
Operating instructions

Ambulatory 24-hour Blood Pressure Monitoring System

for 
monitoring blood pressure with Firmware version 12

Evaluation units:

WINDOWS Software Version 6.x
DOS Software Version 2.x

Printer

Dealers:

Copyright© Revision 04/2005 I.E.M. GmbH for Mobil-O-Graph®, all rights reserved.
Duplication and publication of the contents without the written consent of I.E.M. 
GmbH are prohibited.

0044



Manufacturer:

I.E.M. Industrielle Entwicklung Medizintechnik GmbH
Cockerillstraße 69
D-52222 Stolberg
Germany

Tel.: +49 2402 - 9500 0
Fax: +49 2402 - 9500 11
email: iem.office@iem.de
homepage: www.iem.de



LIST OF CONTENTS
1. Introduction

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1.1
These operating instructions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1.2
Clinical tests  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1.3
CE mark  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1.4

2. Instructions for use
Indication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2.1
Side effects of long term blood pressure monitoring  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2.2
Important notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2.3

3. Warnings

4. Product description
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4.1
Unpacking  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4.2
Preparation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4.3
The charging unit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4.4

Diamond M2X  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4.4.1
TL 4+4 Ultrafast Charger from the Company Emmerich  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4.4.2
Emmerich Quadra 3Plus  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4.4.3
Using alkaline batteries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4.4.4

5. The recorder
Figures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.1
The keys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.2
The display  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.3
The cuff connection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.4
The data socket  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.5
Preparations for monitoring  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.6

Switching on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.6.1
Clearing the memory  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.6.2
Setting time / date  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.6.3
Specifying the monitoring protocol required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.6.4
Fitting the blood pressure cuff and the ABP monitor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.6.5

Starting a monitoring session  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.7

6. Instructions to patients

7. The WINDOWS software evaluation package
WINDOWS software - Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.1

Installation under WINDOWS 95 / 98 / NT / 2000 / ME / XP  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.1.1
Installation under WINDOWS 3.x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.1.2
Converting existing data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.1.3
Network installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.1.4
Update installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.1.5

WINDOWS software - Program design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.2
Menu bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.2.1
Symbol bar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.2.2

WINDOWS software - Brief instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.3
WINDOWS software - The first steps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.4

Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.4.1
Help . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.4.2
Window . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.4.3
Closing the program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.4.4

WINDOWS software - Patient data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.5
Entering new patients in the data bank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5.1
Loading patients already saved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5.2
Downloading patients (from MRF). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5.3
Exporting measurement values (MRF or ANSI file) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5.4

LIST OF CONTENTS 

I.E.M. GmbH, Mobil-O-Graph®, Operating instructions, Rev. 04/2005



WINDOWS software - The blood pressure recorder “Mobil-O-Graph” . . . . . . . . . . . . . . . . .7.6
Preparing the recorder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.6.1
Downloading from the recorder after 24-hour monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.6.2

WINDOWS software - “Klock” and “Stabil-O-Graph” (optional)  . . . . . . . . . . . . . . . . . . . . . .7.7
Klock- How  to be used on the wrist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.7.1
Infrared data transfer with the Klock and Stabil-O-Graph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.7.2

WINDOWS software - Evaluation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.8
Profil display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.8.1
Histogram. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.8.2
Table of measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.8.3
Report of findings (Statistics) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.8.4
Comparing two series of measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.8.5
Hourly mean values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.8.6
Changes in blood pressure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.8.7
Correlation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.8.8
Comments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.8.9

WINDOWS software - The settings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7.9

8. The DOS evaluation software package
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8.1
DOS software: Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8.2
DOS software: Program design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8.3
DOS software: The first steps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8.4
Downloading a patient (BDT)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8.5
Preparing the recorder  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8.6
Downloading measurement values  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8.7
Tabulated blood pressure values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8.8
Graphs of blood pressure values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8.9
Utilities programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.10
Preparing a backup copy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.11
Test functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.12
Printing a series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.13
Evaluation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.14

9. The printer evaluation package
Preparation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9.1

Clearing the data memory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.1.1
Setting the time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.1.2

Sample printout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.2
Error display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.2.1

10. Fault finding
Principal sources of error  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10.1
Battery voltage curve  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10.2
Transfer errors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10.3
Check list  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10.4
Table of errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10.5

11. Care and Maintenance
Maintenance plan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11.1
Calibration test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11.2
Hardware safety test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11.3

12. Appendix
Fourier analysis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12.1
Mean value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12.2
Early morning mean BP value  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12.3
Variability (standard deviation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12.4
Pulse pressure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12.5
Warranty and repair conditions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12.6
Technical Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12.7
Protocol list . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12.8
Accessories order form  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12.9

LIST OF CONTENTS 

I.E.M. GmbH, Mobil-O-Graph®, Operating instructions, Rev. 04/2005



1. INTRODUCTION

I.E.M. GmbH, Mobil-O-Graph®, Operating instructions, Rev. 04/2005

1

1. Introduction
1.1 Preface

This Mobil-O-Graph® Ambulatory 24-hour Blood Pressure Monitoring system (ABPM), provides you with a top quality sys-
tem combining the latest technology, maximum simplicity of use and a high level reliability.
The blood pressure monitoring system is available only on prescription and can only be used under medical supervision.
The blood pressure monitor, also known as the ABP monitor or recorder, can be prepared for a new patient at the surgery
in just a few minutes. This gives you the advantage of optimum use of the ABP monitor and the ability to complete a
whole monitoring session each day. 
The Mobil-O-Graph® will therefore quickly become integrated into the daily routine of the practice.
Thank you for your confidence in us - we shall be pleased to assist you at any time with questions relating to our products
and services.

1.2 These operating instructions
These operating instructions will show you quickly and simply how to use the ABP monitoring system and its accessories.
With a little practice you will see how easy it is to use the Mobil-O-Graph® ambulatory blood pressure monitor.
The Mobil-O-Graph® is supplied by I.E.M. in three versions with different evaluation packages: 
-  Printer version (no computer required)
-  PC version with DOS software
-  PC version with Windows software.
Where reference is made to specific characteristics, only those sections relating to your version are relevant!

Important: The operating instructions describe the ABP monitor and its accessories in the sequence in which you will 
be setting up the equipment and then using it. After the general description you will find details of installa-
tion, setting up, preparation for monitoring, fitting to the patient and evaluation. The individual functions 
are explained later, at the point at which they are to be used. You will therefore become familiar with use 
of the blood pressure monitor step by step.

1.3 Clinical tests
The Mobil-O-Graph blood pressure monitor satisfies the requirements of the Association for the Advancement of Medical 
Instrumentation (AAMI) and British Hypertension Society (BHS) Final grading B/A, Kings College University, London.

1.4 CE mark
In accordance with §22 of German legislation relating to medical products (Medizinproduktgesetz, MPG) medical products
must be used only for the purpose for which they were intended. Medical products must not be used if they are showing
defects or faults (§24 MPG). The user is obliged to exclude faults by means of regular checks on accuracy of measure-
ment. We recommend that you check the equipment regularly yourself and submit it for official testing every 2 years. A
sticker showing the year of testing is affixed to the units, from which the date of the next official test is clearly visible. 

2. Instructions for use
2.1 Indication

The Mobil-O-Graph® ABPM system is intended for use as a diagnostic aid. The doctor can, as his own discretion, pre-
scribe the use of this medical system for his patients if, for example, they are suffering from:

- hypertension,
- hypotension,
- borderline hypertrophy,
- impaired renal function, or
- require antihypertensive therapy.

2.2 Side effects of long term blood pressure monitoring
Long-term blood pressure monitoring is now a familiar, acceptable and valuable method of measurement, used daily in
the context of diagnostic investigation and treatment follow-up.
When considering the use of long-term blood pressure monitoring, it is important to check whether the patient is suffering
from coagulation disorders or is on anticoagulant treatment. As with occasional blood pressure measurement, petechial
bleeding can occur.
In patients on anticoagulant therapy or patients with coagulation disorders, petechial bleeding can occur on the measure-
ment arm in spite of correct cuff fit. The special risk to patients due to anticoagulant treatment or coagulation disorders is
present in all cases irrespective of the type of equipment used in measurement.

2.3 Important notes
- A measurement can be stopped at any time by pressing one of the recorder keys.

This deflates the cuff (except for the day/night key).



- Tell your patients that, if a measurement should ever become painful, they should switch off the unit and take     

off the cuff.

- The equipment must not be used in the vicinity of an MRI scanner!!

- The equipment must never be connected to a PC or other unit while still fitted to the patient.

- The use of components not supplied with the equipment can lead to incorrect readings.

- The air tube between the Mobil-O-Graph® recorder and the cuff must never be knotted, compressed or 

stretched. 

- Observe the hygiene rules shown in the maintenance schedule in section 11.

- Safety and efficacy in pregnant women and children have not yet been determined!

Revision list for the Manual

Version number approved by Date
1.00 Wolf, Alexander 20.03.2001
1.10 Wolf, Alexander 21.11.2002
2.00 Wolf, Alexander 28.07.2003
2.20 Wolf, Alexander 25.04.2005
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3. Warnings

Warning 1: The shoulder strap or cuff tube can become entangled around 
the patient's neck and lead to strangulation.

Countermeasures: The patient's attention should be drawn to the fact that the cuff 
must be worn on the upper arm only and care must always be 
taken to ensure that neither the shoulder strap nor the air tube 
can ever become wrapped around the neck. The air tube 
should therefore always be worn under the outer clothing (even 
at night).

Warning 2: If you suspect that, during cleaning or use of the equipment, 
water may have entered the unit, the equipment must no longer
be used on the patient.

Inform your service engineer without delay or send it for testing.

Warning 3: Kinking of the air tube during inflation.

The patient must be told by the doctor to ensure that, particular-
ly when sleeping, the equipment is positioned in such a way 
that the tube cannot be compressed.

If the patient is not fully capable, the equipment should be worn 
only under supervision.

Warning 4: In some patients petechia or subcutaneous haematomas are 
possible.

All patients must be told when putting on the cuff that if they 
experience pain they should switch off the equipment and 
inform the doctor.
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4. Product description 
4.1 Introduction 

The system consists of two main components: 
• - the Ambulatory Blood Pressure Monitor (ABPM) with various cuffs and accessories (see also section 5: Recorder)  
• - the evaluation unit, to allow the doctor to process the findings obtained (see also sections 7, 8, 9 Evaluation unit) 

The recorder, or monitor, can be downloaded using the evaluation package (depending on version: DOS or Windows 
user software or a printer supplied). In the software version, saved measurements can be loaded into a PC and 
displayed on screen in various forms; the readings, in the form of graphs, lists and statistics, can be printed out using 
a conventional printer. In the printer version, the saved measurements can be printed out in a readily comprehensible 
form using the printer supplied. 

The recorder can then be prepared immediately for the next patient. With little practice, this procedure can be 
completed in just a few minutes. This allows the doctor to use the equipment on each working day, around the clock. 

The Mobil-O-Graph® monitoring system is designed to allow recording and display of a blood pressure profile 
throughout the day and night. Additional parameters such as nocturnal values and blood pressure variations are 
detected. This allows the doctor to prescribe the optimum medication for the individual and to monitor the therapeutic 
outcome. 

4.2 Unpacking 
All parts supplied are packed carefully for despatch and checked for completeness and correct function. Should the 
goods supplied be incomplete or damaged, please notify the supplier without delay. 

4.3 Preparation 
If the monitor is not used for a while (approx. 2 or 3 weeks), the internal battery must be charged, to avoid loss of the 
time and date. The monitor must also be fitted with charged batteries and, with the memory cleared, left switched on 
for approx. 14 hours. The memory must first be cleared, to avoid disruption of the charging process by automatic 
measurements being carried out during charging. 
• Connect the tube extension with one of the cuffs supplied, pushing it on to the plastic connector. 
• Connect the tube from the cuff with the plug on the front of the recorder housing (see also section 5: Recorder ) 
• Next, check that the batteries are correctly installed. Freshly charged batteries should always be used for each new  

monitoring session. Alternatively, alkaline batteries may be used.  
• When installing either type of battery, always check to ensure correct polarity (Figure 5.1).  

IMPORTANT:  Use only the NiMH batteries supplied or alkaline batteries. Although zinc-carbon batteries and NiCd    
 rechargeables show adequate voltage in the battery test, the output is often insufficient to carry out 
monitoring over a 24-hour period. 

The rechargeable batteries should be discharged at least once and recharged before they are first used. Please follow 
the Instructions for Use enclosed with the charging unit. 

4.4 The charging unit 
A common reason for reduced battery life is incorrect charging. If these batteries are used incorrectly they lose 
capacity and are no longer able to supply the Mobil-O-Graph® with power for 24 hours. Should the batteries have lost 
their charge during storage, please recharge accordingly. For further information, please see the notes in the 
Operating Instructions for the charging unit. 

Get the most from your batteries: 
• Charge new batteries before you use them fort he first time. 
• Recharge batteries if they have been stored and unused for a month or longer. 
• Do not keep batteries above 110°F (45°C) or below 32°F (0°C). 
• Once a battery becomes weak, recharge it. 
• To avoid damaging the battery, do not allow it to over-discharge 
• If the duration of life decreases considerably, please exchange all rechargeable batteries at once. Never use old 

rechargeable batteries with new once! 

Maintenance: 
• Do not let the charger get wet. 
• Unplug the charger before cleaning. 
• To clean, wipe with a clean dry cloth. 
• Do not use any cleaning agents. 

Avoid electrical shock: 
• Never try to recharge a regular alkaline battery! This can cause battery leakage and may lead to personal injuries as 

well as damage to the charger. 
• Do not disassemble the charger and the AC adaptor. 
• Do not use the charger, i fit is cracked or damaged. 
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4.4.1 Diamond M2X 

If you use the battery charger Diamond M2X or an identical device, please read carefully the following instructions: 
• Before you use the charger the first time you have to connect the AC adaptor to the electrical outlet and the smaller 

plug to the charger. 
• Open the lid of the device and insert 1 to 4 rechargeable batteries one by one into the upper department of the 

charger (check polarity). Each slot is separate circuit and each circuit can charge one battery. 

 
Model Diamond M2X 

If a red indicator light does not come on, check that the applicable battery is properly installed. If the lights are still not 
on, then the battery can no longer be recharged and should be discarded. If the red indicator light after two hours of 
charging (by using rechargeable batteries of up to 2000mAh) does not change to the green light, the battery cannot be 
recharged to the full extend and has to be exchanged or discarded. 

If you leave the charged batteries in the charger, trickle charging will ensure that the batteries do not lose their charge. 
Disconnect the charger from the power source if it is not used. 

Because of the high charging current of the device (950mA for AA und 500mA for AAA) you should only use high 
quality batteries with this charger: >1000mAh (AA) and >500mAh (AAA). The quick charger M2X allows charging 1, 2, 
3 or 4 batteries due to its four circuits. You can charge Mignon Batteries (AA) and Micro-Batteries (AAA) as well as 
NiCd-Batteries (Nickel Cadmium) and NiMH-Batteries (Nickel Metal Hydride). The charger has an over-charge self 
protection. 

4.4.2 TL 4+4 Ultrafast Charger from the Company Emmerich 

If you use the battery charger TL 4+4 Ultrafast Charger of the Company Emmerich or an identical device, please read 
carefully the following instructions: 
• Before you use the charger for the first time, please remove the coloured tape next to the slot (if applicable) and 

connect the AC adaptor to the electrical outlet. 
• Insert 1 to 4 batteries one by one into the upper department (check polarity!) 
• Pay attention to the red upper lights! They indicate the process and the end of the charge. 
• Take out the charged batteries (the correct red LED light has to flash). 

 
Model Emmerich TL 4+4 Ultrafast Charger 

Please find more information in the instruction manual attached to the device. 

LED red light: Batteriy is charging (quick charging) 

LED green light: Battery is charged (trickle charging) 

red LED light: Batteries are charging (quick charging) 

red LED flashes: Batteries are charged (trickle charging) 

Note: If the battery is charged correctly, the LED light will flash 
once a second. If the rechargabel battery is wrong or if you 
inserted a regular battery, the light will flash 5 times per second. 
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4.4.3 Emmerich Quadra 3 Plus 

If you use the Emmerich Quadra 3 Plus charging unit or a similar unit, it is very important to proceed according to the 
following instructions: 
• Disconnect the charging unit by removing the plug from the socket before inserting the batteries. This allows the 

batteries to discharge before charging, which is absolutely essential for a long service life and maintenance of their 
capacity. 

• The batteries must be placed in the charging unit in pairs on the right or left side of the unit. A pair must always 
consist of two identical batteries, i.e. the type and rated capacity must match. 

 
Model Emmerich Quadra 3 Plus 

4.4.4 Using with alkaline batteries (Energizer) 

The Mobil-O-Graph can also be operated with alkaline manganese batteries. These batteries are not rechargeable 
and must therefore not be placed in the charging unit. 

Two alkaline batteries at full capacity have a higher voltage (min. 3.1 V) than 2 NiMH batteries (min. 2.75 V). The 
battery indicator on the recorder will therefore also show a higher voltage. 

These batteries are placed in the battery compartment in the same way as the rechargeable (check polarity). After 24 
hours remove the batteries and dispose of them carefully, remembering to use an environmentally friendly method 
where available. 

yellow LED: Batteries are discharging 

red LED: Batteries are charging 

green LED: Batteries are charged (trickle charging) 



5. The recorder
5.1 Figures

Components:

1: Battery compartment

2: Data socket

3: LCD display

4: Cuff connection

5: START key

6: EVENT key

7: DAY/NIGHT key

8: ON/OFF key

9: PROTOCOL key

10: Battery compartment cover

Figure 5.1 Recorder, top view

5.2 Keys
All keys are located on the front of the recorder housing (see Figure 5.1 Recorder, top view).

ON-OFF: this key switches the ABP recorder on and off. A blood pressure measurement can also be interrupted 
prematurely with this key, causing the pressure in the cuff to be released rapidly (see also Warnings sec-
tion). Reminder: Switch the unit on again to continue.

PROTOCOL: this key selects the monitoring protocol (1-9). For further information on protocol design, see section 12.8.
You should in all cases check that the correct protocol is activated in the recorder. It is possible to change 
the protocol only while no results are stored in memory. After the first measurement for the new patient, 
the key is locked until the blood pressure data stored in memory are deleted.

DAY/NIGHT: the DAY/NIGHT key allows differentiation between waking and sleeping phases when recording, which is 
important from the point of view of statistical evaluation and visual display. For precise details of the 
effects on the print-out, please see the relevant sections on the evaluation packages.

Briefly: the patient is instructed to operate the "DAY/NIGHT" key when he goes to bed and again in the 
morning when he gets up. This adjusts the monitoring interval to suit the individual patient and helps you 
in assessing the blood pressure profile. As well as adjusting the interval, the appropriate notes are shown 
on the print-out. If this key is not operated, the change in interval will take place according to the protocol 
selected.

EVENT: This key allows the patient to record the time at which medication is taken or any events that may cause 
the blood pressure to rise or fall. This key does not trigger a measurement! Directly after pressing this key,
it is advisable to carry out a manual measurement by pressing the Start key. The reason for pressing the 
Event key should be noted by the patient in the events diary.

START: This key starts the 24-hour measurement period and also allows a measurement outside the pre-set 
measurement cycle.

Caution: The result of the first measurement should be checked by the doctor for plausibility, to ensure that subse-
quent automatic measurements can be carried out correctly and that the cuff fits properly. If the measure
ment is incorrect, the instructions in the Preparation for Monitoring and Fault finding sections should be 
followed.

When the Start key is pressed, the number of measurements recorded so far is displayed and manual 
measurement begins. This differs from automatic measurement according to the monitoring protocol, in 
that the cuff is inflated in stages. This determines the cuff pressure required to allow measurement of the 
systolic blood pressure. This maximum inflation pressure is stored and then for the subsequent automatic 
measurements is approached immediately by direct inflation. 
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The patient can use the Start key to take manual measurements in addition to the pre-set measurement 
cycle. There is the option to take additional measurements after the Event key has been operated.

5.3 The display 
The four-digit LCD display is located on the front of the recorder housing (see Figure 5.1 Recorder, top view). This dis-
plays useful information for the doctor and patient on measurement data, recorder settings and measurement errors.

5.4 The cuff connection
The cuff connection is fitted on the front of the recorder housing (see Figure 5.1 Recorder, top view). This metal plug is
used to connect the recorder with the cuff via the cuff tube and the metal cuff socket.

Important: Both the doctor and patient should be aware that the metal plug must always engage with an audible click.
Otherwise there will be a leaky connection between the recorder and the tube that will lead to incorrect results (Figure
5.1). 

5.5 The data socket
The data socket is located on the left-hand side of the housing (see Figure 5.1 Recorder). The connector cable supplied
goes into this socket. This is a plug-in connection, and the red spot on the plug must be aligned with the red spot on the
socket. To disconnect, pull on the outer metal ring of the plug. 
(see section headed: The evaluation unit).

5.6. Preparations for monitoring

Caution: On the PC version, the recorder must be prepared by transferring the patient data (ID) so that 
correct allocation of data is possible when results are downloaded.

5.6.1 Switching on
Always check the condition of your recorder first, before you pass it over to a patient. This can be done by looking at the
initial displays shown on the recorder shortly after switching it on. The following sequence of displays should be visible:

Test Display Comments
Battery status (Volts): 2.85 (for NiMH rechargeable batteries min. 2.75 for alkaline batteries 

min. 3.10)
Display Segment Test 99:99 to (always, in the background, the complete program code is being 

tested for correctness)
00:00

Current 24-hour time: 21:45 (Example)

If a fault occurs during the internal test, the recorder shows E004 on the display and an acoustic signal is heard. For safe-
ty reasons, use of the recorder is blocked. Return the recorder to your specialist dealer or direct to IEM GmbH for repair
without delay.

5.6.2 Clearing the memory 
The memory must be cleared before each monitoring session, i.e. no blood pressure data from the previous patient must
be left in the memory. However, should values still be present, see the appropriate section for the delete function of the
package concerned (Windows Version, DOS Version or Printer sections).

5.6.3 Set time / date
Look up the instructions for setting time and date for the evaluation package you are using.
You have a total of 3 minutes to set the time; after this period, error E003 will be displayed and a continuous alarm is
heard. To cancel the alarm, switch the recorder off and then on again. The procedure is the same if the total time allowed
is exceeded.

Note: Safety monitoring does not allow the time to be exceeded in any mode.

5.6.4 Specifying the monitoring protocol required
You can use the Protocol key to choose one of nine (1 - 9) protocols.

Details of the individual protocols may be found in section 12
Monitoring protocols 1 to 9 are selected by pressing the protocol key.  Once you have completed one measurement, the
protocol cannot be changed until deletion of all data has been completed.

5.6.5 Fitting the blood pressure cuff and the ABP recorder
Now put the equipment bag on the patient. By varying the length of the strap you can use it either as a hip belt or a
shoulder strap. Alternatively a normal belt that matches the clothing can be used. Now fit the cuff on the patient; correct
cuff fit is extremely important for accurate measurement (see Figure 5.2).

The cuff can also be worn over the shirt or blouse. We recommend that the cuff is fitted on the bare upper arm. In this
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case, bring the tube out between the buttons of the shirt or blouse, around the
back of the neck to the ABP recorder on the right-hand side.

Please note the following points:
IMPORTANT:
1. When putting the recorder on the patient, the recorder must not be connected    

to other external equipment!
2. The cuff must fit so that the air tube cannot be kinked or compressed at any 

point. The tube connection on the cuff should therefore be directed upwards. 
The air tube should allow free movement of the upper arm and should run 
over the back of the neck to the other side of the body.

3. It is essential to ensure that the artery symbol lies over the brachial artery. 
When the cuff fits correctly, the metal strip is on the outer aspect of the upper  
arm (elbow side)

4. The material loop must cover the skin under the metal strip.
5. The lower edge of the cuff should be about 2 cm above the bend of the 

patient's elbow.
6. The cuff should fit relatively snugly on the upper arm. Correct fit can be 

checked by a simple test. There should be room to slip one finger under the 
cuff.

7. The correct cuff size is also important if blood pressure is to be measured correctly. To obtain reproducible results,  
standardised monitoring conditions are required, i.e. the cuff must be the correct size for the patient. Using the tape 
measure supplied, measure the circumference at the middle of the upper arm and select the appropriate cuff:

Upper arm circumference Cuff
20 - 24 cm S
24 - 32 cm M
32 - 42 cm L

7. Connect the air tube from the cuff to the ABP recorder. Push the tube firmly over the connection, until a click is heard
as it engages; to disconnect, simply pull back the outer metal ring on the plug (Figure 5.1).
8. The recorder is now correctly fitted and ready for use.

5.7 Starting a monitoring session
Once the recorder is correctly set up, the cuff is fitted and connected to the recorder, recording can be started. A manual
measurement must now be carried out by pressing the "START" key. This measurement is used to determine whether the
recorder is working correctly.

If faults occur, check once more that the procedure followed in setting up and fitting the equipment was right, and correct
any errors. Should this not solve the problem, repeat the preparatory procedure. Only after a successful manual meas-
urement can the patient be allowed to leave with the equipment.

Interrupting recordings
During a measurement, ANY key (apart from the Day-Night key) can be used to interrupt the measurement. The display
then shows "-OFF-" and a signal is heard 5 times. The process is also saved in the table of results under "Interruption".
In the DOS and WINDOWS program, error E008 is entered.

Important: Before beginning a 24-hour monitoring session, take the patient through Section 3: Warnings and 
Section 6: Instructions to the patient.
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6. Instructions to the patient
Important!  See also section 2. Instructions for use and Section 3. Warnings.

The patient can stop a measurement by operating one of the recorder keys (except for day / night). This deflates the cuff.
To obtain a correct result and avoid unnecessary repeat monitoring sessions, it is essential that the patient should be told
exactly what to do while the measurement is being taken. To avoid incorrect results, for example as a result of movement,
the arm (including hand and fingers) must be kept still during measurement. Before the pressure in the cuff is raised, an
acoustic signal is given on each occasion throughout the day to warn the patient that a measurement is about to be
taken. When the pressure in the cuff increases, the patient should observe the following procedure:

If standing: let the arm hang loosely, placing the hand in the trouser pocket or fingers in the waistband.

If sitting: rest the lower arm loosely on the table or other support.

Avoid opening and closing the hand during the measurement and do not move the fingers. The tube must not be kinked
while the measurement is being taken.

It is essential to show  the patient how to fit the cuff correctly.

While the patient is sleeping, the unit must be placed on its side, so that the air tube cannot be kinked.
Should the patient wish a measurement not to be taken at a particular time, (s)he may discontinue monitoring by switch-
ing the unit off for a short time; do not forget to switch the ABP monitor on again afterwards!

Important: The patient should press the "DAY/NIGHT" key when going to bed at night and when getting up in the 
morning. The ABP monitor confirms the change with an acoustic signal. If this key is not pressed, the 
changover of these intervals will be in accordance with the selected protocol.

- The "DAY/NIGHT" key can only be operated effectively within an interval of four hours before night and 
day begin, in accordance with the default protocol.

- The patient should be informed that prolonged use of the recorder will not affect the circulation in any 
way.

- If water penetrates the equipment, it must no longer be used. Switch off the unit and remove the batte-    
ries.

- If the patient is given an events diary, instructions must be given for its correct completion.

Warning: The patient may experience an extremely unpleasant sensation at the cuff during a measure-
ment on the upper arm.

Countermeasure: The doctor should advise each patient that in this event the cuff should be undone immediately 
and the unit switched off at the ON/OFF key. The patient should then notify his doctor of this 
event without delay.
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7. The Windows software evaluation package
The blood pressure is measured by the ABP monitor and stored. On completion of measurements, the stored values are
transferred to your computer and can then be assessed by you according to your requirements.

A patient file is prepared, containing all important data such as:
* Personal patient number (obligatory entry)
* Name (obligatory entry)
* Address, telephone number
* Personal data (age, sex, etc.)
* Medication

The software program offers your various evaluation options. You can choose to display the results on your screen or
print them out directly as:

* Display of all individual measurements
* Statistical evaluation with mean blood pressure values for the whole day and for the daytime and night-time peri-

ods and the first hour after waking and hourly mean values
* Extreme values (maximum and minimum values)
* Percentage incidence of values above a predetermined limit value
* Standard deviations (variability)
* Calculation of day / night reduction
* Graphic evaluation as:
* Curve of measurements
* Bar chart of measurements
* Histogram of blood pressure distribution
* Curve comparison for optimisation of treatment
* Envelope curve of hourly mean values
* Curve of blood pressure changes
* Correlation
* Pie chart of percentage of values exceeding limits

This equipment allows rapid and simple visualisation of the changes and fluctuations in blood pressure over the course of
the day and night. Medication can be adjusted to take the best possible account of these changes.

Using the same program, readings from the KLOCK® - the innovative blood pressure watch - and the Stabil-O-Graph -
the upper arm blood pressure monitor - can also be entered and the data managed. An infrared eye is required for data
transfer. For further information on these devices and infrared transfer, please contact your specialist dealer or I.E.M.
GmbH direct.

7.1 Windows software - Installation

7.1.1 Installation under Windows 95 / 98 / NT / 2000 / ME / XP
Switch on your PC and start Windows. In the Start menu, click on "Settings" and then on the "System control" file. In the
window that now appears, double click on the "Software" symbol. Next, in the "Software characteristics" dialogue box,
click on "Install". This will bring you to the Installation assistant of Windows 95.
Now place the first diskette into the disk drive, and operate the "Next" key. Follow the program instructions until installa-
tion is complete.

7.1.2 Installation under Windows 3.x
If your use a 16-bit version of Windows (Windows 3.1 or Windows for Workgroups 3.11), you can install the program from
File Manager. To do this, switch on your computer and go to the "Program Manager" screen. In the "File" menu, click on
the "Run" option. In the dialogue box that now appears, in the "Command line" enter the command "A:\SETUP.EXE". Now
click "OK". This will start the installation program. Follow the on-screen instructions to complete installation. After success-
ful installation, restart your computer. The program is now available for use.

7.1.3 Converting existing blood pressure data
You have the option of being able to convert blood pressure data from DOS software to WINDOWS software. 
In WINDOWS Explorer/ File manager and using the first diskette of the ABPM für WINDOWS software, start the file
dos2win.exe. Follow the program instructions.

7.1.4 Network installation
Contact your Mobil-O-Graph supplier or IEM direct.

7.1.5 Update installation
Should an older version of the Mobil-O-Graph® software already be installed on your PC, proceed exactly as for the initial
installation. All existing patient data and measurements will be retained.
Proceed with installation as described in 7.1.1 or 7.1.2.
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7.2 Windows software - Program design
The program is designed to allow you to move step by step through the program from the first screen displayed. You can
either use the mouse or move by using the function keys F1 - F12. You can also use the program with the "Alt" key + the
underlined letters and/ or the cursor keys (arrow keys). The description given below in this manual is for mouse opera-
tion only, as this is the most convenient method, but you can, of course operate without a mouse as is clear from the
instructions.

7.2.1 Menu bar
The Men bar displays all operating or selection criteria for the screen in question.

Figure 9.1: Menu bar (excerpt)

7.2.2 Symbol bar
Using the symbol bar (see Figure 9.1: Menu bar (excerpt)) you can simplify and speed up your work, as the main func-
tions (icons shown on the active areas) are directly available by clicking the appropriate symbol.
If you do not wish to use the symbol bar, you can remove this from the screen, by going to the "Settings" menu and click-
ing on the "Symbol bar" command. By clicking this command again, the symbol bar will again become visible.

Figure 9.2: Symbol bar

7.3 Brief instructions
1) Load existing patient or set up a new patient.

Note: After setting up a new patient, selection of the available series of measurements must be discontinued, as no 
monitoring session has yet been recorded.

2) Connecting to the recorder ( co mode). See section: Preparing the recorder.
3) Send patient number to recorder, and check the protocol used and time.
4) Close ABPM for WINDOWS and disconnect the recorder from the computer.
5) Switch recorder off and on again. When the time is displayed, the recorder is ready to be fitted to the patient as 

described in the section: The recorder; Preparations for monitoring.
6) After 24-hour monitoring is complete, connect the recorder to the PC and download the measurement values from the 

recorder as described in section: WINDOWS software - Evaluation

7.4 Windows software - The first steps
Open the ABPM program via START - PROGRAMS ABPM. Using the mouse, now click on the function you require on
the menu bar. The submenu will then appear and you can start the function by clicking the appropriate command. The
process is even quicker if there is a symbol on the symbol bar for the function you require. Then simply click on the
appropriate symbol. The number of symbols displayed depends on the screen resolution you have set. To allow you to
get to know the program, a fictitious patient has been set up as an example.

7.4.1 Example
Loading: you can look at the data for the sample patient, John Doe, by clicking "Patient" on the menu bar and selecting

the "Load" command. Alternatively you can click on the symbol on the left. On the screen that now appears,
mark the patient John Doe, either by entering the name in the "Find name" field or directly clicking on the name
"Doe" in the Table, so that the name is highlighted in colour. Then click "OK". The window with the patient's
data will be built up.

Measurements: If you now click "OK" again, the "Existing measurements" window will appear. You can now 
select a series of readings by marking it and clicking "OK". You then return to the basic screen, 
although you will notice that you now have more choices of symbols than before and you can 
also open a larger number of commands on the "Measurements" menu.

Evaluations: Now simply run through the various evaluations, by clicking on the symbols.

This will give you an initial overview of the variety of evaluation and display options offered by 
the program.
You will always return to the basic screen when you click on Close.

7.4.2 Help
You can call up various Help topics from all parts of the program. It is also possible, for example, to call up the Direct
help screen, which gives explanations on the topic you are currently processing.
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In addition, however, you can also have displayed detailed help screens on particular questions or topics. To
make use of this option, call up the menu
Under the menu commands "Contents", "Search" and "Use help" you have a wide variety of question options ,
topic overviews and explanations of functions.

7.4.3 Window
Using the "Window" menu you can see how many windows you have opened at the same time. By clicking the appropri-
ate window you can move backwards and forward between the various evaluations.

7.4.4 Closing the program
To leave the program click on "Close" either using the button or the command in the "Patients" menu. 

7.5 Windows software - Patient data

7.5.1 Entering new patients in the data bank

Using the icon or the "New" command in the "Patients" menu, call up the input screen for entering new
patients.

Figure 7.5: Patient data

Move through the record sheet during input using the tabulator key. For later allocation of measurements, however, the
only other important feature apart from the ID number is the name (both inputs are sort and search criteria). All other
information is voluntary. Using the "Diagnosis" field, you can enter your diagnosis for the patient in a text field. The
"Extended" switch opens a box for entering more detailed patient information, such as medication, telephone number, e-
mail address or the one-off blood pressure result taken manually. Once entered, the values are available at all times and
can also be changed. 

To save data on the new patient, click on OK.

If you do not wish to save the data entered, click on Close.

You will again be asked whether the data are to be saved. If you click on "No", the data will not be saved and the window
will be closed.

7.5.2 Loading patients already saved

If you click the "Load" command in the "Patients" menu or simply click active area, the list of all patients includ-
ed in the ABPM system is displayed. 
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From this list, select a patient, to see their findings to date, to program the recorder for this patient or to allocate a new
series of results to the patient.

Figure 7.5: List of patients

You can load the patient either by double clicking on the appropriate name in the list or by marking the name with a sin-
gle click and then opening by means of the "OK" button.
It is also possible for you to load a patient via the MRF interface. This saves entering a patient already entered in the
practice system (see section 7.5.3). It is neccessary that this feature is also supported from your office software.

Search: Enter the surname of the patient in the "Name search" field to find him quickly. Alternatively, you can enter
the patient's number in the "Pat. no. search" field.

List: If you click on the "Print list" field, the whole list of patients will be printed, sorted either alphabetically by 
name or by patient ID numbers, depending on the sort criterion selected.

7.5.3 Downloading patients (from MRF)
This function allows you simply to input existing patient data from the existing practice software. If the MRF data is
already available on starting the program, the patient data are automatically transferred into the ABPM program.
Before MRF data can be incorporated, your practice software must also have a MRF interface. Ask your health insurance
software manufacturer about this.

Import file: In the "Settings" menu, click on the "Import file from MRF" command. A dialogue box appears in which 
you can enter the file name of the MRF file to be imported directly or select it from your computer using 
the lists of files, directories and drives. When you have found the correct import file, click on "OK", so that 
the file is stored as an imported file.

Importing: When importing a new patient, the imported file is searched for data that would otherwise have to be 
entered in the input box on inclusion of a patient (patient number, first name and surname, date of birth, 
etc.). If these data are present in the imported file, they will be entered automatically in the input box.
The data is entered via the "Patient selection" box under Loading patients (see 0). Click on the active 
area.

The data from the MRF file entered under Import file for MRF (see above) are transferred to the input 
screen for a new patient. Should the patient number from the file already exist in the ABPM data bank, the
patient concerned is loaded from the data bank. If the file concerned cannot be found in the directory 
entered, you will be asked to give the correct file name.

7.5.4 Exporting measurement values (MRF or ANSI file)
It is possible to store the findings of long term monitoring, which have been loaded from the recorder and then evaluated,
as a report of findings, so that they are available to your practice system.

Preparation: If, after selecting a series of measurements for a patient in the "Measurements" menu, you click on the 
command "Prepare MRF file", the program automatically converts the data into a MRF file. These data

can then be called up again via your practice system. If you work with files in the ANSI format, it is also possi-
ble to store measurement results in this format. In the "Measurements" menu, select the command "Save 
values in ANSI format". Here too you can then access these data from your practice system.
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Export file: If you wish to change the specified name of the export file, you can do this via the "Settings" menu with 
the command "MRF export file" or "ANSI export file". In this dialogue box you can enter the required name
and directory of the export file. The MRF file contains all information from the report of findings in accor-
dance with 7.6.4 ANSI = Table of measurement values see 7.6.3 

7.6 Windows software - The blood pressure recorder “Mobil-O-Graph”

7.6.1 Preparing the recorder
Setting up: First you need to decide on a free serial interface on your PC. In the "Settings" menu, with the "Interface 

for recorder" command you will open a dialog window, in which you select the serial interface through 
which you wish to connect the blood pressure recorder with your PC. (Note: COM1 is usually already in 
use for the mouse). 
Store the entry with "OK".

Connection: Make sure that your PC is switched off. Connect the interface cable supplied to the selected interface of 
your PC. The other end of the cable is now connected to the recorder which must be switched off. The 
plug is inserted in the interface socket provided on the recorder until it engages. Please do not force it!

Switching on: Switch the recorder on. The letters "co" must be visible on the display.

Preparation: Using the "Recorder" menu, the "Prepare" command will take you into the window for programming the 
blood pressure recorder for the next monitoring session. You can also reach this window via the icon 
shown on the left.

You now select the measurement protocol to be used for the monitoring session. Amongst other parame-
ters you will enter the time intervals (throughout the day) at which measurements are to be taken (inter-
vals always start on the hour) and whether the values measured are to be shown after a measurement on 
the recorder display or not. These changes can be undertaken in protocol 1 and protocol 2.

Important: You must in any case enter all intervals, even if you may wish to select only one interval for the whole of 
the monitoring session. In this case please set the same characteristics for all intervals with regard to 
measurement frequency and buzzers; only the start times must be different.

Buzzer: Using the "Buzzer" option, choose whether or not warning of a measurement is to be given with an 
acoustic signal.

Recorder clock: You also have the option, using the "Set recorder clock" function, of setting the time shown on 
the recorder to that of your computer.

Recorder test: To ensure that the recorder is functioning correctly, you can test its functions before starting the monitoring
session. Click on the icon

to get to Figure 7.6:

Figure 7.7: Recorder test
By clicking on the individual test functions, the equipment is tested accordingly.

Patient number: The number of the patient just stored in the 
recorder is saved by clicking the active area, so 
that measurement values can later be allocated 
to the patient automatically when downloaded to the PC.

Switching off: Now switch the recorder off, and disconnect the PC connector cable. Now switch the equipment on again; 
after the battery voltage has been displayed, the display will show the time.

Protocol: By pressing the "Protocol" key on the recorder once, check whether the correct measurement protocol 
has been set or set it if necessary. Nine different measurement protocols are now stored (protocol 1 and 2
can be modified to suit your requirements). The protocol can also be selected immediately from the PC in 



"Preparing the recorder", by marking the field "Prepare the recorder" with an X in the input window by 
clicking on it. 

It is extremely important always to check the protocol set before starting the long term monitoring process,
since once the first measurement is under way, no further change can be made to the protocol.

Measurement:Please follow the instructions in the sections: Preparations for monitoring section 5.6/ Starting monitoring 
section 5.7 and Instructions for the patient section 6.

7.6.2 Downloading from the recorder after 24-hour monitoring

Reconnect the recorder to your PC, and the switch the recorder on.  "co" is again shown on the display.
If you stored the patient's number in the recorder during preparation of long term monitoring, you now only
need to select the command "download" from the basic screen in the "Recorder" menu or click the active 
area, to have the measurements allocated automatically to the patient. However, if you have not stored 
the patient number in the recorder, you must first load the patient (see section 9.4.2), in order to use the 
command "download" in the "Recorder" menu.
After downloading you will be asked whether you wish to delete the data in the recorder. If the transfer 
was completed without an error message, click Yes to allow you to prepare the recorder for the next 
patient. If you do not delete the data at this point, you will be reminded to do so again later when you are 
setting up the new patient.

7.7 Windows software - “Klock” and “Stabil-O-Graph” (optional)

7.7.1 klock™ - How to be used on the wrist

The hand - if possible the left - should be placed lightly on the opposite shoulder.
The thumb will then be touching the airway and the index finger the collar bone.

If the klock is held too low, the blood pressure values measured will be too high.
We therefore recommend the arm position shown on the left.

A detailed description of the klock may be found in the Instructions for use sup-
plied with each klock.

7.7.2 Infrared data transfer with the klock™ and Stabil-O-Graph™

The klock™ and Stabil-O-Graph™ offers a cordless method of exchanging data  with a computer (PC) using an addi-
tional infrared adapter. Data exchange is possible as soon as the infrared connection between these devices and the
computer is set up.

Note: The devices are not compatible with the infrared interfaces already installed, for example, in portable computers.

System requirements
* Computer with a free 9-pole serial interface. 

If you wish to use the klock™  and Stabil-O-Graph™ with the Mobil-O-Graph®, two serial interfaces will be required
on your computer. Please use an adapter (9-25-pole) or a serial switch box, if necessary. On request you will be sent
a COM lead for both units by IEM.

* Successfully installed klock™ software (DOS and Windows versions available)
* Separate infrared adapter (see Figure 1)

Figure 1: Infrared adapter with 9-pole serial connection
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Installation instructions for the infrared interface

1. Make sure that your PC is switched off. Connect the infrared adapter securely to a free serial interface on the back of 
the computer and screw tight (see Figure 2)

Figure 2: Connecting the infrared adapter to the computer

2. Switch on the computer and start the software.
3. Setting the serial interface in the software. Depending on the software, this is possible under 'Settings' or 'Utilities' 

(baud rate 9600).

Setting up the infrared connection

1. Make sure that the batteries in the klock™ have sufficient capacity i.e. time and date are displayed but the battery
symbol is out. If necessary, fit two new alkaline batteries (see Operating instructions).
2. Set the klock™ to Transfer mode. First press and hold the START/STOP key, then also press the MENU key. The dis-
play co will appear and the klock™ is ready for data exchange (see Figure 3).
3. Set up the klock™ and the infrared adapter on a level surface, 2-10 cm away from each other as shown in Figure 3.
Please direct the infrared adapter towards the Klock™ window. Please ensure that the direction of the infrared beam is
not altered throughout the transfer process.
4. The connection is correct if the red light on the top of the infrared adapter flashes after you have selected 'Test' in the
software (see Figure 3). 
5. The infrared connection is set up and data exchange can start in accordance with the klock™ software you have
installed.
6. After ending data transfer, please pick up the klock™ and press any key (time and date will be displayed).
7. The klock™ is now ready for further blood pressure monitoring sessions.

Figure 3: Correct configuration of the klock™ and the infrared adapter

Care, maintenance and safety instructions
* The klock™ and the infrared adapter are not toys. Keep them out of the reach of children.
* Ensure that the infrared adapter is always securely connected to the computer.
* Never pull on the connector cable of the infrared adapter.
* Clean the klock™ and the infrared adapter only with a cotton cloth.



Fault description and correction

Problem Solution(s)

No data exchange possible 1. The klock™ must display co
2. Connect infrared adapter securely to the computer
3. Set the correct serial interface (see klock™ software 'Settings' 

or 'Utilities')
4. Correct configuration as in Figure 3
5. No values present in the klock™. The measurement values are

not stored until 10 seconds after the measurement has been 
taken. Do not operate any klock™ key during this interval.

6. Serial interface of computer defective

Measurement begins instead of co Press / hold START/STOP until all segments are displayed, then 
display also press MENU until co appears

7.8 Windows software - Evaluation
After the measurement results have been downloaded to the ABPM program, you now have a number of evaluation and
display options available to you. These are described in detail below.

Important: To access the basic screen for the individual displays, you must first call up the patient required with his 
personal data from the "Patients" menu, using the "Load" command. After you have clicked on "OK", 

select a particular series of measurements, by marking it and clicking on "OK" or double-clicking the 
series of measurements. Now you will come to the modified basic screen, in which you can display the 
various evaluations for the series of measurements selected.

7.8.1 Profile display
The profile display provides a graphic display of the following values from the series selected as a function of time in a
chart: 

* systolic values
* Mean values
* Diastolic values
* Heart rate

The profile display is called up either from the "Measurements" menu with the "Profile" command or by 
clicking the icon area. A chart is constructed from which you can read off the following details:

Blood pressure: On the left-hand side of the screen you will see the ordinate scale for blood pressure values in 
mmHg. By using the scroll bar you can shift the axis up and down. The values for systolic, dias-
tolic and mean values (blood pressure values) relate to this left-hand co-ordinate axis.

Using the control box at the bottom of the screen, switch the mean values display on and off.

Using the next selection field at the bottom of the screen you can choose whether and which 
hourly mean values should also be displayed (up to one mean value over 8 hours).

Pulse: On the right-hand side of the screen is the ordinate axis for heart rate. The unit is 1/min. Here again the 
scroll bar is used to shift the axis. The values for pulse rate relate to this right-hand axis.

Using the control box at the bottom left of the screen, switch the heart rate curve display on and off.

Time: The time of day in hours is marked off along the bottom axis of the chart. The bars above it show the 
intervals day (red) and night (blue).
The day is made up of all three daytime intervals. Manual measurements are marked with am "M".

Curve colours:The area enclosed by the curves for systolic and diastolic values is filled in with a colour that contrasts 
with the background. You can change the curve and background colours as you wish. To do this please 
click on the Colours button at the bottom right of the screen. In the window which now appears you can 
change the colours by clicking on the colours button for the curve in question, select a colour and then 
confirm the selection with "OK".

Limit values: The upper limit values set for the individual values for single measurements and mean values are entered 
as a theoretical curve (dotted line). Should you wish to change the values for these blood pressure limit 
values, you can do this from the "Settings" menu using the "Limit value" command (see section 9.7).
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Individual values: You can have the exact values for a measurement displayed, by clicking any point on the blue 
screen at the time of the measurement. A vertical bar and a small window with the exact details 
of time and measurement values are then displayed.

If you now sweep the mouse over the graph, the display will be continuously updated in the 
small Info window. You can move this window  to a different position by clicking any point within 
it and dragging it with the mouse. By clicking again on the screen background you can close the
Info window again.

Comments: By clicking the Comments button you will open a window in which you can make entries relating to the 
series of measurements, which will then also be printed out with the other data.

Printout: If you wish to print out the profile display, please click on the appropriate button or the "Print" command in 
the "Patients" menu. By selecting the "Page 1 (Blood pressure profile, Comments)" criterion you can print 
out the profile display. Using the Printer setup button you can select and install your printer.

Please note that the last axis setting (set with the scroll bar) will be used for the printout.

Close: Close the profile display chart by clicking Close.

7.8.2 Histogram

The histogram displays the frequency distributions of systolic and diastolic values and heart rates in the 
form of three bar charts.
These charts can be called up from the "Measurements" menu with the "Histogram" command or by click-
ing the switch button.

This chart displays the percentage within each decile occupied. In other words: the percentages of values measured for
systolic and diastolic blood pressure, in the ranges, for example, 80-89 mmHg, 100-109 mmHg etc. are calculated.
Similarly for heart rate, the frequencies of values in the ranges 50-59 1/min, 60-69 1/min etc. are calculated. 
These percentages are displayed as a bar chart. For example, the bar over the number 130 for systolic values shows the
frequency of all systoles in the 130s, that is, all values in the range 130 to 139 mmHg.

Basis: Using the selection field, choose a period to be used as the basis for calculations. "Total" means that all 
measurements are to be included; with "day" only measurements taken during the three daytime intervals 

will be taken into account, similarly with "night" only values during the night interval. Should no 
data be available for any interval, you will be informed accordingly.

% scale: Using the active area, set the maximum frequencies that can be displayed. The lower the maxima chosen,
the higher the resolution obtained. Should frequencies occur that are higher than the maximum set, the 
bars concerned will be displayed in dark green and a small warning field will flash on the left next to the 
chart affected. In this case, choose higher maximum values for the percentage axis.

Re-calculate: The Recalculate area is active only if (with the frequency display open at the same time) you have 
switched the Inclusion in statistics setting on and off for at least one measurement in the table of meas-
urements and, on returning to the histogram you have answered No to the question "Re-calculate?". This 
zone recalculates the frequencies retrospectively taking the changes into account.

Comments: By clicking on the Comments area you will open a window in which you can make entries relating to the 
series of measurements. These entries in the Comments field apply to all other Comments fields.

Printout: If you wish to print out the frequency distributions, please click on the icon or on the "Print" command in 
the "Patients" menu. By selecting "Page 2 (Frequency distributions)" with the appropriate base you can 
print out the histogram. 
Please note that the last % scale prepared will be used for the printout.

On the Total list field you select which period is to be used as a basis for the evaluation.

Close: Close the bar chart or histogram by clicking on the Close button.

7.8.3 Table of measurements

Under the "Measurements" menu you can have the measurement values displayed in tabulated form by 
using the " Table of measurements" command or simply by clicking the zone for the monitoring session 
loaded

Comments: To store a comment on a particular measurement value, click in the last column of the relevant row. Enter 
the note and press the Enter key.
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Marking: You also have the facility to mark measurements and so exclude them from the statistical evaluations. 

This is useful if a measurement is a complete outlier and would therefore falsify a representative long term
evaluation. 
Click in the first column of the relevant row. The number of the measurement is now in brackets and will 
from now on be excluded from any statistical assessment. By clicking the number again the marking will 
be removed.

Limit values: Should certain values lie outside the limit values set, this will be indicated by an asterisk before and after 
the value (e.g. *50*). In the printout a symbol will appear with a raised index finger, designating a value 
over the limit.

Comments: By clicking the Comments area you will open a window in which you can make entries relating to the 
series of measurements. ANSI Export contains all jobs from the Table of measurements.

Printout: If you would like to print out the Table of measurements, please click on the Print icon or on the "Print" 
command in the "Patients" menu. By selecting "Page 3 (Table of measurements)" you can print out the 
tabulated list.

Close: Close the Table of measurements chart by clicking on the Close button.

7.8.4 Report of findings (Statistics)
The Report of findings can provide various statistical statements on the systolic and diastolic blood pres-
sure findings.
This window is opened by clicking on the "Report of findings" command in the "Measurements" menu of 
just by clicking on the active area.
Evaluations for day and night are performed separately.

Intervals: Under the Day and Night displays, the mean values and scatter (empirical standard deviation) for blood 
pressure values are shown.

The List field is used to calculate the number of measurement
values lying above a certain limit in each case. The individual
values from the "Global limit values" dialogue field are used as
standard. The result shows how many values from all valid 
measurements satisfy the comparison; the percentage is shown 
by the bars underneath.

Should no data be available for an interval, the grid remains empty. This can happen if no measurements 
were taken during the period concerned, or if all measurements have been excluded from statistical evalu-
ation (by appropriate marking in the Table of measurements).

Reduction: This field shows the percentage reduction in mean blood pressure values (= mean values) between the 
day and night intervals, and the mean blood pressure value within one hour of starting the daytime interval

Re-calculate: The Re-calculate area becomes active only if (with the Report of findings open at the same time) you 
have switched the Include in statistics setting on and off for at least one measurement in the table of 
measurements and, on returning to the Report of findings you have answered No to the question "Re-cal-
culate?". This active area recalculates the various data retrospectively taking the changes into account.

Comments: By clicking on the Comments area you will open a window in which you can enter comments on the series
of measurements. Note: The MRF export file contains all information from the Report of findings.

Printout: If you wish to print out the Report of findings, please click on the icon or on the "Print" command in the 
"Patients" menu.
By selecting "Page 4 (Report of findings)" you can print out a statistical evaluation of the series of meas-
urements.

Close: Close the "Survey report" statistical evaluation by clicking on the Close button.



7.8.5 Comparing two series of measurements

Prerequisite: As least 2 long term profiles must have been recorded for a patient.
This evaluation allows you to display the systolic, mean and diastolic blood pressure values and heart 
rates for the previously downloaded main series of measurements and a further comparative series in one
bar chart.
Call up this display by entering the command "Comparison of two series of measurements" in the 
"Measurements" menu or simply clicking on the button.

Selection: After opening the window, a selection window will then appear in which you select the reference series of 
measurements by clicking. The main series selected previously will be displayed in the top part of the 
screen. By confirming with "OK", the chart will be constructed, showing both series of measurements.

Blood pressure: On the left hand side of the screen you will see the ordinate markings for the blood pressure values in 
mmHg. The values for systolic, diastolic and mean values (blood pressure values) are related to the left 
axis of co-ordinates. 

Switch the mean values display on and off using the control box at the bottom edge of the screen.

Pulse: On the right hand edge of the screen is the ordinate axis for heart rate. The unit is 1/min. The values for 
pulse rate are related to this right hand axis. Switch the HR curves display on and off using the control 
box at the bottom edge of the screen.

Comments: By clicking on the Comments zone you will open a window in which you can make entries relating to the 
main series of measurements.

Close: Close the Comparison of two series of measurements window by clicking the Close button.

7.8.6 Hourly mean values

It is also possible to display in tabulated form the hourly mean values for blood pressure and pulse rate from the series
of measurements selected.
To do this, open the tabulated display from the "Measurements" menu using the "Hourly mean values" command.

Selection: You can now also select which hourly mean values you wish to display. You can select hourly values up to
a mean value of 8 hours.

Comments: By clicking the Comments zone you will open a window in which you can make entries relating to the 
series of measurements.

Close: Close the tabulated display of hourly mean values by clicking on the Close button.

7.8.7 Changes in blood pressure

Using the "Measurements"-"Change in blood pressure" menu you can monitor the morning rise in blood pressure in your
patient. (See also Appendix: section 12.1 Assessment of early morning rise in blood pressure)

7.8.8 Correlation

By activating the "Measurements"- "Correlation" menu option, you will open a window showing a correlation of diastolic
and systolic blood pressure. Each point on the graph corresponds to a measurement. From the Total combination box
you can select whether all measurement values, only daytime measurements or only night measurements are included in
the correlation. In the "day" and "night" settings, the limit values set are also displayed (see also 9.7 Windows software -
The settings, Limit values section).

7.8.9 Comments

As already described in previous sections, you can enter any notes and comments on a particular series of measure-
ments for a selected patient in a special window. 
These comments, as well as being called up when viewing an evaluation by activating the appropriate zone, can also be
called up by clicking on the "Comments" command from the "Measurements" menu. 
For each monitoring session for a patient there are specific entries, relating for example to medication or a report of find-
ings.
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In this window you can enter as many lines as you wish, but only the first 20 lines will be printed (from the "Patients"
menu with the "Print" command and selection of Printer output "page 1").
By pressing the "Save" key the entries will be stored and the input window will be closed.

7.9 Windows software - The settings

You have the option of deciding on various settings as standard for the program:

Limit values: From the "Settings" menu, the "Limit values" command will take you to an input window in which limit val-
ues for evaluations are set. Pre-set values are, for example, 140 mmHg as systolic and 90 mmHg as dias-
tolic value for the individual daytime values. If the limit values are exceeded, the results will be marked 
accordingly in the evaluations. You can change the limit values by entering new values and confirming the
input using the "OK" key.

Colours: By calling up the "Settings" menu and clicking on the "Colours" command you have the option to change 
the colours of the curves and chart backgrounds for on-screen display to suit your preferences.

Headers/Footers: For printout of the individual evaluations and for the top line of the on-screen display, you can 
enter an individual standard text. To do this, in the "Settings" menu please click on the "Headers
and Footers" command and enter the text you require (e.g. Your address and telephone num-
ber) in the appropriate fields. The input will be stored when you confirm using the "OK" key.
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