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1. Function of the apparatus
1.1.
Two-channel electrotherapy apparatus MIT-EF2 (fig 1), further referred to as apparatus, is designed for carrying out various types of electrotherapy, including electrophoresis, electric-frequency and interference therapy with pulse and direct current.

1.2.
The apparatus is suitable for use at medical care, rehabilitation, sanatorium-resort and cosmetology institutions and is designed for operation at ambient temperature 10-35°С, air relative humidity not exceeding +25°С and air pressure 
530-800 mm of mercury.

2. Specifications
2.1 Number of channels, nos





2;

2.2 Electrophoresis currency rate variation range 
(separately for each channel), mA 





0-30;

Note. The apparatus provides for currency rate setting in two ranges - 0-3 mA and 0-30 mA separately for each channel.

2.3.
Voltage level at electrodes, V, not exceeding


40;

The range of set therapeutic frequencies, Hz


0-99;

Note. Within the range 0-10 Hz the frequency shall be set discretely in increments of 0.1 Hz; within the range 10-99 Hz - in increments of 1 Hz.

2.5.
Number of set therapeutic modes, nos.


9;

2.6 Deviation (variation) in modulation frequency (pulse repetition frequency) of the output signal at the second channel
(with DEVIATION (ДЕВИАЦИЯ) mode enabled) after 10 seconds, % ±10;

2.7 The apparatus is designed for operation from the AC mains with 50 Hz frequency and 220 V.

2.8 Power consumption, V/A, not exceeding


20;

2.9.
The apparatus provides for setting of procedure duration from 1 to 99 min.

        2.10 Weight of the apparatus, kg, not exceeding

2.5;

2.11 Overall dimensions of the apparatus, mm 
240x140x75;

3. Delivery set
The delivery set of the apparatus includes the following:

The electronic unit







1 no;

Connection cords







2 nos;

Electrodes








4 nos;

Retaining elastics







1set;

The operation manual






1 copy;

The package








1 set;
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Fig 1. The overall view of apparatus MIT-EF2

4. Design of the apparatus
4.1 The apparatus (fig. 1) consists of electrical unit (2) and electrodes (1) connected to the same with connection cords (6).

4.2 The electronic unit is built as an individual device.

4.3 The electronic unit body is fabricated from high-impact polystyrene and consists of the upper cover and the base, screwed to each other.

4.4 The lateral surface of the body accommodates the key switch POWER (СЕТЬ) (4).
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Fig 2. The front panel of MIT-EF2.

4.5 The front surface of the body accommodates output connectors CHANNEL I (КАНАЛ I) and CHANNEL II (КАНАЛ II) (5).

4.6 The power cord (3) is attached to the rear surface.

4.7 The upper cover accommodates control elements and indication elements (fig.2).

4.7.1 Buttons [image: image3.png]


 and [image: image4.png]


(fig.2 pos.4) are designed for setting the procedure time. Button [image: image5.png]


 is used for setting the tenths of minutes, button[image: image6.png]


- for setting minute units
4.7.2 Display[image: image7.png]


(fig.2 pos.5) is a two-digit display designed for indication of the procedure time.

4.7.3 Display CURRENT 1 (ТОК 1) (fig.2 pos.6) is a two-digit display designed for indication of the current rate at the output of CHANNEL I (КАНАЛ I).

4.7.4 Display CURRENT 2 (ТОК 2) (fig.2 pos.7) is a two-digit display designed for indication of the current rate at the output of CHANNEL II (КАНАЛ II).

4.7.5 Buttons [image: image8.png]


 and [image: image9.png]


 (fig.2 pos. 9) are designed for setting the modulating frequency (pulse recurrence rate) of the current. Button[image: image10.png]


 is used for setting tens (units) of Hertz, while button [image: image11.png]


is used for setting units (deciles) of Hertz
Note. Buttons [image: image12.png]


 and [image: image13.png]


(fig. 2 pos.9) are used for setting the standard therapeutic modes. On entering the value 90 on display [image: image14.png]


, the subsequent pressing of button [image: image15.png]


 enables the first standard mode M1. The mode number is set with button [image: image16.png]



Table 1 shows the modulating frequencies corresponding to the mode numbers.
Table 1.

	Sl/No.
	Modulating frequencies, Hz

	M1
	164

	M2
	294

	MЗ
	584

	M4
	1,168

	M5
	2,318

	M6
	4,600

	M7
	19,560

	M8
	36,550

	M9
	68,250


4.7.6 Display [image: image17.png]


(fig.2 pos.8) is a two-digit display designed for indication of the current modulating frequencies or the numbers of the set mode.

4.7.7 Button START (СТАРТ) (fig.2 pos.3) is designed for starting the therapeutic procedure.

4.7.8 Button STOP (СТОП) (fig.2 pos.11) is designed for trapping (stopping) the procedure prior to the set time limit expiration.

4.7.9 Handle [image: image18.png]


(fig.2 pos.2) is designed for setting the current rate at the output of CHANNEL I (КАНАЛ I).

4.7.10 Handle [image: image19.png]


(fig.2 pos. 12) is designed for setting the current rate at the output of CHANNEL II (КАНАЛ II).
4.7.11 Button 3/30 mA (fig.2 pos.1) is designed for switching the currency rate range at the output of CHANNEL I (КАНАЛ I).

4.7.12 Button 3/30 mA (fig.2 pos. 13) is designed for switching the currency rate range at the output of CHANNEL II (КАНАЛ II).

4.7.13 Button ‘DEVIATION’ ("ДЕВИАЦИЯ") (fig.2 pos. 10) enables and disables deviation in the current modulation frequency at the output of CHANNEL II1 (КАНАЛ II1).

5. Safety precautions
5.1 Prior to operation of the apparatus you should examine this operation manual.

5.2 In terms of protection of the case and attendants against electric-shock hazard the apparatus conforms to products of class II type В as per DSTU 3798.

5.3 Personnel assigned to operation of the apparatus must get briefing and training in safe techniques and methods of medical equipment operation.

6. Setting up of the apparatus
6.1 Place the electronic unit at a distance not exceeding 1.5 m from the mains socket. It is a good practice to remove the protection film from the display board prior to operation commencement.

6.2 Set the switches POWER (СЕТЬ) on the lateral panel in 0 position.

6.3 Use the connection cord to connect the electronic unit to the mains 220 V 50 Hz.

6.4 Attach the connection cords with electrodes to the output connectors CHANNEL I (КАНАЛ I) and CHANNEL II (КАНАЛ II) on the electronic unit.

6.5 Set handles [image: image20.png]


 to the end counterclockwise position.

6.6 Set the switch POWER (СЕТЬ) to I position. This will enable an audio signal, the indicators will display a greeting message НЕLLО, next, the zero values shall be set.

1 Deviation is an increase in current modulating frequency by 10% from the set value after 10 seconds.

        6.7 Use buttons [image: image21.png]


 and [image: image22.png]


(fig.2 pos.4) to set the procedure time on display 0. It is a good practice to set the time value 29 minutes so that operation of both control buttons might be checked.
6.8 Use buttons [image: image23.png]


 and [image: image24.png]


 (fig.2 pos.9) to set current modulating frequency 25 Hz on display [image: image25.png]


.

6.9.
Interconnect the electrodes CHANNEL I (КАНАЛ I).

6.10.
Use buttons 3/30 mA (fig.2 pos. 1, 13) to set the currency rate range as 3 mA (a dot will appear on display CURRENT 1 (ТОК 1) or CURRENT 2 (ТОК 2)) or 30 mA (no dot on display CURRENT 1 (ТОК 1) or CURRENT 2 (ТОК 2)) in each channel.

6.11.
Press START (СТАРТ) button, this will activate a countdown process indicated by a flashing dot on the indicator [image: image26.png]


(fig. 2, pos 5).

6.12.
Use handle [image: image27.png]


 to increase the current strength in CHANNEL I (КАНАЛ I) and note its change on the indicator CURRENT 1 (ТОК 1).

6.13.
Open the electrophoresis current circuit CHANNAL I (КАНАЛ I) by disconnecting two electrodes. The apparatus shifts thereby into STOP (СТОП) mode, there is an audio signal, the current indicator CHANNAL I (КАНАЛ I) starts flashing (emergency mode). To exit this mode, press any button on the control panel.

6.14.
Repeat cl.cl. 6.9. 6.13 for channel II.
Attention! In case one of the currency rate controls is not set to the minimum (end counterclockwise) position before pressing START (СТАРТ) button, the apparatus shifts to (СТОП) mode, there is an audio signal, a currency rate indicator of the corresponding channel starts flashing (emergency mode). To exit this mode, set the controls to the minimum position and then press any button on the control panel.

7. Operation procedure
7.1 Carry out cl.cl. 6.1 .. 6.6 of this operation manual.

7.2 Use a wad moistened with 3% penozone or another disinfectant solution to asepticize the working planes of applicators.

7.3 Moisten flannel or gauze pad with medical solution for electrophoresis.

7.4 Place the pad on the electrophoresis zone, place and attach the electrodes on the pad.

Attention! Attachment must provide a good contact of electrodes with the case’s body. Otherwise the apparatus will automatically shift to STOP (СТОП) mode on starting the procedure (on START (СТАРТ) button being pressed).

7.5 Set the procedure duration.
7.6 Set the required modulation frequency of the electrophoresis current and the mode number.

7.7 Press START (СТАРТ).

7.8 Rotate clockwise the handle [image: image28.png]


 of the corresponding channel in order to increase the electrophoresis current rate until the case fells a light tingling sensation.
Rotate counterclockwise the handle[image: image29.png]


 of the corresponding channel in order to decrease the electrophoresis current rate.

Attention! The procedure must not cause the case a sensation of heat and discomfort.
7.9.
For early stop of the procedure press STOP (СТОП) button. The indicators of both channels set thereby to the zero values.

7.10.
In order to use the deviation mode for CHANNEL II (КАНАЛ II), press DEVIATION (ДЕВИАЦИЯ) button, a dot on display [image: image30.png]


 starts thereby flashing.

7.11.
On expiration of the procedure time there will be an audio sound.

8. Maintenance
8.1 In order to ensure a continuous opearability of the apparatus, it is required to observe the maintenance procedure set forth in this section.
8.2 The scope and frequency of the apparatus basic technical inspection.

The general serviceability check shall be carried out before therapeutic procedure.

The check of assembly, fixation of parts and units shall be carried out once per year.

8.3 The general apparatus serviceability check shall be carried out before the beginning of the first procedure in accordance with section 6.

8.4 The fixation of parts and units check includes testing and visual inspection.

9. Potential failures and troubleshooting
9.1 The typical failures and troubleshooting techniques are listed in table 2.

Table № 2. Potential failures and troubleshooting techniques
	Sl/No
	Name of failure, manifestation and additional features
	Possible cause
	Troubleshooting technique

	1
	No indicator is on when the apparatus is hooked up and the switch POWER (СЕТЬ) is ON (ВКЛ) position
	Burnt fuse link
	Repair at the manufacturer’s premises

	2
	There is an audio sound and flashing of the indicator of current I (II) in set operation modes
	Electrodes’ circuit discontinuity
	Check fixation of the electrodes and continuity of connection cables


10. Storage precautions
10.1 The apparatus in the manufacturer’s package shall be stored at a premise with ambient temperature from +5 to + 40 °С.

10.2 The apparatuses shall be stored on single-row racks.

11. Guarantee obligations
11.1 Subject to observance of all operational, storage and transportation precautions, the guaranteed service life is 12 months from the date of installation or sale of the apparatus.

11.2 The guaranteed storage life is 12 months from the date of manufacture.
11.3 Within the guarantee period the manufacturer shall provide free repair of the apparatus or parts thereof.

11.4 No guarantee maintenance shall be provided in the following cases:

11.4.1 Failures in the apparatus operation due to non-observance of the operational, storage and transportation procedures.

11.4.2 Failures in the apparatus operation due to ingress of foreign matter, insects, direct or indirect chemical, thermal or physical effect, corrosive or neutral fluids, gases and other artificial factors.
11.4.3 Repair works, maintenance or modification of the apparatus by organizations and persons that did not obtain the manufacturer’s authorization for these works.
11.4.4 Missing or broken seals made by the manufacturer.
11.4.5 Missing connecting screws, parts or units of the apparatus.

11.5 Within the guarantee period the manufacturer undertakes to adopt and carry out the diagnostics of the apparatuses subject to the guarantee maintenance. The diagnostics will be provided only for the failure indicated in the bill and may take several days.

11.6 The guarantee maintenance may be refused in case the diagnostics reveals that the failure occurred due to the factors specified in cl. 11.4.

11.7 In case the guarantee storage life expires and the apparatus has not been yet installed, the beginning of the guaranteed service life shall be deemed the day of the guarantee storage expiration.

11.8 The guaranteed service life shall be extended for the period starting from the date of notification of defects submission to the date of the apparatus installation by the manufacturer.
12. Information about notification of defects
12.1. In case a failure or fault in operation of the apparatus occuring within the guarantee period, as well as in case of incompleteness revealed by the preliminary acceptance, the user shall sent a written notification to the manufacturer's address and specify the following:

identification of the apparatus, its serial number, date of manufacture, and date of installation;
the nature of the defect (or incompleteness);

the address (the telephone number) of the apparatus owner.

13. Preservation, package and transportation
13.1. Prior to long-term storage the apparatus shall be degreased and treated for preservation as per GOST 9.014-78 for storage conditions 2 (С) as per GOST 15150.

13.2.The apparatus shall be transported by any means of transport in the package of the manufacturer at temperature from -50 to +50°С and relative humidity up to 80% at temperature 25°С, with reasonable precautions against jerks and shocks.

14. Acceptance certificate
Two-channel electrotherapy apparatus MIT-EF2 is in full compliance with the technical specifications TU U 33 2-32105242-002:2007 and is certified for operation.
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