the scale. If the signal strength is lower than the threshold (the bar is to the left of the threshold indicator), audible indication is absent. If the signal strength is higher than the threshold, the sound indication is made. The stronger the signal, the greater the volume and the higher the tone of the indication.
The PI-mode basic parameters are indicated in the lower part of the display. Those parameters can be changed according to the detection task. To select a parameter to edit you should move the cursor by the  ( and ( buttons under the edited parameter. The cursor is an underline symbol. You can change the selected parameter with the ( and ( buttons.
The first parameter PI-mode Threshold (T) allows setting of the device sensibility in the mode in the range from 0 to 99. The lower the threshold, the higher the sensitivity, but, the probability of wrong responses from outer and internal noise increases from that. 
The second parameter Delay (D) allows selecting of a delay for signal processing in the range from 0 to 100 microseconds. The physical meaning of the delay is as follows. A damped signal is induced in the sensor coil just after the radiation of the transmitted pulse. At the first moment the signal is conditioned more by the transients in the sensor, than by the object signal. The signal strength is very high in the beginning. It could not be processed by the device receiving circuit properly. Additionally, the disturbing signals have high intensity in the first moments of time, e.g. the signal from soil or from small metal objects. Therefore, the initial part of this signal should be excluded from the processing. It should also be borne in mind that the longer the delay (the more the signal "cutting"), the lower the lumpsum sensitivity of the device. Therefore, the specific delay should be set for the specific sensor and for the specific detection task. The special automatic setting is provided in the device to facilitate the optimal setting of this parameter. It works as follows. You should move the sensor off from metal objects and press the Soil Balance button after setting of the transmitting impulses magnitude (see below). The device sets the minimum delay for the specific sensor in a couple of seconds. This delay corresponds to the maximum sensitivity. But, it should be increased manually in some cases (e.g. grading from soil or from small metal objects). The typical delays for the most common sensors are as follows: for "basket" sensors 10-20 microseconds, for "classic" sensors 20-30 microseconds, for "deep" sensors 30-60 microseconds.
The third parameter Impulse (I) sets the magnitude of the current transmitting impulses. The parameter ranges from 0 to 2.5A. The maximum available value depends on the sensor parameters as well. In the event that the current value is manually set higher than it is acceptable for the specific sensor the device decreases the magnitude to the acceptable value automatically.  The greater the magnitude, the higher the device sensitivity. It should also be taken into account that the greater the magnitude, the higher the device power consumption. The dependence is not linear. Doubling of the current does more than double the consumption. However, that gives the depth increase about 12% only.
5.7. Grading from bottom effect
The basic detection modes need in the grading from bottom effect fundamentally.
The majority of the soils have conductive and ferromagnetic properties due to the salt and mineral content. As well as the metal objects, such soils generate the re-radiated signal. The device should be tuned to the parameters of that soil in order to detect and recognize the objects in the soil successfully. The device has a special mode for that purpose. It is called out by the SOIL BALANCE button. You can enter this mode from the main menu or from the detection modes. The device can be both automatically and manually balanced. In the vast majority of cases the automatic balancing is enough. Therefore, the device is set for auto-balancing by default. 
For the balancing you should select a plot of soil that certainly does not contain metal objects. Further, you should press the SOIL BALANCE button and follow the instructions at the display (see Fig. 16). 
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Fig. 16. Information messages
First raise the sensor to the height of 40-50 cm above the soil level and press the SOIL BALANCE button. Then put the sensor down to the soil and press the SOIL BALANCE button again.  If the balancing is made successfully the information message with the soil mineral content parameters appears at the display for a short time. The device backs to the last operating mode after that (the main menu or one of the detection modes). The balancing parameters are saved in the device CMOS. 
The first number M indicates the degree of mineralization of the soil in nominal units. The values from 0 to 20 correspond to slack mineralization, from 20 to 60 - to medium mineralization, above 60 - to thick mineralization.
The second number Fi indicates the soil signal phase. This number is not to differ much from -90°. 
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Fig. 17. Information message
In the case when the place for balancing is badly selected and contains metal objects the warning message appears (see Fig. 18). You should then select another place and repeat the soil balancing. Press the SOIL BALANCE button again for that.
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Fig. 18. Information message
However, the fine tuning is needed occasionally. That tuning can be made manually. E.g. this might be required for the operation on thickly mineralized soil. To make the manual tuning accessible set the value of the Manual balance parameter to 1 (see item 5.1). In this case the additional information message (see Fig. 19) appears after the pressing of the SOIL BALANCE button. The message proposes the choice of alternative methods of balancing.
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Fig. 19. Information message
For auto-balancing press SOIL BALANCE and follow the instructions above. For manual balancing press the ENTER button. The device goes to the manual balancing mode after that (see Fig. 20).
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Fig. 20. Manual soil balancing window
The principle of tuning is the following - you should smoothly raise and lower the sensor above the soil (in the range of 3-30 cm approx.). When doing this you should monitor the indication. If the signal strength indicator goes to the right when the sensor goes down (see Fig. 21a) and the device emits a high-pitched sound you should increase the soil phase by means of the (button. 
Note: You should monitor the signal during the moving of the sensor down, because when the sensor goes up the signal changes its polarity to the opposite one.
If the signal strength indicator goes to the left when the sensor goes down (see Fig. 21b) and the device emits lower sound you should decrease the soil phase by means of the ( button.
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Fig. 21. Manual balancing mode indication
By doing so you should find the soil phase when the indicator is near Zero mark all the time of raising and lowering of the sensor. You should monitor that the balance is obtained for the phase value with maximum 20° different from the -90° value. All other values are the evidence of the presence of metal objects and the sign of incorrect balancing. Press the ENTER button after the balancing. The balancing parameters are saved in the device CMOS, and the device backs to the last operating mode after that.
5.8. Basic detection modes
The device has two basic detection modes - selective (dynamic) and non-selective (static). 
It is necessary to move the sensor along the ground surface with the rate of 0.4-0.8 m/s for the selective mode detection. In other words, in this case the sensor detects only the objects moving relating to it. The sensor can be moved with any rate in the non-selective mode. The device detects the object even if it is immovable relating to the sensor. 
To set the metal detector to a detection mode press the DETECTION MODE button while being in the main menu. The device goes to the selective mode after the first pressing. The device goes to the non-selective mode with the next pressing of the button. Repeated pressings switch those two modes by cycle. Press the MENU button to exit to the main menu.
Note: At first activation of the Selective mode from the main menu the device checks the sensor balancing and corrects it if necessary. E.g. the correction might be required when the air temperature changes drastically. During the fine tuning the warning message appears for a short time. (see Fig. 22).  In order for the tuning is made correctly there should not be massive metal objects near the sensor. Therefore, it is necessary to keep the sensor not less than 30 cm away from the soil and metal objects during that moment.
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Fig. 22. Information message
5.8.1. Selective mode
Selective mode is the main detection mode. Therefore the display is most full of information parameters in this mode. Depending on the Display mode parameter (see item 5.1) the selective mode could have the indication in the form of "graphic display" (see Fig. 23a), or in the form of "digital display" (see Fig. 23b).
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Fig. 23a. Selective mode window, graphic mode
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Fig. 23b. Selective mode window, digital mode
Both modes indicate the same parameters. But, in the first case the information is provided in graphic style, in the second case - in digital style. This is made to assure the comfortable work for the operators having different preferences. E.g. the digital mode is more comfortable for the beginners and for the people with a decreased visual acuity. But the graphic mode is more preferable for some experienced operators.
Look at the graphic mode first. A scale consisting of 20 sectors is located in the left part. Look at its function in details. As been said above, different metal and ferromagnetic objects respond by different re-radiated signal. The most important parameter of the signal is its phase. The ferromagnetic objects respond with negative shift of the phase in the range from 0 to -90°. The stronger the object ferromagnetic properties, the more the phase shift differ from 0. The conductive metal objects respond with positive shift of the phase in the range from 0 to +90°. The bigger the object and the lower the metal resistivity, the more the phase shift differs from 0. Some objects can be conductive and ferromagnetic at the same time, e.g. ferrous objects. Such objects can give both negative and positive shift of the phase depending on what effect prevails.
The whole angle range from -90° to +90° divided into 20 sectors (by 9°) for the indication of the phase shift. The first left sector (see Fig. 23a) corresponds to the phase shifts -90°…-82°, the next sector corresponds to the shifts -81°…-73° and so on. The most far-right sector corresponds to the phase shifts in the range of +82°…+90°.
The next most important parameter of the re-radiated signal is its magnitude. The bigger the object and the closer it to the sensor, the greater the signal magnitude. Simultaneous indication of both phase and magnitude of the signal is made as follows - a stacked bar chart with the height proportional to the signal magnitude is built in the appropriate sector. The examples of the device responses to some typical objects are presented in Table 1.
Table 1
	Typical object
	Response for the frequency 4kHz
	Response for the frequency 7kHz
	Response for the frequency 10kHz                                                                                                                     

	Steel 
pliers
	[image: image29.bmp]
	[image: image30.bmp]
	[image: image31.bmp]

	Iron
nail
	[image: image32.bmp]
	[image: image33.bmp]
	[image: image34.bmp]

	Aluminum foil (1sq. decimeter)
	[image: image35.bmp]
	[image: image36.bmp]
	[image: image37.bmp]

	Brass coin Ø15mm 
	[image: image38.bmp]
	[image: image39.bmp]
	[image: image40.bmp]

	Brass coin Ø25mm
	[image: image41.bmp]
	[image: image42.bmp]
	[image: image43.bmp]

	Silver coin Ø30mm, manhole cover
	[image: image44.bmp]
	[image: image45.bmp]
	[image: image46.bmp]

	Gold ring
583 gold content
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Note: Response to the real objects in the soil may be somewhat different from the presented in Table 1. This difference depends on the mineral content and the humidity of the soil, on the object orientation relating to the sensor, and on the object state (corrosion, patina etc.) 
Look at some additional settings which affect the indication in the selective mode. The Discrimination method parameter allows selecting of one of the two methods. The "maximum signal method" is taken with the parameter value equal to 1. In this case the object signal maximum is calculated and its parameters are indicated in the graphic mode as it is shown in Table 1. The "continuous signal method" is taken with the parameter value equal to 2. In this case the signal parameters are continuously indicated. The responses from objects are "spread" on several sectors with this method: for nonferrous metals and small objects - on 1-2 neighbor sectors, for flat ferrous objects - on 2-5 sectors which may be far apart from each other. The method allows recognizing of the flat ferrous objects better. It is recommended to use it with the selective mode graphic display. The discrimination method of recognition improving is taken with the parameter value equal to 3. It works as follows: Firstly the object is detected with a method similar to the number 2 one, then the correction of indications is made after the receiving of the full object signal. As a result the indication is longer or doubled at all (with the small value of the "Indication delay" parameter). E.g. USSR 5 kopecks coin gives indication in the 15th sector (at 7kHz) on the air. The indication might shift to the 13th or 14th sector for the soil (depends on the mineral content). The new method with high probability allows correcting of the situation. I.e. the indication looks like that: The 14th sector is indicated first, and then the indication is continued in the 15th sector. It should be understood that it is not a second object, but the correction of the first object indication. The method is not recommended for littered places because of the delayed response. However, it might be useful for other cases when it is important to get the most correct recognition of the single signals.
The Filter parameter allows selecting of a filter type for the selective mode. The higher the filter number, the better it inhibits the soil signal. But the object detection depth is shallower herewith. Therefore it is recommended to use the first filter for a soil of low mineral content like dry sand. The second filter is for the majority of regular soils. The third and maybe even fourth filter are for black earth with high mineral content and for clay. 
The Ind. delay parameter allows selecting of an appropriate time of signal indication at the display. The higher the value of the parameter, the longer the signal is indicated after detection. 
The SM Threshold parameter allows selecting of a threshold for the selective mode. A signal is indicated when it exceeds the threshold only. I.e. the parameter controls the sensitivity of the device - the higher the threshold, the lower the sensitivity. Therefore, it is important to set the threshold correctly for the detection. The threshold should be lowered to the receiving of false responses for obtaining of the maximum sensitivity. Then you should raise it up on 1-2 points for the false responses disappearance. The maximum sensitivity threshold may be set on the level of 5...10 depending on the noise conditions and the sensor type. 
This parameter can be altered both in the Parameters item of the main menu and in the detection mode directly. The parameter is indicated in the right part of the display (see Fig. 21) after the P letter: . To raise the threshold press the ( button, to lower - the (button.
The following parameters are indicated in the right part of the selective mode display as well: 
After the C letter: the number of the sector which has the maximum signal from object In the case of the overload the О symbol is indicated here. If the Overl. volume parameter has the value of 1 a specific intermittent sound is also generated during the overload.
After the T letter: the number of the current settings profile. Any of the 25 profiles can be set as the current profile by means of the ( and ( buttons. All the parameters of the new profile including its selective mask enter into force with that.
Note: The last profile used before turning the device OFF is taken as the current profile after the device start.
The current battery voltage is indicated in the upper right corner (see Fig. 22). Having known the battery type you can estimate the remaining battery life approximately. 
Note: The majority of electrochemical power sources have the so called S-shaped curve of the discharge. The voltage decreases rapidly in the beginning and at the end of discharge, and slows in the middle. Unfortunately, the exact shape of the curve is not possible to forecast. It depends on many factors: the battery type, age, capacity, temperature etc. All those factors complicate the remaining battery life estimation greatly.
Therefore, it is recommended to monitor the voltage indications of your copy of the battery during operation. That allows developing of the skills of the battery charge estimation by the voltage.
Selective mask occupies a special place in the selective mode. This tool allows to indicate the objects of the same type and to block the indication of the others (unwanted, e.g. iron and rust). Any of the 20 sectors can be blocked (the procedure of setting of the mask is presented in item 5.2). The blocked sectors are marked with the ( symbol on the top. The top field is empty for the unblocked sectors. If an object gives the indication in the blocked sector, the visual indication is made only without audible signal. If an object gives the indication in the unblocked sector, the audible indication is made.
The selective mode audible indication works as follows - if the Tone number parameter has the value of 1 or 2, each sector has its own tone of the audible signal. The value 1 corresponds to the firmly preset 20 tones. The higher the sector number, the higher the tone. If the value is 2, the operator can set the sector tones according to his taste. If the Tone number parameter has the value of 3, the audible indication simulates the analogue device operation. 
In the digital mode (see Fig. 23b) the recognition of the object type is made in the same nominal units corresponding to the number of one of the 20 sectors. However, the scale itself is not drawn in this mode. A simplified enlarged one-sector column indicator is in the center of the display instead of the scale. It indicates the level of the signal from any object. A pointer monitoring the level of the SM Threshold is on the right of the magnitude scale. The control of this parameter is made by the  ( and ( buttons, as well as in the graphic mode. The threshold digital value is indicated next to the pointer.
The sector number with the maximum signal is indicated by the maximum font in the left part of the display. The number is indicated by translucent font for the sectors blocked by the selective mask (see item 5.2), and by regular font - for the unblocked sectors. The unblocked sectors indication is accompanied by the sound indication, as well as in the graphic mode.
The voltage (above) and the current profile number (below) are indicated in the right part of the display by medium-sized font. The purpose of those parameters is explained in the graphic mode description.
5.8.2. Non-selective mode ( Pinpointing )
The non-selective mode display appearance is shown at Fig. 24. A horizontal scale with moving bar of the length proportional to the received signal is used to indicate the signal strength. The threshold indicator which can be moved by the ( and ( buttons is at the scale bottom. If the signal strength is lower than the threshold (the bar is to the left of the threshold indicator), audible indication is absent. If the signal strength is higher than the threshold, the audible indication is made. The stronger the signal, the greater the volume and the higher the tone of the indication.
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Fig. 24. Non-selective mode window
Non-selective static mode is for the determination of the exact object location. Moving the sensor slowly over the object you can determine the exact object location in soil by means of the visual and audible indications. The signal is maximal in it. We could claim that the center of the object with high probability is in that place. The exception is the objects of complicated shape. 
However, the static mode has a disadvantage - its stability is limited because of the temperature, mechanical and other signal drifts (tens and hundreds of seconds usually). Therefore, it is for the short-time use. If a longer use of the static mode is required, the signal drift can be eliminated by pressing the ENTER button periodically. 
6. Profiles setting
The device can be equipped with the different types of sensors depending on the supplied items. The different settings are stored in the 25 profiles for the different sensors. One or several profiles can be allocated for each sensor depending on it's type at that. The information of the sensors, their parameters and corresponding profiles is given in item 2. When you replace a sensor you have to select the corresponding profile in the detection mode for sure! Otherwise, the device operation can be incorrect (wrong recognition of the objects, circuit overload etc.)
Except for the sensors supplied with the device there is an option of the connection of other sensors recommended by the manufacturer. You should allocate a free profile and configure it for the additional sensor for this purpose. The configuration can be made by yourself on your own account if you have got certain specific skills (read about it in details here www.metdet.ru/IB.htm), or in the service center at extra cost (ask the seller for the address of the nearest service center). 
7. Maintenance of the batteries     
Sound and visual alarms are engaged when the battery is low. In this case you should terminate the device operation, turn the device OFF and charge or replace the batteries.
Attention! The device operation with salt, alkaline and other non-rechargeable batteries of standard 4xAA is acceptable. Such batteries when low should only be replaced by the new ones.
 Open the battery compartment and remove the batteries from the cartridge for recharging. The batteries should be recharged by a charger then. 
Note: the details of the batteries recharging process are specified in the manual for the charger (not provided with the standard supply set and should be additionally purchased).
 The batteries should be inserted back to the battery compartment after recharging. Carefully observe the polarity of each battery, see the picture at the bottom of the cartridge. 
It is recommended to remove the batteries from the battery compartment and keep them separately for long periods of inactivity. The batteries should be kept in the charged state for elongation of their service life. 
8. Warranty
The manufacturer guarantees free service for the warranty period.
The warranty period is 12 months from the date of sale. 
The warranty service is made under the following conditions:
1. The customer has a warranty card duly signed by the customer and the seller, and the card is filled in with the serial number and the date of sale specified.
2. The customer observed the operating rules.
3. There are no defects caused by:
· wrong product transportation;
· modifications and repair made by the customer or a third party;
· connection of the third party sensors;
· mechanical damages of the product;
· exposure to aggressive chemicals, glues, paints, fire, smoke, high voltage;
· enter of foreign objects or liquids inside the product, as well as filling the parts with compounds.
4. The warranty does not cover batteries, as well as arm and keypad adhesive bonds which may lose strength by prolonged exposure to sun and moisture.
5. The product repair is made in the nearest service center. Ask your seller for the address of such center. The product transportation is made on the account of the Customer.
	Warranty Card

	Serial number _____________       Code for unblocking______________
Date of sale: _______________      Seller's Signature _______________


	I am aware of the warranty conditions, do not have any claims for the product quality and supply set: 
Customer's Signature____________


9. Troubleshooting
	Evidence

	Probable 
cause
	Elimination 
methods

	1. There are no visual and audible indications after device start.

	Low batteries
	Replace or recharge the batteries

	
	Battery polarities are mixed up
	Remove the batteries from the cartridge and insert them back according to the manual

	2. "Sensor is 
out of balance" 
is indicated 
after
device 
start

	Presence of big metal 
objects near 
the sensor at start
	Move the sensor 30-40 cm away from any metal objects and soil by and 
repeat start.

	
	Presence 
of a source of electromagnetic interference close to the device (incl. 
other metal detectors in operation)
	Retire from
the source of interference
by 5-10 meters 
and 
repeat  
start.

	3. "Low battery"
is indicated
	Low 
battery.
	Charge or 
replace the batteries.

	4. Access 
blocked 
	The number of error 
attempts of PIN-code enter is exceeded.
	Enter the unblocking code or consult with our service.
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