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Preface

Welcome to use the Ultrasound Bone Densitometer. Please read this manual carefully before using.

In order to operate the equipment safety and have a long time stable performance , please read the user manual carefully before using the equipment, to know the equipment function, operation and maintenance.  And pay attention to the “Notice”, “Warnings”, and” Tips” especially.  

Improper operation will cause the equipment damage or personal injury.

Chapter 1  Product Introduction

The operational principle of the Ultrasound Bone Densitometer.  The computer ultrasonic module  and probe emit ultrasonic beam. The beam penetrates the skin from the launch of the probe axial transmit to the probe receiver along the bone. And calculating the speed of sound(SOS) in the bone by the computer, get the T Score and Z Score according with the race database. Then get related information of the bone density from the ultrasonic physical characteristics
Chapter 2  Main Structure, Product Performance, Application, Safety Features 
2.1  Main Structure                                                              

The Ultrasound Bone Densitometer is composed of main unit, probe,  quality check module (plexiglass) and bone density analysis system.

2.2  Application                                                                 

It measuring the bone density of the radius and tibia.
Chapter 3 Contraindications, Notices, 

Warnings and Tips

3.1 Contraindications   
   Some one with limb disability, or there is chapped or open wound skip on the radius and tibia. The measurement is forbidden.     

[image: image2.jpg]


3.2  Notices-- Electrical safety.                                                      
1) A standard grounding outlet should be provided to ensure the reliable ground connection.  
2) Operating according to the manual.

[image: image3.jpg]


3.3 Warning                                                                      

1). The waterproof class of the probe is IPX7 ,it can be in water, but no more 1cm of the probe plane.  The rest of the probe, cable and connector waterproof level are IPX7.
2). The spare parts of the Ultrasonic bone densitometer are transducer and cable,
   If use other accessories , transducer and cable will cause equipment breakdown.

3).The BMD should not be close or stacked with other devices. The equipment may not work properly if it must be. 
Chapter 4 Installation Instructions   

4.1 Picture of the Equipment（Note: for reference only.） 
[image: image4.jpg]



 Ultrasound Bone Densitometer
1. Ultrasonic  probe       
2. Product name         
3. keyboard   

4. Display            
5.The handle
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The back of the  Ultrasound Bone Densitometer
1. Ultrasonic Gel     
2. The gel holder       
3. The power switch     

4.The fuse holder  F3AL AC250V Φ5×20    

5. Power input  AC220V  50Hz  200VA 

6. USB port     
7. Main power button    
8. Ground terminal 

9. probe connector

10.Ultrasonic probe 
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Ultrasonic probe

1. A knob       
2. label           

3. The plug
4. Cable protector 
5. Cable
6. Handle
7. Sound head

4.2  Installation Procedure：

4.2.1 Equipment Installation

(1). Take out the main unit and put it on a stable table. 

(2). Take out the grounding wire with the machine from the package. One side connect to the Ground terminal behind the main unit, and another to the earth line 
(3). Take out the probe and put it into the probe socket on the back of the Main Unit. rotating the knob to the right to connect the probe firmly.  Arrange the cable in order to move the probe freely, and put the probe on the holder.

(4). Take out the power line connect to the power input on the main unit. Before connect the line to the external power source, you must to check the green power switch on  "OFF" position.
4.2.2 The Probe Installation

   [image: image7] The probe installation must be under the power switch off state.

[image: image8] CAUTION: Before disconnecting the probe, put the probe on the holder, so  the probe may not be damaged.

 STEPS：Take out the probe. Hang the probe freely is forbidden. 
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A.  Insert the probe into the probe socket lightly.  Rotating the knob to the right to connect the probe firmly.  Arrange the cable in order to move the probe freely, and put the probe on the holder.

B. If there is any resistance when put the probe into the socket. Please do not force to connect them. Please check if there is any foreign material or plug pins broken. 

4.2.3 Remove The Probe：

   [image: image11] The probe installation must be under the power switch off state.

[image: image12] CAUTION: Before disconnecting the probe, put the probe on the holder, so  the probe may not be damaged.

Operation steps:
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Rotating the knob to the left remove the probe. Taking the probe connector out of the socket.
4.2.4  Notices:
(1) .The probe is precious and fragile core parts. It is forbidden to knock, crash and drop. Please put it in a stable place when it is not using.
(2). Please use qualified medical disinfected gel. It is forbidden to contain oil or other chemical solvents. 
(3). The waterproof class of the probe is IPX7.  The probe is non-watertight structure, and it is forbidden to be in any conductive liquid to avoid corroding the probe. If the probe in the water , but no more 1cm of the probe plane.  the waterproof level for the rest of the probe is IPX1. Please often check if there is crack on the probe shell in order to avoid damaging the probe when in the  liquid.

(4) Probe cleaning： 

please clean the remaining gel with the soft tissue(must be) after every using, and put the probe on the holder.  
(5) . Once the probe is connected with the socket,  please do not remove always to avoid bad connecting. 

4.2.5 The Environment Requirement                                                            

a. Temperature：10℃～40℃

b. Humidity：30%～75%

c. The atmospheric pressure：700hPa～1060hPa

d. Power supply：AC220±10%,50Hz±1Hz   

Warning：                                                                       

[image: image16] CAUTION: Please follow the correct method to connect the power supply and earth, otherwise there will be a risk of electric shock. Do not connect the grounding wire to any gas pipe or water pipe, or it may cause bad grounding and explosion.
[image: image17] Ultrasound Bone Densitometer must be with separately power supply to avoid the fire accident.

[image: image18]The system should be with reliable grounding；
[image: image19]Use the power supply line with Ultrasound Bone Densitometer, must not be changed at will.

Warning:
[image: image20]Do not put liquid on the main unit.

[image: image21]If the liquid sprinkling will increases the risk of electric shocks.

[image: image22]Ultrasound Bone Densitometer should be reliably grounded.

4.3 Directions for using
4.3.1  Power on and off.
4.3.1.1  Power on and Interface Introduction
A. Connect power line connect to the power input on the main unit. And please  check the green power switch on  "OFF" position. Then connect the line to the external power source.
B. Put the wireless mouse receiver into the USB port.
C. Fix the wireless mouse with battery and turn on it.
D. Press the power switch on the "I" position[image: image23.png]


，The power switch light is on.
E. Press the button [image: image24.png]


 on the main unit, the button light is on.
F. After power on , the screen is as follow：
 G. Double click [image: image25.png]+
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，The screen displays as follow：
       [image: image26.png]The Ultrasound Bone Densitometer is starting up......





Then the system enters the main interface automatically, as the following picture shows
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Main Interface

There are four basic functions: Examination , Records Management, Calibration and Settings. 
4.3.2  Function Introduction
4.3.2.1 Basic Function

For this equipment, there are big keyboard and Magic ball keyboard for you to choose. 

4.3.2.2  Parameter Settings

      Click Settings to the interface, there are :  General , Doctor, Template, Default, System, DOCOM and License, as the following shows:   

[image: image28.png]{:@ Settings
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Setting Interface 
A. The General include the hospital basic information : Hospital Name, Hospital Address, Hospital Tel. 

B. Doctor including:  fill the name for the Apply Doctor and Check Doctor

C. Setting the Template Category and Template Content. It is convenient for the doctor to fill the diagnosis results. 

[image: image29.jpg]oK Cancel





D.  In the Default Item, please fill in the Gender, Department, Check Parts, Database, Apply Doctor and  Check Doctor 

[image: image30.jpg]oK Cancel





E. System for Language choose:  Chinese and Language 
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F.  In the License need to fill the Registration code,  please contact the factory to get this. 
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4.3.3.  System calibration

Tips：the Calibration is need for every boot.

Environment temperature for using：15～30℃
If the temperature over 15 ~ 30℃, the LCD temperature display on the calibration module will not provide and words. 
Because the Perspex sample material decide the slowly heart transmission.  So you need to spend some time to make it more stable in the environment temperature.

Please wait for some time until there is a stable temperature readings before new calibration.

(2) The calibration operation as follow:
   Click “Calibration”, as the following:
Step 1. According the temperature of the calibration module to fill the temperature. Such as: 30

Step 2 . Choose calibration module material: Plexiglass (Standard).

Step 3.  Put some ultrasound gel on the probe surface. As the following:

                  [image: image33.png]



Step 4.  Put the module on the probe measurement surface on a horizontal direction. As the following picture shows. Please confirm if there is bubble between the probe and the module through visual inspection. If there is , please do not take the module up. Please press the module to probe direction, and move the module in circular .

Please hold the probe stable and avoid shaking. As the following pictures. 

 

                                   Module placement

Step 5 . Press the next button.
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                         Calibration Interface
There are eight parameters: "T0, T1, R0, R1, Direction, Horizontal, Axial and Progress" in the curve windows.  "T0, T1" means the transmitting signal.

 "R0, R1" means receiving signal. If the background of "T0, T1, R0, R1" are green means that the signal is normal. "Direction, Horizontal, Axial" means the touch state between the module and the probe surface.  As the following pictures shows :
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After finish the Calibration, there will be a notice to show the error for this calibration. When the calibration is 0 , so please press the “Finish ”.  As the following picture shows: 
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4.3.4.  Measurement 

Step 1.  Click "Measurement" to the measurement mode as the following.  
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Then please register patient information on the “basic information” item. 

The following items with "#" must be filled.

* ID：The hospital has a number for the patient.  The system generate the ID automatically.
* Name： input patient name

* Gender：Choose male or female

* Birth Date：the birthday of the patient 

* Age：it is automatically after input the birth date 

* Weight: the weight of the patient. (Unit: Kg）
* Height: the height of the patient 
* Parts：1/3 Left of distal radius, 1/3 Right of distal radius, Middle of left Tibia, Middle of right Tibia. You  can choose from the drop-down menu.
* Database: China, Asia, America, Europe and other countries

Apply Doctor：attending doctor   

Check Doctor: the operator of the instrument.

The above item as the following picture shows: 



Patient Information input
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After finish the registration information, Click "Next" , Press "Start " to start the measuring. If there is squeaky on the probe, it means the probe is working. As the following picture shows: 
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 * The Determination of measuring position.
1. Determination of the left and right radius position：
Measuring the length of the radius, marking on the 1/3Left of distal radius. Applying some gel. Put the center of the probe on the marking position and start to measure. As the following pictures shows:   

[image: image41.png]
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2.  Determination of the left and right tibia position:

  Measuring the tibia, if the children is too young, we choose to measure tibia. 
  Measuring the length of the tibia, marking on the middle tibia. Applying some gel. Put the center of the probe on the marking position and start to measure. As the following pictures shows:   

Measuring Tibia  
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          Measuring Tibia and marking 

Put your leg on the chair.  Then measure as the following picture shows.                
       [image: image46.png]
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If you hear squeak from the probe, indicating that the probe has begun to work properly. The measurement interface as following, 

 the measurement curve begins to extend,  As the following pictures shows: 
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 If the progress shows 100%, it means finish the measuring. As the following picture shows: 
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The probe must close to the marking position. The probe surface is parallel to the bone axis direction(as following shows). Put the probe on the radius with your two hands. 

Tips:

When you move the probe please make sure the probe handle is perpendicular to the axial direction of the radius. The probe surface must be parallel to the bone axis direction.

[image: image50.png]
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the radius and probe head axial
1.the axial line of the radius  
2.Ulna 
3. Radius

4. the axial line of the probe head 
5. probe head
[image: image52.png]
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The probe on the radius

According to the  "operation information" to adjust the direction and position of the probe. make sure there is a good contact between the probe and the measuring position. 

The real time curve extends forward continuously with the data gathering. Until there is “data is valid” means finish the measurement.

After measuring will be to the results interface automatically. The measuring results shows on the results of information tips, it is SOS. And the left curve will showing the SOS Sector and the T Score on the database curve( using the red circle to mark ).  on the right shows the patient information.  And the score. As the following picture shows: 
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After measuring, please click “Next”,  the report will be finish  and to the Diagnostic Tips.  In the Diagnostic Tips interface, the doctor will choose the diagnostic content according the measuring results. 

There are :  Adult: Bone Health,   

Adult: Bone Loss,  

Adult: Osteoporosis, 

 Adult: others.

 Children: Bone Health

 Children: Mild Bone Strength Deficiency 

 Children: Moderate Bone Strength Deficiency 

Children: Severe Bone Strength Deficiency 

After choosing the diagnostic results, there are corresponding diagnostic suggestion. Please double click the diagnostic suggestion,  it will be into the Diagnostic Content, and if press “Ctrl” you can add several Diagnostic suggestion. 

Then press “Finish”, the medical record will be out.  As the following picture shows.


Notice in the Measurement:                                                     1). Put the patient's arm on the plane and keep relax. Straighten your palm and keep  perpendicular to the desktop. Keep palm facing to doctor.

2). Please keep the probe handle is perpendicular to the axial direction of the radius all the time. The probe surface must be parallel to the bone axis direction. The oblique angle , probe leaving the skin are forbidden.

3) Hold the probe with two hands. Single hand is forbidden. The strength should be well – distributed with your two hands. No shaking.
4).The probe should move parallel to the marker line.. But do not deviate from the marking line. 

5). Keep the probe surface close to the skin during the scanning process. 
6). If the measurement is not good, you can restart the measurement at any time during the measurement cycle by pressing the “Stop Measurement”.

   7). The patient is not allowed to shake or speak during the measurement, otherwise the measurement will be affected.

8). All scanning time, probe center should be close to the skin and the mark.

9).The Probe can move along with the bone in 90 degree angle in axial direction. Please keep perpendicular to the bone. 

10). Please keep scanning time in 4 to 5 seconds in 90 degree.
· Please focus on the probe correct using and the measuring parts.  Avoid watching the screen. Use the feedback from the sound signal to finish the scanning correctly.

4.3.5 Medical Record Management

  The patient’s medical records database management system organizes various data regularly. is a tool for data classification, storage, reporting and searching.

Click the “medical record” to the record management. It including six parts: patient folder, the measurement data, Search, Edit, Delete, Preview, View, Statistics. 
1. patient folder:  it used for classify the historical medical records,   it will generate categories according to the measurement time automatically, easy to search according to the time
2. the measurement data: the main data of the medical record, it including the patient measuring details.      
3. Search:   it can search the medical record according to the Record NO., Name or Measuring Date, and Ending Date.
4. Edit: Modify the patient name, and need to input the administrator password. 
5. Delete: Delete the medical record and need to input the administrator password. 
6.  Preview： it is preview and print function for the measuring report.
7. View: choose the medical record, check the measurement result.  

8. Statistics:  the number statistics of the medical record.
There are six items of the statistics: 

(1) By gender 
(2) By adults
(3) By adults measuring results
(4) By children measuring results
(5) By check doctor 
(6) By operate doctor 
statistical description: the same patient if measuring many times only  calculated at one time,   the same patient measuring on different day only  calculated once a day.
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                  Medical Record Management
4.3.6 Report Output: 
please click the "Medical record" after finish the measuring. Click the “Preview” button, before print the report there is preview, then print. The print as the following shows. 

There are four parts in the report:  Hospital Information, Patient Information, Check Result, and Conclusion and Suggestion. 

Hospital Information：hospital name, check department, check doctor, operation doctor. 
Patient Information: patient basic information and check point

Check Results：the results including : check data, Comparison Database, BMD index chart, BMD Chart, Conclusion and Suggestion.

BMD index chart: It displays the current measured value of the selected records in the location of the comparing database. The left of the ordinate is SOS, the right of the ordinate is T value. Horizontal ordinate is patient age. The background of curve with three color, yellow and green. There are five bone physiology curve. The tips information on the upper right corner is the patients gender and comparing database category.

(for example, "Chinese men", indicating that the measurement comparison database is Chinese male).

There are nine data in the check results: 

SOS: speed of Ultrasonic sound, it means the value of ultrasonic transmission in bone (m/s).

T-SCORE:  T-score, The standard deviation of the bone density average value between the subjects’ test value and the young healthy adults.

Z-SCORE:  Z-score, The standard deviation of the bone density average value between the subjects’ test value and the same age group.

BQI: The bone quality index, the higher the value, the higher the bone density.

Adult percent[%]：Adult percentage

Adult percentage = patient's measured value/normal youth average (20 years old) X 100%.
Age percent[%]：Percentage of the same age.

The percentage of the same age = the patient's measured value/normal peers average value X 100%.
PAB[Year]: Physiological age of bone. Draw horizontal lines from SOS Measurements. It is the age at which the normal SOS average curve intersects
RRF: Relative Fracture Risk. The relative value.
EOA[Year]: Expected osteoporosis age.   

BMI : body mass index.
Conclusion and Suggestion: it display the diagnosis suggestion which the doctor input in the medical record.
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4.3.7  Interpretation of Results                                                      
1). BMD index chart
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 BMD index chart
There is no meaning for the SOS absolute value. The results only make sense if  the SOS value database obtained from a large sample population.

The above pictures shows the SOS values of the current patient's gender and race. 

SOS is drawn to be age function, the yellow line which in the middle of the five reference curve is the SOS average of the same sex and race. The gray line and red line represent one standard deviation which above or below one average. The measured SOS values are shown as small circles on the graph, and dotted lines extending to the corresponding points on the horizontal axis and the vertical axis. In the example, the SOS is  4256  m/s, T score is 0.33 (Adults:  -1 < T , bone health).
If the point above the yellow curve, it is higher than the average for people of the same age and sex. There are green ,yellow and red for the background. And every area have a corresponding T Score. 

 (Green)  Bone Health                -1 < T 

(Yellow)  Osteopenia/Boneloss   -2.5  < T < -1 

(Red)    Osteoporosis           T< -2.5  

2）BMI 
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  BMI Chart 

In the BMI Chart, the abscissa is height (CM), the ordinate is weight (kg).  the small white circle means the height, age and BMI of the testee.  

2） Check the test results. 
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 results   
SOS：The speed of ultrasonic transmission speed in the bone was  4256 m/s.
T-SCORE: The measured T score is 0.33 (the adult T-Score is the main basis)       

BQI: Bone Quality index, 1.01
Adult percent[%]: 100.9% patient's measured value/normal youth average (20 years old) X 100% .

Age percent[%：100.9%  patient's measured value/normal peer value of X 100 %.

PAB[Year]：Bone age is 33 years

RRF: 0.80 

EOA[Year]: The Expected osteoporosis age is 83 years old.
3)  Diagnostic Results 

 Adults (20-100 years old)  the diagnosis standard is based on T Score.  
Bone Health         T >-1
Osteopenia     -2.5  < T < -1 

Osteoporosis    T< -2.5  

Children (0-20)   the diagnosis standard is based on Z Score.  
Bone Health                      Z>-1 

Mild bone weakness/        -1>Z>-1.5 

Moderate bone weakness    -1.5>Z>-2 

Serious bone weakness       Z<-2 

Get the results which compared with the above T-Score and Z-Score. 

4.3.8  Turn off Equipment
During inspection or finish the measurement. If you need to turn off the equipment, please click the close button which on the top right corner of the window. The system will quit the operation interface. Back to the WINDOWS desktop operating system,  turn off the computer from the start menu, and turn off the power supply of the main unit.
Chapter 5 Product Maintenance,  Special Storage, Transportation Conditions and Methods

5.1  Product Maintenance 

 Following the bellow introduction to do regular maintenance for the Ultrasound Bone Densitometer.

(1). Daily Inspection List

Please Wiping off the coupling agent on the probe with a use a medical alcohol cotton ball after every using.  

Please check if the probe and the cable have damage and aging.

[image: image60.png]


 Warning：If find there are damaged probe and cable, please stop using shall be immediately , otherwise click was in danger.

(2). Weekly Inspection List

    Check if there is damage of the probe.

   Check if there is damage for the power supply cable. 

 Power off the BMD power supply, pull off the power plug and clean the work.
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 Prompting：If do not use the Ultrasound Bone Densitometer for a long time, the system should be checked every three months.

5.2  Cleaning and Disinfection
The probe can not touch the broken skin or open wounds.  To prevent the infectious diseases spread, the probe should be cleaned and disinfected properly after each using. 
Contaminated medical materials should be in a waste-bin. 

5.2.1 Main Unit Cleaning
a) 1). Cleaning should be under the probe connection and ensure that no liquid enters the probe socket. The main unit do not need to clean,  because the patient do not touch that.  
2). Please use soft cloth with liquid cleanser or neuter soap to clean the main unit.  
3) . The cleaner or neutral soap should be suitable for cleaning the electronic device. 

5.2.2 Main cleaning precautions:                                                        

b) Please do not allow any liquid to enter the probe socket, slot, disk drive and any port on the surface.

c) Do not use detergent that can damage or damage plastic, such as
C)  Such as ammonia, acetone, hydrochloric acid and so on, any damage or broken cleaner are forbidden. 

5.2.3 Probe Cleaning and Disinfection

The probe can not touch the broken skin or open wound place.
The probe must be clean and disinfected after every using by every person  immediately.  When cleaning do not need to remove the probe from the main unit

5.2.3.1 Probe cleaning:                                                              

a) Please clean the coupling agent or residue on the probe with a dry tissue or a soft cloth.  The liquid cleanser or neuter soap are approve if necessary.
b) Please keep the probe dry after cleaning. 
5.2.3.2 Tips for Probe Cleaning:                                                        
a) The probe waterproof grade is IPX7, and the probe can not be in water, liquid cleaner or soap solution for a long time.

b) The hard wipes or brushes are forbidden to clean the probe. It will scratch it. 
c) Do not use detergent which can damage plastic, such as ammonia, acetone, hydrochloric acid and chlorine bleach.  
5.2.3.3 Probe disinfection:                                                              

     The probe sterilization method: using 0.25% Benzalkonium balls wipe the probe surface.

5.2.3.4 Tips for probe disinfection :                                                                                                                 

· The iodine, organic mercury or chlorinated high mercury, organic solvents, Peracetic acid , acidic liquid, alkaline liquid are forbidden.  Do not use heating boiling or high-pressure steam sterilization. 
· Do not immerse the probe in the disinfectant.

5.3 Troubleshooting

	Problem
	Solutions

	The operation/power supply light do not work
	Please check that if the ac power cable connected well for both side.
Please check whether the switch on "power on" position.

	The operation/power supply light working, but the screen is not bright
	Check the  brightness and contrast of the monitor. 

Check if all connections are consistent with the manual.

	The system quality check result exceeds the module scope
	Contact manufacturer.


5.4  Storage and Transportation Conditions.

The environment requirement of the Ultrasound Bone Densitometer:

a) Temperature range：-40℃～+55℃

b) Relative moisture range:  ≦93%

c) Atmospheric pressure range：700hPa～1060hPa

D) Power supply:  220V/50Hz
Put the Ultrasound Bone Densitometer equipment in non-corrosive gases and well-ventilated rooms

 Chapter 6.  Production Data,  Lifetime 
6.1  Production Data：See Main Unit.

6.2  Lifetime：Five years.

Chapter 7. Accessories Replacement  

7.1  Accessories list

	No
	Accessories Name
	Specifications and models
	Remark

	1. 
	Fuses
	Specification：Ф5×20 

Model ：F3AL 250V AC
	Accessories 

	2. 
	Ultrasonic probe
	Model number：BMD-A3
Specification：1.20MHz，
	Accessories 


7.2  Replacement ways

1) The fuse replacement method

The instrument use two fuses, Φ5×20, Fuses Model: F3AL AC250V, 

·  Before replacing the fuse, you must cut off the power supply.  Using the cross screw turn in anticlockwise direction  to open the fuse socket,  move the cover, take out the broken fuse, replace with the new fuse. and  take the cover back. 
· CAUTION：please replace only with same fuses. 
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Note: the technicians who replacing the fuse needs to be special trained . 

2) . Ultrasonic Probe Replacement 

  Please replace the probe according to the model in the accessory list. The replacement method in 4.2.2 probe installation and 4.2.3 probe Moving 

Chapter 8. Explanation for graphics, symbols and abbreviations
A)---- Power switch: "∣" means power on,  "Ο"means power off
B)—— Ground terminals  “      ”

C)---- Fuse：Ф5×20  F3AL 250V

D)---- BF type application part [image: image63.jpg]



E)---- Attention ! Check random files [image: image64.png]



F)---- Waterproof grade IPX7 (ultrasonic probe transducer), IPX1 (probe cable and connector part)

G)---- Product package labe
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(1) The goods should be up when moving. 

(2).The packaging is fragile.
(3). Packaging is afraid of the rain.

(4). No rolling when moving. 

(5) the goods only stacked three floors  
Chapter 9. User Manual Writing Data

This User Manual Written on March 14, 2019.

Chapter 10. After Sale Service

1. The warranty of this product is one year from the fixing time. But the except the wearing parts and the consumables.  We offer life-long service for our products. If out of the guarantee period, we will charge according to the rule regulations.　　
2. We will not provide free warranty service for the following reasons:

1). The failure caused by removing and refitting the instrument without any authorization.

2). The failure caused by an inadvertent fall when using or moving 
3). The failure caused by wrong maintenance and improper using environment.
4). The failure caused by wrong operation.
5). The instruments and accessories damage created by men.
6). The failure caused by wrong repair which without our company permission .

7). The failure caused by unstable local voltage.

8). The failure or damage caused by fire, earthquake and any other natural disaster.

3. Please contact the agent when you need the warranty service.

Attachment 1

Sound output parameters
	Parameters name
	Ml
	TIS
	TIB
	TIC

	
	
	scanning
	Non-scanning 
	Non-scanning 
	

	
	
	
	Aaprt≤1cm2
	Aaprt＞1cm2
	
	

	Maximum exponential value
	0.87
	/
	0.01
	/
	0.01
	/

	Related sound parameters 


	Pra  
	0.98
	/
	/
	/
	/
	/

	
	P
	/
	/
	1.5
	
	1.5
	/

	
	Pa(Zs) and  Ita.a(Zs) the minimum value
	/
	/
	/
	/
	/
	/

	
	Zs   
	/
	/
	/
	/
	/
	/

	
	Zhp 
	/
	/
	/
	/
	/
	/

	
	Zb    
	/
	/
	/
	/
	4.72
	/

	
	The max  Z in  Ipi。a 
	4.72
	/
	/
	/
	/
	/

	
	deq   (cm)
	/
	/
	/
	/
	0.58
	/

	
	fawf       (MHZ)
	1.26
	/
	1.26
	/
	1.26
	/

	
	The diameter of Aaprt
	X 
	/
	/
	4.9
	/
	4.9
	/

	
	
	Y 
	/
	/
	5.1
	/
	5.1
	/

	Other information
	td  (цs)
	1.46
	/
	/
	/
	/
	/

	
	Prr   (KHz)
	0.30
	/
	 /
	/
	/
	/

	
	Pr  on the max Ipi
	1.48
	/
	/
	/
	/
	/

	
	Deq on max  Ipi 
	/
	/
	/
	/
	0.58
	/

	
	Ipa。A on Max  MI 
	44.71
	/
	/
	/
	/
	/

	Controlling  and operating condition
	Control point 1
	/
	/
	/
	/
	/
	/

	
	Control point 2
	/
	/
	/
	/
	/
	/

	
	Control point 3
	/
	/
	/
	/
	/
	/
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