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Conventions used in this Manual 
The following symbols and conventions are used in this manual: 

Symbol Description 

 

Note: Information given in a note describes how the 
PulmoTrack® functions or provides a note on how 
best to use it. 

 

Caution : Information given in a message labeled 
“Caution” refers to the safe operation of the 
PulmoTrack® and provides cautions where the 
possibility of loss of data or damage to the equipment 
exists. 

 

Warning:  Information given in a message labeled 
"Warning" indicates a situation in which the operator 
or the patient may be in danger of injury or death. 

 

Abbreviations 
ADC Analog/Digital converter 

I:E Inspiration to Expiration ratio 

IEC International Electrotechnical Commission 

PC Personal Computer 

RR Respiratory Rate 

SD Standard Deviation 

USB Universal Serial Bus 

%EWZ Average Expiratory Wheeze Rate 

%IWZ Average Inspiratory Wheeze Rate 

%TWZ Total Wheeze Rate 
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Safety 

Intended Use 
The PulmoTrack® is intended for the analysis, interpretation and recording of lung sounds.  

The PulmoTrack® is indicated for use by or under the supervision of a physician while 
carrying out a provocation test, administering a bronchodilator or performing a physical 
examination in a pulmonary function testing environment when there is a need to perform an 
acoustic pulmonary function measurement that quantifies the presence of wheezing. It is 
also indicated when there is a need to listen to amplified and filtered breathing sounds. 

Contra-indications 

PulmoTrack® sensor pads should not be applied over skin lesions or wounds. 

Warnings 

A Warning indicates a situation in which the user o r the patient may be in danger of 
injury or death.  

 

EXPLOSION HAZARD 

�  Do not use the PulmoTrack® system in the presence of flammable anesthetics. 
 

ELECTRICAL SHOCK HAZARD 

 

�  Do not plug the PulmoTrack ® sensors into any device or outlet other than the 
PulmoTrack ® system. Application of electrical current to the sensors may harm 
patient. 

 

�  Disconnect the PulmoTrack® system from electrical outlet before cleaning. Let it 
dry completely before reconnecting it to the electrical outlet. 

 

�  Do not autoclave any part of the PulmoTrack® system with steam or ethylene 
oxide. Do not immerse in liquid or allow liquid to enter the interior of any part. 

 

�  Do not use the PulmoTrack® system, any parts thereof, or any accessories if 
they have become wet or exposed to liquids.  
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PATIENT SAFETY 

�  The PulmoTrack® system is to be used by or on the order of a physician. 
 

�  Interpret changes in wheezing only in the context of respiratory airflow. 
Increasing airway obstruction can cause a reduction in wheezing in some 
patients. 

 

�  Do not apply contact sensors over wounds or skin lesions.  
�  Do not operate the device unattended in infants, young children, or physically or 

mentally impaired patients in the absence of adequate patient monitoring. 
Sensors may become detached and the sensor leads may present risk of 
strangulation. 

 

�  Adhesive pads are made from biocompatible material. They should be removed 
with care from patients with excessive body hair to decrease patient discomfort. 

 

�  Effectiveness in mechanically ventilated patients has not been established. 
 

�  Do not apply contact sensors to wet or greasy skin or areas covered with talcum 
powder. The sensor pads may not stick properly and will diminish the sound 
pickup. 

 

�  Review and Interpret wheeze information if operated in the presence of loud 
environmental noises, such as alarms and speech. 

 
�  Be sure to disinfect acoustic contact sensors with alcohol before applying to a 

patient. 

A Caution indicates a situation in which the unit o r devices connected to it may be 
damaged.  

 
�  Use only patient cables and accessories approved or supplied by KarmelSonix 

Ltd. Other cables and accessories may damage the system or interfere with the 
measurements. 

 

�  Always set audio output volume to minimum before you plug in headphones and 
slowly increase volume to prevent user discomfort from excessive noise, and 
headphone damage. 

 

�  Do not store the PulmoTrack® system outside the specified temperature range (-
10 - +50 oC /32 - 122 oF). 

 

�  Avoid ammonia, phenol or acetone based cleaners. They may damage the unit. 
 

 

Discard the device and parts thereof according to local regulations. 
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Equipment Classification 
Classification according to IEC 60601-1: Class I equipment, according to the type of 
protection against electric shock. 

Type BF equipment according to the degree of protection against electric shock.  

 

 

Warning : Federal law requires that the sale of this device be 
restricted to being sold by or on the order of a physician. 

Manufacturer's Responsibility 
KarmelSonix Ltd. is responsible for the safety, reliability and performance of the 
PulmoTrack® system only if: 

�  Assembly, operations, extensions, readjustments, modifications, service and repairs are 
carried out by personnel authorized by KarmelSonix Ltd. 

�  The electrical supply complies with local requirements and the product's specifications. 

�  The PulmoTrack® system is used in accordance with this User Manual and all 
applicable safety regulations. 

Warnings and Cautions 
Obey and follow all warnings and cautions given in this manual. 

Comply with all approved and established precautions for operating electrical and 
mechanical equipment. 

All maintenance tasks should only be performed by trained, authorized personnel. 

Warnings 

 

Warning:  Do not use the PulmoTrack ® system in the presence 
of flammable anesthetics. 

 

 

Warning:  Do not plug the PulmoTrack ® sensors into any 
device or outlet other than the PulmoTrack ® system. 
Application of electrical current to the sensors may harm the 
patient. 

 

 

Warning:  Do not autoclave any part of the PulmoTrack ® 
system with steam or ethylene oxide. Do not immerse in liquid or 
allow liquid to enter the interior of any part. 
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Warning : Do not use the PulmoTrack ® system, any parts 
thereof, or any accessories if they have become wet or exposed 
to liquids. 

 

 

Warning:  Do not apply adhesive pads on wounds or skin 
lesions. The acoustic sensors are not sterile. 

  

 

Warning:  Do not operate the device unattended on infants, 
young children or physically or mentally impaired patients in the 
absence of adequate patient monitoring. The acoustic sensor 
may become detached and the patient could become entangled 
in the cables. 

  

 

Warning:  Always set audio output volume to minimum before 
you plug in headphones and slowly increase volume to prevent 
user discomfort from excessive noise, and headphone damage. 

Caution 

 

Caution:  Use only cables and accessories approved or supplied 
by KarmelSonix Ltd. Other cables and accessories may damage 
the system or interfere with the measurements. 

  

 

Caution:  Do not store the PulmoTrack ® system beyond the 
specified temperature ranges: 

 -10 to 50 °C 

  14 to 122 °F 

 

 

Caution:  Avoid ammonia, phenol or acetone based cleaners. 
These chemicals may damage the components. 

  

 

Caution:  Adhesive pads are made from bio-compatible material. 
They should be removed with care to avoid patient discomfort. 

 

Caution:  Disconnect the PulmoTrack ® system from electrical 
outlet before cleaning. Let it dry completely before reconnecting 
it to the electrical outlet. 
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1. INTRODUCTION 
The PulmoTrack® is a versatile clinical device for real-time 
continuous tracking and recording of breathing sounds, and the 
detection of wheezing. The recorded signals are amplified, filtered and 
transmitted to a PC. Digital processing of the signals is performed in 
real-time to detect and display the presence of wheeze. The test 
results can be archived and recalled for review at any time. 

The breathing sounds are recorded using two acoustic sensors that 
are attached to the patient's body. These sensors are attached at 
defined locations for standard clinical use, but may be attached at 
other locations if breathing sounds from an alternative specific chest 
site are required. 

Wheezes are continuous adventitious breathing sounds having a 
musical character and last longer than 100 milliseconds. The 
presence of wheezes indicates airway narrowing and is associated 
with asthma. The wheeze rate, Wz%, is the main analytical parameter 
and is strongly correlated with the degree of symptomatic asthma that 
the patient has. The more a patient wheezes the more severe the 
degree of asthma. 

Wheeze Rate is defined as the ratio between overall wheezing time 
and overall breathing time, where: 

Wz% = 100��
imeBreathingT
meWheezingTi

WheezeRate  

The system uses a respiration belt fitted with tension sensors to 
detect respiratory activity. The recorded signals from the respiration 
belt are used to determine the respiratory rate, breathing phase, and 
the I:E ratio. 

1.1 System Components 
The PulmoTrack® system consists of the components shown in Table 
1 on the following page. 

The POD (Sensor Interface Unit) shown in Table 1 houses an 
integrated ambient microphone for capturing ambient sound. The 
acoustic sensor cables and the respiratory belt cable plug into the 
POD (Sensor Interface Unit). The POD (Sensor Interface Unit) is 
connected to the Analog to Digital converter (ADC=Analog Digital 
Converter), which converts the analog signals to digital signals. The 
signals are transferred via the USB cable to the PC. 

The respiration belt components consist of three respiration belt sizes 
to suit the patient: small, medium and large, plus the respiration 
sensor holder, which forms part of the belt clasp. The respiration belt 
attaches to the sensor holder. 
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Table 1: PULMOTRACK® components 

Item Illustration 

Laptop PC with 
PulmoTrack ® �
software installed � 

The laptop PC is an integral part of the 
PulmoTrack ® system with the software 
installed.  

ADC converter 
supplied with USB 
and communication 
cables 

 

POD (Sensor 
Interface Unit) 

 

Two acoustic 
sensors  
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Item Illustration 

Respiration belt with 
sensor holder (one 
belt shown) 

 

Adhesive pad for 
housing the acoustic 
sensors  

 

Transformer& PC 
power supply 
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2. SETTING UP THE SYSTEM  
The PulmoTrack® system is supplied as an integrated device with the 
software pre-installed on the PC. 

The communication cables have one-to-one connectors ensuring that 
the appropriate cables are connected to the correct ports without 
error. The acoustic sensor cables are color coded and the operator 
must ensure that the cables are connected to the corresponding color-
coded ports on the POD (Sensor Interface Unit). 

2.1 Assembling the PulmoTrack® 
When connecting and disconnecting the various cables, always hold 
the cable connector when inserting or withdrawing the connector 
into/from the connecting socket. 

 

Warning : When disconnecting a cable, grasp the connector and 
gently withdraw it from its socket. Do not pull on the cable itself as 
this could fracture the cable. 

Assemble the components in the following order making sure that the 
ADC communication cable is plugged into the POD (Sensor Interface 
Unit) at the last step. 

��  Plug the USB cable leading from the ADC converter into the 
PC's USB port. 

��  Plug the respiration belt cable into the blue connecting port on 
the POD (Sensor Interface Unit). 

��  Plug the yellow and red acoustic sensor connectors into their 
respective yellow and red POD (Sensor Interface Unit) ports. 

��  Plug the ADC communication cable into the POD (POD 
(Sensor Interface Unit)) serial port. 

 

Figure 1: Pod connecting box 

��  Connect the PC to its power supply as shown in Figure 2 

Ambient 
microphone 

Acoustic sensor 
input ports 
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Note: The PC should be powered from the main power supply 
and not run on its battery as the peripheral equipment may not 
function properly.  

 

Figure 2: PC power supply lead with serial port con nector 

��  Plug the PC's power supply into the transformer as shown in 
Figure 3. 

 

Figure 3: Transformer 

	�  Plug the transformer into the main power supply network. 


�  Switch on the green power switch on the transformer. The 
green power switch is illuminated when the power is on. 

 

Caution:  Do not connect two PCs to the transformer at the 
same time.  
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3. THE USER INTERFACE 
The system's two main operator interface windows are the Patient List 
window (Figure 5) and the Function Menu window. The Function 
Menu is fully explained in Appendix I (page 26). Registering patients 
on the system, making recordings, viewing and analyzing them are 
accessed from these two windows. 

Switch on the PC and access the PulmoTrack® application from the 
PC's Desktop window by clicking the PulmoTrack® icon. 

 

3.1 Logging on to the System 
��  From your PC, double click the PulmoTrack® program icon, to 

start the software program. The logon text box opens. 

��  Type in your 3 digit alpha-numeric username and click OK to 
access the Patient List window.  

 

Figure 4: Logon text box 

Note: After clicking the WIM-PC icon the ADC green light will start blinking 
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3.2 Patient List Window 

 

Figure 5: Patient List window 

The Patient List window is made up of four elements. Referring to 
Figure 5, clockwise from the Patient list, you have: 

�  Patient List 

�  Patient information with a "Comments"  box on the right 

�  Event display 

�  Recorder information window 

��
�����
������������������
������
����� Error! Reference source not 
found.. Elements in Patient List window �

Window Element Description 

Patient List 

The Patient List displays the list of 
previously tested patients according to 
ID number and last name together 
with patient's first name. 
The operator can select an existing 
patient's test record or add a new 
patient's details to the database. 
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Window Element Description 

Patient information 

Displays patient demographics, and 
other data. 
On the right a Comments/Indications 
window is available for making 
comments. See section �5.4.2 page 17 
for detailed information. 

Event 

Displays specific events that were 
recorded during the procedure (see 
section�5.4.1 page 16 for detailed 
information). 

Recorder information Displays information concerning the 
status of the recording equipment.  

 

Ambient microphone 
Sensor 1 – red 
Sensor 2 – yellow 
Respiration belt tension response bar 

Details button 
Clicking the Details button opens the 
selected patient's information window 
(see Figure 6, page 9).   

New button 

Clicking the New button opens a new 
Patient Information dialog box. A new 
patient's details are entered here for 
registering the new patient on the 
system. 

Select button Clicking the Select button selects a 
patient from the Patient List and opens 
the Function Menu that enables 
previously recorded data to be 
reviewed and the recording of new 
data (see Appendix I). 
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4. PATIENT INFORMATION 
The operator's main entry point to the PulmoTrack® system is from 
the Patient List window. From this window the operator can register a 
new patient in the system and select existing patient recording for 
review.  

4.1 Registering a New Patient 
��  From the Patient List window, click New to open the Patient 

Information window (refer to Figure 6).  

 

Figure 6: Patient Information window 

��  Enter the patient's information in the fields provided. 

Required fields are indicated with an asterisk (*). 

��  Click OK to proceed to the Patient List window. 

��  To return to the Patient List window without completing the 
form, click Cancel . 

 

Note: Clicking “Reset All” clears all data fields. A 
confirmation dialog box appears. 
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5. RECORDING BREATHING SOUNDS 
The following topics are described in this section: 

�  Adhering the sensors 

�  Attaching the respiration belt 

�  Making a recording 

�  Documenting events and comments 

5.1 Adhering the Acoustic Sensors 
The acoustic sensors are usually adhered to the patient at standard 
anatomical locations. In this manual two particular default locations for 
adhering the acoustic sensors are presented.  

 

Warning:  Do not operate the device unattended on infants, 
young children or physically or mentally impaired patients in the 
absence of adequate patient monitoring. The acoustic sensor 
may become detached and the patient could become entangled 
in the cables. 

5.2 Default Acoustic Sensor Locations 
The red acoustic sensor should be attached on the right side of the 
patient's neck close to the trachea, anterior to the sterno-cleido-
mastoid muscle, midway between the "Adam's Apple" and the sternal 
notch. 

The yellow acoustic sensor should be attached on the patient's right 
side on the mid-clavicular line at the second intercostal space (see 
Figure 7). 
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Figure 7: Default position for acoustic sensors on an adult patient 

 

Warning : Do not apply adhesive pads on wounds or skin 
lesions. 

 

 

Note:  Clean both acoustic sensors with alcohol before attaching 
them to the patient. 

Adhering the acoustic sensors: 

The acoustic sensors should be cleaned with alcohol prior to adhering 
them to the patient. The patient's skin should be cleaned using: 
alcohol swabs or water and soap or wipes with no lanolin in the area 
where the acoustic sensors are to be placed. 

��  Place an adhesive acoustic pad on a clean working surface 
with the protective white film facing upwards. 

��  Place the acoustic sensor with its matt metallic back pressed 
into the acoustic sensor adhesive pad and the communication 
cable pressed into the groove of the adhesive pad. 



 
Recording Breathing Sounds 

12� KarmelSonix  

The shiny metallic surface faces up allowing direct contact with 
the patient’s skin. 

 

Figure 8: Acoustic sensor firmly held in adhesive p ad 

��  Peel the protective film off the adhesive pad then, using both 
hands, then slightly stretch the pad lengthwise to create 
tension.  

��  Attach the pad with the acoustic sensor to the desired 
recording location on the patient's body. 

��  Gently press the adhesive pad lightly around the sensor 
against the patient's skin to ensure that it is securely attached 
to the patient.  

5.2.1 Optional Yellow Acoustic Sensor Locations 
The following are optional locations for the yellow acoustic sensor that 
can be used at the physician's discretion. 

�  Right posterior lung base: Attach the acoustic sensor at the right 
mid-scapular line at the 8th intercostal space. 

�  Left posterior lung base: Attach the acoustic sensor at the left mid-
scapular line at the 8th intercostal space. 

�  Right Axilla: Attach the acoustic sensor at the right mid axillary line 
at the 5th intercostal space. 

�  Left Axilla: Attach the acoustic sensor at the left mid axillary line at 
the 5th intercostal space. 

5.2.1.1 Location of Acoustic Sensors on a Child 

When preparing to record a child less than 3 years of age, position the 
red acoustic sensor in the region of the manubrium as shown in 
Figure 7. 

5.2.2 Attaching the Respiration Belt 
Fit the appropriate respiration belt attached to the sensor holder 
around the patient's chest, adjusting the belt's length to suit the 
patient. Position it just above the patient's lowermost ribs. The belt 
should fit comfortably with a slight degree of tension to ensure that it 
does not slip out of position. 
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5.3 The Recording Window 
The recording window consists of: 

�  The Recording Response Monitor shown in the upper part of 
Figure 9 

�  The recording action buttons shown in the lower part of Figure 9 

The Recording Response Monitor shows the current status of the 
PulmoTrack® channels, as follows from left to right in Figure 9: 

�  Ambient sound channel 

�  Red acoustic sensor - Channel 1 

�  Yellow acoustic sensor - Channel 2 

�  Respiration belt  breathing indicator  

 

Figure 9: Recording Response Monitor 

When a recording is initiated the recording action buttons are 
available. 
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Table 2: Recording action buttons 

 

5.4 Making a Recording 
Prior to starting a recording session check that the Recording 
Response Monitor graphs (see Figure 9) are active. 

Observe the following points: 

�  Maintain a quiet recording environment. Refrain from speaking 
near the patient, as this will be picked up by the ambient 
microphone and impair the recording. Emphasize the importance 
that the patient remains quite during recording. 

�  Once the recording has started, avoid touching the acoustic 
sensors and the wires. If you suspect the patient is likely to fiddle 
with the sensors or the wires secure them with suitable adhesive 
tape to the patient in an appropriate area. 

�  Make sure the ambient microphone aperture is not obstructed in 
any way. 

�  Ensure that the acoustic sensors are firmly attached to the patient. 

�  Make sure the respiration belt is strapped on properly, and located 
just above the lowermost ribs.  

To make a recording: 

��  From the Patient List window, select the patient's name from 
the patient list. Click Select  to open the Function menu. 

��  From the Function Menu, click Record . The Procedure 
Information window opens (see Figure 10). 

��  Type the required information in the fields provided. 
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Figure 10: Procedure Information window 

 

��  From the Test Procedure list, select the test required. 

The following represents a list of the currently 
available test procedures: 
�  Snapshot  
�  Broncho-dilatation test 
�  Broncho-provocation /Airway Challenge test 
�  Exercise Challenge test 
�  Cold Air test 
�  Extended Monitoring- Up to 6 Hours 

�  Short Term Monitoring (up to 30 minutes) 

��  Click OK. The recording buttons in the Function Menu are now 
available. 

��  Type in the required test duration time, see Figure 9. 

	�  Press  to start the recording. 

Once the recording process starts the system will introduce the “Acoustic Wheeze 
Evaluation ” screen. 
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The recording procedure stops automatically after the duration time has been 
completed.  
While the software processes the data, the message "Analyzing" is displayed. 

5.4.1 Documenting Events 
During a recording session, the operator can document specific 
events that occur by using the PulmoTrack's Event Recorder.  The 
event dialog box appears below the Recording Response Monitor 
window on the left of the Function menu as shown in Figure 11 below. 
The dialog box becomes available when the recording procedure is 
initiated. The Event window is only available during the recording 
procedure. 

 

Figure 11: Recording Response Monitor showing the E vent dialog box 

A list of potential events is shown in Figure 12. 

Documenting an event: 

��  While making the recording, click New to open the Event List 
window (Figure 12).  

��  Click Choose Event and select the required event or type the 
required text. 

 
The time (when the operator clicked “New”) and description of 
the event are recorded in the Event window (Figure 13). 
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Figure 12: Event List 

 

Figure 13: Event window showing documented events 

 

5.4.2 Comments/Indications 
The operator can similarly insert specific comments/indications that 
are saved with the patient's recording data. Comments can be added 
at any stage of the viewing process. The Comments/Indications dialog 
box is located to the right of the patient's information window (see 
Figure 6 page 9).  

Inserting comments/indications: 

��  Click Add Comments  to open the Comments/Indications 
window Figure 14). 

��  Enter the technician's name, click in the comments text box 
and type in the information you wish to record. Click OK to 
close the comments window. 
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Figure 14: Text box for entering a comment 

5.4.3 Removing the Acoustic Sensors from the Patien t 
After finishing a recording session, the acoustic sensors and the 
respiration belt can be removed from the patient. 

 

Note: Before removing the acoustic sensors, wait 3-4 seconds after 
pressing the "STOP button until the recording indicator becomes 
unavailable. 

 

 

Note: Alert the patient before removing the acoustic sensors as some 
discomfort might be felt when removing the adhesive pads. 

To remove the adhesive pads: 

��  Gently, peel off the adhesive pads from the patient's skin. 

��  Discard the used adhesive pads.  

��  Remove the respiration belt. 
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6. VIEWING A PATIENT'S RECORDING 
��  From the Patient List window, select the target patient's name 

and click Select to open the Function Menu  window. Then 
press View Analysis Results.  

��  Choose the required procedure from the procedure list by left 
clicking on it once and click Select to access the Acoustic 
Wheeze Evaluation  chart as shown in �����
��� . 

 

Figure 15: Acoustic Wheeze Evaluation - recorded re sult 

 

6.1 Acoustic Wheeze Evaluation Chart 
The chart displays 3 graphs: 

�  Acoustic Sensor 1  

�  Acoustic sensor 2 

�  Respiratory rate 

�  I:E 

The results for each acoustic sensor are shown in separate graphs. 

Each red and blue bar represents the wheeze rate for 1 minute of 
recording time. The red upper part of each data point corresponds to 
inspiration and the blue lower part of each data point corresponds to 
expiration. 

Note: 

The analysis 
results shown 
in this section 
are for the 
overall  
procedure 
time. 
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On the Y-axis of the graphs, the bar ranges from 0% Wz to 50% Wz 
for inspiratory and expiratory wheeze rates. 

Positioning the cursor on each bar will show the relevant Wz% for the 
specific minute. 

On the right of the Acoustic Wheeze chart the following data can be 
found.  

Respiratory Rate 

The respiratory rate measured by the respiration belt is displayed in 
the lowermost graph as indicated in �����
���  above. The bar graph 
shows the respiration rate for each minute with each bar ranging from 
0 to ��  breaths per minute. Positioning the cursor on each bar will 
show the relevant Respiratory Rate for the specific minute. 

The respiratory statistics are displayed on the right of the graph. 
These are explained Table 3, below. 

Inspiration:Expiration Ratio 

The I:E bar chart shows the Inspiration to Expiration Ratio for each 
minute. The bar ranges from 30% to 70%. 

On the right of the respiratory graph, the respiratory statistics are 
displayed (see Table 3).  

Table 3: Wheeze Evaluation Statistics 

Acoustic Sensors 1 and 2  

%IWZ Average inspiratory wheeze rate 

%TWZ Total wheeze rate  

%EWZ Average expiratory wheeze rate 

Respiratory Rate  

RR Respiratory rate 

SD  RR standard deviation 

I:E Ratio  

I:E  Average Inspiration to Expiration Ratio 
for the entire session  

SD I:E standard deviation 

6.2 The Wheezogram Window 
The Wheezogram window gives the operator a detailed analysis of a 
selected one-minute segment of the Acoustic Wheeze Evaluation 
recording session. The operator can access the required acoustic 
sensor recording and view the specified segment in greater detail. 
Breathing events recorded during the recording session will also be 
displayed in the Wheezogram window (see �6.2.1 Page 21). 
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To access the Wheezogram window for a specified minute, point the 
cursor to the desired time segment on the Acoustic Wheeze Evaluation 
bar graph and click. After a few seconds, the PulmoTrack ® Sonogram 
chart opens (Figure 16). 

 

Figure 16: View of Wheezogram chart 

 

The chart displays 3 graphs: 

�  Acoustic Sensor 1  

�  Acoustic sensor 2 

�  Respiratory amplitude graph 

The indicators on the right of the Wheezogram chart display wheeze 
rates for the selected minute, as explained in section �6.1. 

The Respiration Belt divides the timeline into inspiration and 
expiration phases. The amplitude graph is shown below the bar 
graph.  

6.2.1 Viewing Recorded Events 
Events recorded during the recording session are displayed in the 
Event window at the bottom left of the Wheezogram window (see 
extracted view in Figure 17). 

The vertical indicator bars in Figure 17correspond to the two recorded 
events listed in the Event window. 
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Figure 17: Event window showing event bars 

6.2.2 Detailed View of Wheezogram Chart 
The operator can zoom in/out of selected segments of the chart and 
can playback the breathing sounds of each acoustic sensor 
respectively using the screen action buttons at the foot of the chart. 

Screen Action Buttons 

  

Figure 18: Screen action buttons 

To view selected time segment: 

��  On the Screen Action bar, select the required acoustic sensor, 
for example Channel 1. 

��  Click and drag the cursor over the required segment of the 
respiratory amplitude graph to highlight the required area 
(Figure 19). 

��  Click the zoom in button, , to display the detailed sonogram 
(Figure 20). 

 

Figure 19: Highlight shows the selected time segmen t 
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Figure 20: Detailed sonogram 

The higher the graph relative to the Y-axis, the greater the pitch of the 
wheeze.  

Playback: 

To playback a recording of the select time segment press the start 
button . Press  to pause, and press again to continue. Pressing 

 stops the playback and returns the bar indicator to the beginning of 
the graph. 
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7. MAINTENANCE 

 

Caution:  Always unplug the computer's electric power cord from 
the main power supply before cleaning or maintenance of the 
device. Ensure that it is completely dry before reconnecting it to 
the power supply. 

7.1 Cleaning and Maintenance of Components 
Keep the POD (Sensor Interface Unit) and the ADC converter clean at 
all times and wipe over with a disinfecting wipe. 

7.1.1 PC Maintenance 
Please refer to the PC manufacturer's instruction manual for all 
maintenance requirements. 

7.1.2 Acoustic Sensors 
Wipe the acoustic sensors and their cables with an alcohol swab 
before patient connection. 

7.1.3 Respiration Belts 
Keep the belts orderly and untwisted. When necessary, the belts may 
be cleaned with a suitable disinfecting wipe. 

7.2 Troubleshooting 
Check the following items before you contact KarmelSonix's customer 
support.  

Check that: 

�  The computer is connected to the main power supply and that it is 
switched on. Please note that the system is not designed to 
operate on the laptop PC's battery power. 

�  The ADC communication cable is properly plugged into its 
connector in the POD (Sensor Interface Unit). 

�  The ADC device is properly connected to the computer's USB 
port, via the USB cable supplied. 

�  The sensors are correctly plugged into the Sensor Interface Uni. 

�  The sensors are properly attached to the patient's skin at the 
correct locations, using the adhesive pads supplied. 

�  The respiration belt is properly connected to the Sensor Interface 
Unit and correctly fitted to the patient 
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7.3 Technical Support 
Contact your KarmelSonix service representative for customer 
support. 

Manufacturer's name and address 

KarmelSonix (Israel) Ltd. 

5 Palyam Ave. Haifa, Israel. 

Tel: +972-4-8615025  

Fax: +972-4-8667702 

Email : support@karmelsonix.com 

 

Australian Offices 

Pulmosonix Pty Ltd 

336A Glenhuntly Road 

Elsternwick 3185 

Australia 

Tel: +61-3-9532-4283 

Fax: +61-3-9532-4141 

 

European Authorized Representative  

Mr. Alfred Eckert 

Zum Klosterbruehl 32  

D-66636 Tholey Germany  

Telh (+49)172 6831617 Fax + 49 6853 922 762 
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APPENDIX I – THE FUNCTION MENU 

The Function Menu 
The Function Menu shown in Figure 21 allows the operator to record a new session, 
view data from previously recorded sessions, and to select another patient from the 
Patient List window. 

Five different selections can be made from this menu: 

�  Record 

�  View Analysis Result 

�  Analyze From File 

�  Select Another Patient 

�  Exit 

The functionality is explained in the following paragraphs: 

Record 

Record enables the recording of new data for the currently selected patient. Selecting 
Record, opens the Procedure Information window, where details concerning the 
particular test are entered. The recorder window becomes available once the test 
details have been entered.  

 

Figure 21: Function Menu 
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View Analysis Result 

To view a previously-recorded session, select View Analysis Result. The operator 
selects a specific procedure from the list of available recordings of the currently 
selected patient and clicks “select” to displays the results in the Acoustic Wheeze 
Evaluation window. 

 

Analyze from File 

Analyze from File has two purposes: 

Enables you to revert to a previous recording and re-analyze the recording that was 
made. 

This selection is also intended for re-analyzing a particular recording if a new 
PulmoTrack ® software version has been installed and you wish to re-analyze the 
results. 

Select Another Patient 

This selection enables you to select another patient's recording from the Patient List 
menu.  

Exit 

Selecting the Exit button shuts down the PulmoTrack® system and you revert to the 
PC desktop. 
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APPENDIX II - LABELING LOCATIONS 

Packaging – Outer Case 

 

 

Symbol Description 

KarmelSonix Ltd. 
 

Manufacturer name  
 

 

Manufacturer logo 

Model Model 

Serial Number Serial Number 

Manufacture date Manufacture date 

 
Class II Equipment 

 

Protection from electrical 
shock 

 

Prior to use read instructions 
for use 

Caution:  Federal law requires that the sale of this 
device be restricted to being sold by or on the order 
of a physician. 

Prescription use statement 
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Sensor Pad – On Sensor Package 

Symbol Description 

KarmelSonix Ltd. 
 

Manufacturer's 
name  

 

Manufacturer's logo 

Manufacture date Manufacture date 

Serial Number: Serial Number 

 

Prior to use read 
instructions for use 

 
Do not re-use 

Each package includes 5 adhesive pads 

 

Acoustic Sensors – On Acoustic Sensor Package 

 

Symbol Description 

KarmelSonix Ltd. Manufacturer's name  

 

Manufacturer's logo 

 

Prior to use read instructions 
for use 

Manufacture date Manufacture date 

Serial Number Serial Number 

Each package includes 1 acoustic sensor 
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ADC Converter - Attached to the ADC Converter 

 

Symbol Description 

KarmelSonix Ltd. 
 

Manufacturer's name 
 

 

Manufacturer's logo 

Model Model 

Part number Part number 

Serial number Serial number 

Manufacture date Manufacture date 

 
Class II Equipment 

 

Protection from electrical 
shock 

 

Prior to use read instructions 
for use 
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Pod Label – Attached to POD (Sensor Interface Unit)  
 

Symbol Description 

POD 
 

Pod* 
 

Model Model 

Part number Part number 

Serial number Serial number 

Manufacture date Manufacture date 

 
Class II Equipment 

 
Protection from electrical shock 

 

Prior to use read instructions for use 

* The Pod is intended for use as part of the product. 


