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1 General Matters

1111System Requirements

Minimum requirements for the PC equipment:
PC or Notebook with min. 800 MHz clock frequency
Windows XP SP2

USB Ver. 1.1 or newer

1.2 Technical Data

Sampling rate: 500Hz each Channel

Signall frequency ramge: 0.05Hz — 100 Hz (35Hz witkefact filter):

Filter type: digital IIR
Channels: 2 according to 3 or 6 vectors
Operating range: approx. 100m (clear range)

* The frequency range refers to the ECG device. fseilting frequency range depends on the specifltefis imple-
mented in the PC software.

1LBRequirements to the SD Card

The Televet 100 device requires a fast SD-Cardctorect recording of ECG data. The minimum
requirement is a transfer rate of 80x. The 256 MB-8ard of Transcend (www.transcend.de)
TS256MSD80 for example complies to this requirement
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1.4 Safety Issues
. Televet 100 is for veterinary use only.
Do not expose Televet 100 to any liquid.

. Never use Televet 100 during electrical defibrikat to avoid uncontrollable decrease of
defibrillation energy and skin burns.

. Televet 100 can be affected by HF (high frequenoyinmunication devices (e.g. mobile
phones). Avoid any use of mobile communication degs in the proximity of Televet
100.

. The Televet 100 must not be used along with HF (hifyequency) surgery devices.

It has to be guaranteed that no part of Televet 180in contact with hot parts or earth
potential.

. Only use non-rechargeable alkaline batteries (ty&non AA) with Televet 100. Never
use rechargeable batteries or lithium batteriesa dase of destruction or short circuiting
rechargeable batteries extremely high currents magult. This may potentially lead to
excessive high temperature and fire hazards.

. If the Televet 100 is not used over a longer periofitime the batteries should be re-
moved.

& For cleaning take a cloths moistened with isopro@ttohol.

& At 24 h recordings of large animals, it is requiréd keep the animal on watch to ensure
that the device cannot be damaged. Although the teyn is restricted to be used with Al-
kaline batteries, destruction of the batteries (e.gy the hoof of a horse) could lead to
high temperatures if a battery is shortened.

11%Registration

Please register your product dmttp://www.televet.de(Customer Portal).

We will keep you informed for updates!
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2 Installation

This description is based on the operating systeninffows XP with SP2. Please install the Televet
software first. Configuration of the Bluetooth coection should be done subsequently.

For installation of a new version of the Televetfseare please uninstall the existing version first
(see chapter 2.2).

21 Installation of tive Televet sdfitvanec

Step 1: Insert tha"{KRUUSE Televet CD and double click on the icon of thefseftracting instal-
lation file (.ex@. The installation assistant will start up.

Welcome g|

Welcome to the Televet 100 Version 3.0 Setup program. This
program will ingtall Televet 100 Verzion 3.0 on your computer.

It iz strangly recormmended that you exit all other Windows
programs before running this Setup program,

* Click cancel to exit Setup and cloze any programs you have
nning. Click Mest to continue with the Setup program.

o Warning: Thiz program iz protected by copyright law and
international treaties.

Unautharized reproduction or distribution of this program, or
any partion of it, may result in severe civil and criminal
penalties, and will be prozecuted to the maximum extent
pozsible under law.

[ MHext » l l Cancel

Figure 1. Installation assistant

Step 2: Press théNébdxbutton and select the installation path of theoftware in the following
window.
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Select Destination Directory

Televet 100 Yersion 3.0 will be installed ta the directomy
zhown below.

Ta inztall to a different directary, either type in a new path or
, click Browse to browse for a destination directory. ['Telewvet
< 100 Werzion 3.0° iz automatically added.)

Deztination Directory

|I::'\F'mgrarn Filegh T elevet 100 Yergion 2.0 |

Browsze...

< Back ” MHewxt > l [ Cancel ]

Figure 2: Installation path

Step 3: ClickNWeixaind select an existing folder if the installer sitonot create a new folder
(Televet 100) to the Start menu. Cli¢hdtadtad start the installation.

Select Shortcut Directory

Shortcut icons will be added to your Start menwu.

Tou may type a new folder or select one of the existing ones.

Telewvet 100 Yersion 3.0

Accessoles
Administrative Toolz
Games

Microsoft Office

Si5 WGEA Utilities
Startup

< Back ” Istall l [ Cancel

Figure 3: Start menu entry

Step 4: Complete the installation by pressing tR@nish button.
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X

Finished

Televet 100 Wersion 3.0 installation successful.

- [v Launch Program File

Click. Finizh to end the installation.

< Back Finizh Cancel

Figure 4. Successful installation

2.2 Uninstallation of the Televetsadfvease

Step 1: To uninstall the Televet software exectie uininstaller link in the start menu (Figure 5).

All Programs [ 3

|L OFf @| Disconnect

4 start

Figure 5: S tart menu

Alternatively the Televet 100 software can be uméfied, using the “Add or Remove Programmes”
option in the Windows Control PaneStaramerany Sedtingss —Camtrol Panel).

Step2 Clickyaessto start the uninstallation.

Televet 100 Yersion 3.0 uninstallation

\‘:‘i) This will remowve Telewet 100 Version 3.0 From your system, Do you want ko continue?

Figure 6: Start uninstaller

Step3 daose the uninstaller when all components are remave
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Figure 7: Uninstaller

The patient database and the ECG files will notdmeted when uninstalling the software. The loca-
tion of these files is c ocamesnssamddSe¢tinggad | Us ees Wpplicatiom DaizTel EwetiDate

Figure 8. Database and ECG files

If a new version of the Televet software is installthese files will not be overwritten.

* The folder “Application Data” is hidden (defaulsettings). Display hidden foldersTdalsls- Fraltiear Qptianss... —
View —ShowHidthemfiites sandifédthbrss
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2 3 Configuration of the Bluetooth connection

© Do not install the drivers of the USB stick CD!

Step 1: Plug the USB stick into a free USB poryadr computer. Windows XP SP2 will install the
drivers automatically. A Bluetooth icon will appesr the info area of the tool bar on your
desktop.

Figure 9: Found new hardware

Step 2: Double click on the Bluetooth icdd A window will open.

Figure 10: Bluetooth Devices

Step& By clicking the buttoihdd (a device), the assistant will start up.
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Figure 11. Bluetooth Device Wizard

Step 4: ClicNeé&kto start the device search.

Figure 12: Available devices

Step 5: Having selected the newly found Bluetoo#wvite (‘ESD...”) and having pressed tNektext
button, the next page will ask for the pairing cade
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Figure 13: Enter pairing code

Step@® The valid passkey i2cg@§810Having pressed the Next button the proceglcan be fin-
ished.

Figure 14. Outgoing COM port

Step 7: Please note theaOWgtdogGCKA arstirfor subsequent settings iSteEbefore pressing
the Finish button!

Step 8: The ,Outgoing COM port“ (in this example Q@B) needs to be configured in the System
Options of the Tiedearett Saftimemnet € GG-HEGSAppiomss.— Serial Interface; see chapter
4 and4.9.1). The Televet software is now ready to cortrieche ECG device.
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3 Using the Televet 100 ECG Device

The back side of the device (where the CE labeligsthe antenna side. This side should be posi-
tioned away from the animal to ensure maximum range

When the device is used without being connectedadPC it defaults to single channel operation
and the default gain setting is on position 3. Tlefaults may be changed by simply connecting the
PC to the device. In this case the gain settinggdarhannel settings of the PC-software are used as
soon as the connection is established (see chape®.2).

o Changing gain or channel settings may produce ateéact!

There is an alternative way to change gain and n@nbf channels without establishing a connec-
tion between PC and device. Therefore, a file chlteg.ini needs to be copied to the SD Card. An
example copy of the ecg.ini file is available oretimstallation disk. The content of this exampléefi
defines a gain setting of 3 (which is advisablenost cases) and two channel operation. When the
PC connects to the device the PC-Software settings used. In order to avoid switching artefacts
the PC should be configured to have the same sajsiras the ecg.ini file.

When the electrode (yellow) of the second chanrehpt attached to the animal, the second chan-
nel should be switched off. Any enabled channellwaipen input will increase current consumption
of the device and decrease battery lifetime. Tlaidecause of the input protection circuits.

© The device is switched-on when the cable is corteec
Remove the cable to switcbff the device!

3B1SD Card

The card must be inserted with the diagonal edge e top right.

Figure 15: SD Card
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To format the SD Card the format option of the P&rcbe used. However, it is important to use the
FAT option (not FAT32). The FAT option is actualyFAT16 option which is the only one which
works with the SD Card.

When no SD Card is inserted the LED is static greghen the device is switched on. The LED
flashes when an SD Card is successfully initializadfile with the name "ECG1.dat" will be created
on the card. ECG data will continuously be writtemthis file. When the Televet 100 is switched-off
and restarted again, a new file with the name "EC@2" will be created.

The SD Card must be inserted prior to switching tdevice on and it should only be ejected when
the device has been switched off.

32 Exercise ECG of a Horse

An exercise ECG of a horse will always containfadis. These artefacts need to be minimized in

order to get results of diagnostic value. Therefdree placement of the electrodes and the way they
are fixed on the horse are important factors fohggh quality recording. If KRUUSE ECG Electrodes
(Cat. no. 291310 40/pk) are used, clipping of therke will not be required in most cases. When

using other electrodes, best results are achievetlem the horse has been clipped and the elec-
trodes are tightly fixed with a girth. The greereefrode is placed on the sternum or better 2 or 3cm

right from the sternum. The red electrode should @aced on the left side of the horse thorax

about 30 cm below the top of the thorax (not in trerea of spines). The black electrode is placed
approximately 10 cm above the red electrode. Thiboyeelectrode may be placed on the right side

of the horse’s thorax in a position similar to theed one on the left side. This can give additional

information concerning questionable artefacts. Allectrodes need to be positioned in a way so that
they can be tightly fixed with the girth. The girith pushing the electrodes against the hair coat of

the horse. The jelly electrode liquid in the spongéthe adhesive electrode is able to penetrate the
hair coat even if the horse is not clipped.

Figure 16 and Figure 17 are taken from horse pregdor an exercise ECG in a round pen.
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Figure 16: Electrodes Figure 17: Girth

For horses on a high speed treadmill, the same dtede placement can be used.

An alternative way of electrode placement is shoimnFigure 18. This method is advantageous for
exercise ecg recordings on ridden horses. In thisse electrodes are not placed under the surc-
ingle, because this would often lead to additionaftefacts. Yellow and green are the lower elec-
trodes. Black and red are the upper electrodes. dleae and two would be identical in this case. So
a redundant channel is available in case an elede@ets dislodged.

Figure 18: Electrode placement on a ridden horse
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4 Using the Televet software

To start the ECG Software, double click 74 Button on your desktop.

The software will always start with the last patiggrocessed as the active patient. When the appli-
cation is started the first time the active patientill be “Patient #0001”. The active patient is dis
played in the status bar of the main window.

4.1 Getting started

Figure 19: Televet system window

4.1.1 Menu bar

Each menu contains a number of tasks that can befpemed. Sometimes menus are grey. This
means that the functionality cannot be accessedtladt particular point.
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4.1.2 Toolbar

The Toolbar contains buttons that give you easy egs to the most common tasks.

Open the patient management

Open and manage ECG recordings

Import/Export an ECG recording

[Disabled at the current software version]

Copy & Save (a part of an ECG recording)

Print the current screen

Monitor mode

Record mode

Sound on (acoustic heart beat)

Display Single Lead, Einthoven, Goldberger |, @arger 1

Decrease Gain, Increase Gain, Decrease Paper Heedease Paper Feed
Enable Artefact Filter, Power Supply Filter 50 &#22ower Supply Filter 60 Hz
Overview mode

ECG Playback (backward, forward)

Display grid

Color scheme (outdoor mode)

EHDDDDHHJ«D%DEEEH!

ECG Software information

4.1.3 Horizontal and vertical ifioonnadinonbiaar

The information bars show all recorded dates andadrhed tasks.

Weekday | Date | Time  Point of recording in playbacode

RecordingTimee Time span of recording in monitor and recordode

Mode Used mode (Single Lead, Einthoven, Goldbejger

Gain Current gain

Feed Current paper feed

Filter Display all enabled filters (Artefact and Powerdply)

X-Cursor Time span and the related heart rate of twertical markings (left
mouse click)
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Y-Cursor Signal amplitude (mV) of two horizontal marigs (right mouse click)

Battery Battery power is ok
Battery Battery power is low, replace batteries
HR Heart rate in monitor and record mode

i Single Lead chart
I, 1, Einthover charts
aVvlL, |,-aVvR, I, aVF, lll Goldberger | charts

I, I, lll, -aVR, aVL, aVF Goldberger Il charts

4.1.4 Workspace

The workspace displays the ECG graphs in the monitecord and playback mode.

CIickD in the toolbar to display a (sub-)grid (the majarid equals 10mm) o@ to change the
background color.

Set two markings with the left mouse button in arCE to display the heart rate. Markings with the
right mouse buttons generate the signal amplitude.

4.1.5 Statusbmar

The status bar shows the patient name and the batly. With enabled playback mode the ECG
number, the date and the start time of the recordjns displayed additionally.
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4.2 Patient Management

After start up the software the last active patiewtll be displayed. Push t button to open the
patient management.

Figure 20. Patient management

The first patient is “Patient #0001". This entry oaot be edited or deleted.

To enter a new patient click thdévweutton and enter the patient and the owner datafter clicking
Save the new patient get a patient number. ClBIK®@Kclose the patient management and return
to the main window.

The patient is now defined to be the active patieartd monitoring or recording can be started. The
resulting recordings will assigned to the active tnt.

Deletion of a patient is only possible if there am® ECG files assigned to the patient (see chapter
4.6).
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4.3 ECGMbnitoring

By pressing the butto monitoring will start immediately, Goldberger | Wibe displayed by de-
fault. Monitoring can be stopped by pressing thisition again.

Figure 21 Monitoring

Single Lead, Einthoven or Goldberger will displayedthe workspace by pushing the buttons

]

The heart rate is displayed in the information bddR).

Clicking on the buttorD will activate the 35 Hz artefact filter. The sidgfandwidth will be limited
to 35Hz suppressing high frequency artefacts. Theeif can be deactivated by clicking the button
again.

The buttons I:I activate a 50/60 Hz filter.

For outside use click the butto@ to change the background color.
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o Monitoring will not record to disk. Therefore, will only allow real time investigation of the ECG.

\"]

By pressing the butto a heart beat signal is generated on each detediedeak of Lead II.

4.4 ECG Recording

To create a recording the buttom must be pressed. If monitoring was started beforde moni-
toring status will remain active and the system Iuireate a file with an automatically created file-
name. The file will be assigned to the active patie

The information bar displays the elapsed recorditigne.

By clicking the record button again, the recordimngll be stopped. Monitoring however will pro-
ceed. Everytime this button is used to start a reding, a new file with a new name is created and
assigned to the active patient. The new creatdddiare displayed in the “Open & Manage ECG”
window. These files can be reviewed later (see dhag.6).

© As soon as monitoring is stopped, recording wilekstopped as well.
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4.% Detection of data integrity Errors

The software of the Televet 100 uses algorithmsdetect data integrity problems. Data integrity

can be violated i.e. when an animal is temporarggtting out of transmission range. To protect

against misinterpretation of data in case of a daitategrity problem, the Televet 100 software will
report the error by drawing a red crossbar at thi#egted location of the ecg trace. Red crossbars
may also be present in an ecg recording which wagypously imported from the SD Card. Fre-

quently occurring red crossbars are indicating thidite SD Cards either is to slow to be used with
the Televet 100 or the SD Card is not correctlyniatted or it is fragmented. If a SD Card is too

fragmented it should be formatted. However, it isormal that a few red crossbars may occur in a
24h recording on the SD Card because of reorgarimaissues on the card.

Figure 22: Data integrity Errors
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4.6 ECG Review

Click on the butto to open the “Open & Manage ECG” window.

Figure 23: Open & Manage ECG

The window contains all ECGs of the active patiey. clicking “Show All Patients” the ECGs of all
patients will be displayed. After an entry is setied and the@button is clicked, the ECG will be
displayed in the main window.

The patient name, the birthday, the ECG name and #tart time of the recording are displayed in
the status bar.
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Figure 24: Review

Use thel:l buttons for ECG playback.

Click the buttonsl:l to decrease the gain, increase the gain, decrets® paper feed or
increase the paper feed.

By clicking within the workspace (ECG graph) a out area can be marked (green lines).

Left mouse click: The cut out is indicated by vesi bars.
The X-Cursor field in the information bar displairse time span and the re-
lated heart rate.

Click on the butto to copy and save the cut out as a new ECG.

Right mouse click:  The cut out is indicated by hwontal bars.
The Y-Cursor field in the information bar displagfge signal amplitude
(mV).

Televet 100 | Documentation | Version: 01 July 2006 24|31



Thel:l button activates the overview mode. Choose thepl#sy mode in the select box next to the
overview button (Single Lead, Einthoven, Goldberger

Figure 25 Overview

A double click within the workspace disables theeoview mode and display the selected part of the
ECG graph in the standard view.
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4.6.1 Automatic analysis

The software provides rhythm analysis of Lead llaof ECG. An analysis run can be invoked by se-
lecting the menu itemBEBG>-HSGSAadyiss ... The algorithm creates an annotation to the ECG
trace which includes R peak markings and RR intésiae information. The R peak detections is
carried out by a rule based R wave detector. Onlois information is generated, it is possible to
export RR intervals to an ASCII file. This AS@#l ¢an be imported in Heart Rate Variability anadys
programs.

If the menu item EHI& —Shloawwmadsiss Meakss is selected, R peaks are marked lyreen line.
Irregular R peaks are marked by a red line. A Rkpisaconsidered to be irregular, if the recent RR
interval deviates more than a value of the configdr,Maximum Deviation* percentage from the

preceding one. The semantic of ID buttons is changed whers BivwWimediysiss NVeriksis se-
lected. In this case it is possible to jump fromrégular beat to irregular beat while browsing
through the trace.

In overview mode red bars are indicating rhythmeagularities at a glance. By double clicking on a
red bar the particular area of a trace can be insf@l in the normal view mode. This enables the
user to decide whether there is an artefact or aregular beat.
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4.7 ECG Printing

Select the menu-Hde-PinttScreen, or click thg button for a quick print of the current screen
to the default printer.

The menu taskFHde— Fintt allows to select printing parameters. A prait and the pages to be
printed can be selected.

Figure 26. Print

If Microsoft Office 2003 is installed on the compet, it is possible to print to a virtual printer.fis
is done by selecting “Microsoft Office Document Inga Writer” in the printer selection box. “The
Microsoft Office Document Image Writer” will creat file containing the formatted ECG trace.

Execute the mentritele-Frintt Preaxieawto see a print preview of the ECG.
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4.8 ECGTrearsdéar

4.8.1 Import

Press thel:l button to open the import window. Select “dat”, ‘&g” or “csv” as extension. Now all
importable ECG files in the current folder will laisplayed and the desired file can be selected.

Accept the recommended date or enter a date witke thtart time of the ECG recording. If the soft-
ware doesn't find any date in the file, the currethiite is displayed.

Figure 27: Recording date

If the file extension is “dat” (SD Card file) thelfowing window appears. Select the Power Supply
Filter. The recommended filter is taken from the [€eet software settings (see chapter 4.9.3).

Figure 28: Import filter

The ECG will be assigned to the active patient.

If the file extension is “ecg” an additional windoapens (Figure 29). Select the (active) patient for
the imported file or add a new patient.
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Figure 29: Select patient

4.8.2 Export

Open an ECG (“Open & Manage ECG window”) and prebeD button to export an ECG. Press
save after the target folder on your local systesrselected.

4.8.3 Changeasssgmmnest tod frecoodinmgstbosapadigerh t

Assume that a recording was made without the seleat of the correct patient. In this case, the
correct assignment needs to be done afterwards. Th#owing steps can be used to transfer a re-

cording:

Step 1:

Step 2:
Step 3:

Step 4:

Export the relevant ECG (see chapter 4.8.2)
Delete this ECG in the “Open & Manage ECi@adew” (see chapter 4.6).
Open the patient management and select theget patient (see chapter 4.2).

Import the ECG (of Step 1).
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4.9 Configuration

Select the men EEGG-HEGEAppinmss.to open the System Options window.

Figure 30. Configuration

4.9.1 Serial Interface

The field “Serial Interface” must contain the outgay comport. The port number is reported by the
“Add Bluetooth Device” wizard after installation ég chapter 2.3).

Alternatively the outgoing comport can be found ite Microsoft Windows Start menuStaidrt
menu — [SEttingd — Comtroll Pane!l -BRietdothhDeeicess- COM Ports (ECG system must loeic
nected).

4.9.2 Gain

There are four different gain settings fort he anglamplifiers of the ECG device available. This is
for optimizing utilisation of the available dynami@nge also with low amplitude or high amplitude
ECG signals.

The default setting is gain three which is a apprade setting for most cases. In case of a low volt
age ECG signal, a gain setting might be appropriaté high amplitude signals are over modulating
the system, a gain setting of one or two might bp@opriate.

4.9.3 Power Frequency

Default mains frequency used during import of an STard file.
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5 Regulatory Information

This product is designed for the 2.4 GHz ISM-Barngrdughout the EC region and Switzerland, with
restrictions in France.

For USA:
Contains FFC ID: QOCPROMI-ESDO01
Declaration of Conformity
The company: Résch & Associates
Information Engeneering GmbH
Morfelder LandstraRe 117
60598 Frankfurt am Main, Germany
Declares that the product: Televet 100

Intended purpose: Veterinary Diagnostics

Complies with the appropriate essential requiremeraf the FTEG (Article 3 of R&TTE) and other
relevant provisions

Standards:

EN 300 328-2 V1.2.1 (2001-12)
EN 301 489-1 V1.3.1 (2001-09)
EN 301 489-17 V1.1.1 (2000-09)

EN 60601-2-47 (2003-05-01)

01/12/2005 Frankfurt am Main, Germany

Klaus Engel
Managing Director
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