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Note on the copyright

No part of this manual may be reproduced, stored in a data storage system, or transmitted
in any form or by electronic or mechanical method, as a photocopy, recording or by any
other method without the prior written permission of ekida GmbH.

© Copyright 2016, ekida GmbH

All information, images and specifications are based on the latest product information avail-
able at the time of publication. Ekida GmbH reserves the right to make changes at any time
without prior notice.

Publication date of the version

November 22, 2016

Technical support
Please contact your supplier.
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1. Introduction

1.1. Intended use

The VRC-01 Rotary chair was designed as a diagnostic aid for diseases of the human vestib-
ular system. The patient is moved in a controlled manner by the oscillating and rotating
movements of the Rotary chair. This stimulates the vestibular organs and leads to charac-
teristic eye movements (nystagmus).

The patient's eye movements can be recorded by video goggles. An evaluation program,
such as the Vestlab OS, enables the recording and evaluation of these signals.

The VRC-01 Rotary chair system can only be used in combination with the following de-
vices:

¢ Hortmann Vestlab and video goggles

Use with other devices will result in violation of compliance with the MDD 93/42/ECC stand-
ard.

1.2. Indications and contraindications

1.2.1. Indications

Examination of the vestibular system (nystagmography) provided ENT physicians and neu-
rologists an important examination method, which, together with the medical history and,
if necessary, other examination methods, leads to a reliable diagnosis of vertigo diseases.

The VRC-01 Rotary chair enables the patient's vestibular system to be stimulated in a tar-
geted manner. The characteristic eye movements (nystagmus) that occur during the corre-
sponding stimulation, or the lack of nystagmus, give the physician information on the func-
tion, partial failure or even total failure of the vestibular organ.

1.2.2. Contraindications

Warning - The Rotary chair test may not be carried out if the examiner is not sure whether
the patient is actually still sitting in the chair. Any attempt by a patient to stand up during
the test could be dangerous for the patient.

We strongly advise against performing the Rotary chair test with frail patients or patients
who have cervical spine problems.

Children must be at least six years old if an examination using the chair is to be carried out
with them. In any case, make sure that the child is sitting on the chair during the entire ex-
amination period.

1.3. Information on this operating manual

This is a guide for the installation, setup and operation of the VRC-01 Rotary chair.

We strongly recommend that you carefully read through all the instructions and notes in
this manual before you use the Rotary chair.
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1.3.1. Safety

This manual contains important information and warnings that must be strictly adhered to
in order to ensure safe operation of the VRC-01 Rotary chair system.

Notes regarding safety will be given where necessary. General safety information can be
found in Section Appendix 1: Describe standards and safety.

Appendix 1.1 "Symbols used" gives you an overview of the device label and the applicable
standards.

Appendix 1.2 "Warnings" contains relevant warnings.

1.3.2. Terminology management

Use of the terms WARNING, CAUTION AND NOTE

For safety reasons and to ensure proper operation of the VRC-01 Rotary chair system, this
manual contains notes designated as WARNING, Caution and NOTE, which must be read
carefully. The use of these designations is determined as follows:

Warning Indicates that there may be a risk of danger to persons and/or operating
staff.

Caution Indicates that there may be a risk of damage to the system.

Note Indicates special caution.
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2. Unpacking and installation of the VRC-01 Rotary chair

General installation warnings

Warning - There is a risk of electrical shock with incorrect installation, maintenance and ser-
vicing of the device!

Warning - Only connect the devices to wall sockets that are properly installed in a room for
medical devices.

Warning - The devices are not intended for use in areas where there is a danger of explo-
sion.

Warning - The relevant local laws and regulations must always be followed.

2.1. Storage

If you need to store the VRC-01 Rotary chair prior to using it, please follow the instructions
below:

- Store the system and the included accessories in the original packaging (transporta-
tion case) to protect it from damage.

- Store the system in a dry environment. Please read the Section "Storage" under
Section 5.2: Technical data.
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2.2. Unpacking

The VRC-01 Rotary chair is protected for transportation in a transportation case. Please fol-
low these steps:

1. First remove the front panel of the case. This is the panel with the address label. To
do this, loosen the 14 screws of the front panel of the case (Torx T 20).

Screws on

the top

A s . W — =

Screws on
the outside

Fig. 1: Front panel of the packing case with screw positions

Page 7/25



2. Remove the screws on the right and left side panels that are securing the anti-rota-
tion.

3. Remove the lid, both side panels and the back panel of the packing case.

Caution - Please ask someone to hold the back panel before you loosen the last screw of
the back panel. There is a risk that the back panel will break outwards and cause injury
to people or damage to objects that are nearby.

— -

Anti-rotation device

Fig. 2: Opened front panel
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4. Remove the box of accessories

5. Check the accessories:

Fig. 3: Standard head rest Fig. 4: adjustable head rest Fig. 5: Operating unit

Fig. 6: Emergency stop button Fig. 7: Foot switch

N\
\¥)

Fig. 8: Power cable Fig. 9: Connecting cable Fig. 10: Mounting hardware

P
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6. Have the VRC-01 Rotary chair transported on the palette to the area right next to
the installation site. This avoids having to carry it a long distance to the installation
site. Or, after loosening the fastening screws (see point 7), you can lift it onto a
transportation cart and drive it to the installation site.

Warning - There is a risk of injury when lifting the VRC-01 Rotary chair! Do not lift the
VRC-01 Rotary chair by its arms. The arm rests fold up when they are pulled up. When
lifting the chair, at least two people should grasp the metal brackets under the seat to
place the chair on the transportation cart.

7. Loosen the four hexagonal bolts and nuts at the base of the transportation case
with which the VRC-01 Rotary chair is screwed onto the palette. These nuts and
bolts are located inside the rubber base of the base plate and can be loosened with
a 13-way ring or socket wrench.
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2.3. Installation

2.3.1. Assembly of the VRC-01 Rotary chair

Warning - If the bottom of the chair is not securely fastened to the floor, the VRC-01 Rotary
chair can tip over during operation. To avoid this, make sure the chair is attached to the
floor according to the following instructions.

The floor plate of the chair has four holes for this purpose. Please use the dowels and
screws that are supplied to screw the chair to the floor.

Caution - These dowels are only intended for use with concrete floors. For composite floors,
in particular those that are underlaid with thermal insulation, the composite floor must be
replaced with concrete and it must be anchored to the subfloor.

Placement

The VRC-01 Rotary chair system must be anchored to the floor. It should be set up in an
area where there is enough space for the rotation tests to be carried out. This is at least 120
cm in addition to the diameter of the chair and for tilting during the caloric tests, at least an
additional 180 cm. We recommend that you

set up the VRC-01 Rotary chair so that the cable connections are right next to the wall,
where neither patients nor staff can walk on them.

Note - I/t would be ideal to place the cables in a cable duct in the floor. If this is not possi-
ble, a cable guide must be installed on the floor to minimize the risk of tripping. For this pur-
pose, we recommend a cable duct, which is rounded on both sides down to the floor. No..
919444.

1. Mark the positions of the drill holes as shown in Fig. 3 and drill the four holes into the
concrete floor at least 95 mm deep using a 10 mm stone drill.

2. Remove the drilling dust from the drill holes and insert the dowels so they are flush
with the surface of the floor.

3. Take the VRC-01 Rotary chair to the installation site. At least two people are required to
lift the VRC-01 Rotary chair (the chair weighs around 100 kg).

Warning - There is a risk of injury when lifting the VRC-01 Rotary chair! Do not lift the VRC-
01 Rotary chair by its arms. The arm rests fold up when they are pulled up. When lifting the
chair, at least two people should grasp the metal brackets under the seat to carry the chair
from the palette to the installation site.

4. Screw the Rotary chair into the floor with the screws provided.
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2.3.2. Connecting the VRC-01 Rotary chair system

Caution - Finish installing the system completely before you connect the power supply.
1. Remove the cover plate from the bottom of the VRC-01 Rotary chair system.
2. Insert the following parts into the connection sockets (see Fig. 11-14):

- Connection cable for the VOG glasses to the evaluation system in the VOG connec-
tion

- Connection for the control panel into the control socket
- Connection of the foot switch into the foot switch socket
- Power cable (5 m) into the power socket

- Emergency stop switch cable into the STOP socket

- The USB3 and the RS232 sockets should be left free.

VOG Control RS232
o g 2 Power
. ; “ ,‘ { 'y ! S .. .-_ 5 7
USB3 I footswitch ~ STOP 2x4AT

Fig. 11: View of the connection sockets

3. Now properly plug the power cable into a wall socket installed in a room for medical
devices.

Warning - The power cable must be connected directly into the wall socket. The use of an
extension cable and/or a multiple socket device is not permitted. By plugging it into an ex-
tension cable or a multiple socket device, the protective conductor resistance increases to
values that are not permitted. The electrical safety is no longer guaranteed in that case.

Warning - Every movement of the chair represents a risk for the examiner! Do not stand
near the chair during the rotation or swing test. Otherwise, you could cause damage to the
footrest or head rest. We therefore recommend that you mark the danger area on the floor
and always maintain a safety distance of at least 60 cm from the middle of the upper part of
the chair, measured over the Rotary axis.
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Fig.12: Connection diagram for the VRC-01 Rotary chair system

FCT 9 pole D-SUB female

Serial connector

=

solder side

Serial connector

Fig. 13: Connection diagram for the VOG glasses to the VRC-01 Rotary chair system
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Fig. 14: Assembly drawing

2.3.3. Cable mounts for the VOG glasses

Warning - Please make sure that you don't damage the video cable when Rotarying the VRC-

01 Rotary chair!

1. Insert the cable for the VG40 video glasses through the hook for this on the back of the
chair so that the cable does not hang down on the floor. After using the VG40 video
glasses, we recommend that you hang the coiled cable and the glasses themselves over

the hook on the back of the chair. See Fig. 15
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Fig. 15: Cable hook to hang the cable for the VOG glasses

3. Examinations with the VRC-01 Rotary chair

3.1. Test preparation

Before you start the examination, you should follow these instructions:

Caution - On a daily basis, before you use the chair, you should check that all cables con-
nected to the chair are properly connected. Make sure the foot switch is working properly.
When you press down on the foot pedal, the green control display of the foot switch should
light up. If so, you can be sure that the Rotary chair system is working properly.

Warning - The Rotary chair test may not be carried out if the examiner is not sure whether
the patient is actually still sitting in the chair. Any attempt by a patient to stand up during
the test could be dangerous for the patient.

We strongly advise against performing the Rotary chair test with frail patients or patients
who have cervical spine (neck) problems.

Children must be at least six years old if an examination using the chair is to be carried out
with them. In any case, make sure that the child is sitting on the chair during the entire ex-
amination period.

Warning - Uncontrolled movements of the Rotary chair could pose a danger for the patient!
Even if these occur very rarely, you should always stay close to the emergency stop button.

When you press the emergency stop button, you are switching off the power supply of the
Rotary chair drive and the control module. The Rotary chair, however, will continue to ro-

tate and will turn slowly, due to the momentum it still has. Therefore, the emergency stop
button should only be used in case of a malfunction of the Rotary chair system. In all other
cases, the control module functions should be used. With these functions, you can control
the movements of the Rotary chair in a targeted manner.

Warning - Every movement of the chair poses a risk for the patient if he/she is not strapped
in! Strap the patient in and tighten the safety belt. NEVER insert the safety belt so that it is
behind the patient. This circumvents the safety circuit of the Rotary chair system and endan-
gers the patient during rotation of the chair.
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If the safety belt is not inserted, a switch in the VRC-01 Rotary chair system prevents it from
being moved by the motor. Likewise, the power supply of the control module is switched
off so that it cannot control the Rotary chair drive.

Warning - Every movement of the chair represents a risk for the examiner! Do not stand
near the chair during the rotation or swing test. Otherwise, you could cause damage to the
footrest or head rest.

Warning - Please make sure that you don't damage the cable for the video glasses when Ro-
tarying the VRC-01 Rotary chair!

Insert the cable for the VG40 video glasses through the hook for this on the back of the chair
so that the cable does not hang down on the floor (see Fig. 15).

3.2. Performing the test

General notes

The VRC-01 Rotary chair system is intended for "traditional" rotation and turning tests. The
control unit is used to control the chair, as shown in Fig. 17.

Warning - There is a risk of injury!

For the protection of the patient, it is essential that you as the examiner are constantly pre-
sent during the test using the VRC-01 Rotary chair so that you can press the emergency stop
switch in case of an emergency. It is equally important that the patient remains strapped in
during the entire examination.

The following sections describe the operation and the individual movement patterns for
these tests.

Rotary chair tests on adults

Virtually all the Rotary chair tests (except for the cervical spine test) are designed to test
the horizontal arc of the inner ear. For this reason, we recommend that you lower the pa-
tient's head 30° to the front so that the horizontal arcs are actually in the horizontal posi-
tion.

In this inclined position, the horizontal arcs are most effectively stimulated because the en-
dolymphs in the arcs react most directly to the rotating or swinging movements of the
chair.

We recommend using the forked head rest so that the patient's head stays fixed at the
working level.

Rotary chair tests on children

Warning - There is a risk of injury! Children must be at least six years old if an examination
using the chair is to be carried out with them.
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3.2.1. Turning the Rotary chair system on

The foot switch is used to turn on the VRC-01 Rotary chair system (Fig. 16).

Fig.16: Foot switch

After pressing the foot switch, the green LED in the foot switch lights up and the switch
chair system is supplied with power. Safety circuits ensure that the Rotary chair does not
move and can only carry out controlled movements through the control unit.

Caution - Do not try to turn the Rotary chair by hand while the system is turned on. Doing so
can damage the drive of the Rotary chair! Only use the following buttons on the control unit
to turn the chair.

D) @

Pressing the foot switch a second time turns the system off again.

After the VRC-01 Rotary chair system is turned on, the control unit is ready for operation.
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3.2.2. Control unit functions
The VRC-01 Rotary chair system is controlled by the control unit (Fig. 17).
(1) Display: Power supply

— (2) Display: Selected movement profile

VRC - 1
e (3) Button to select the movement profile
®
5 & (4) Display: Turn counterclockwise
3 Gl o (5) Button to select the movement profile
® counterclockwise
(6) Display stop button
® (7) Stop button
g (8) Display: Profile is uploaded

(9) Display: Brake activated
(10) Display: Home button (zero point of travel)
(11) Display: Turn clockwise

(12) Button to select the movement profile
clockwise

(13) Home button (zero point of travel)

Fig. 17: Operating unit

After turning the Rotary chair on, the control unit is supplied with power and the light-emit-
ting diodes (LEDs) (1), (4), (10) and (11) light up. The function select (button (3)), home (but-
ton (13)) and the two rotational direction buttons (5) and (12) are active.

As long as no profile is selected (all the LEDs (2) are off), the Rotary chair can be moved
with buttons (5) and (12). As long as one of these buttons is pressed, the chair moves (to
the left with button (5), to the right with button (12) and it stops as soon as the button is
released.

When you press the home button (13), the Rotary chair turns to the preset zero position.
This process can be interrupted by pressing the STOP button (7).

You can select the movement profiles, as described in the following section, by pushing the
select (3) button. When this button is pressed, the Constant LED is lit and the Home LED
(10) goes off. After pressing it again, the selection of the movement profile moves one step
further. You can see which movement profile is selected by the LED that is lit in the LED
block (2). The movement profile selection can be interrupted at any time by pressing the
STOP (7) button.

The Rotary chair will not move yet.

You can start the movement with the selected movement profile by pressing the button (5 -
to the left) or (12 - to the right). After pressing one of these buttons, the LEDs (4) and (11)
turn off and the LED (8) active lights up. It indicates that the movement profile is running.
The movement starts approx. 2 seconds after pressing one of these buttons.
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Warning - Every movement of the chair represents a risk for the examiner! Do not stand
near the chair during the rotation or swing test. Otherwise, you could cause damage to the
footrest or head rest.

Warning - Every movement of the chair poses a risk for the patient if he/she is not strapped
in! Strap the patient in and tighten the safety belt. NEVER insert the safety belt so that it is
behind the patient. This circumvents the safety circuit of the Rotary chair system and endan-
gers the patient during rotation of the chair.

The movement of the Rotary chair can be interrupted by pressing the STOP button. An ex-
ception to this is the Permanent profile (see the section "Movement profiles")

3.2.3. Movement profiles

The following movement profiles are available:

3.2.3.1. Constant

The chair speeds up at constant acceleration until it has reached the specified final speed. It
maintains this speed for the duration of the constant rotation. Then it decelerates at the
specified speed (deceleration) until it stops.

The test can be performed in both directions (rotating clockwise or counterclockwise). This
is usually not necessary because there is no difference in the labyrinths. Only the order of
the direction of acceleration varies.

Parameters:
Acceleration 3°/s?
Duration of acceleration 30 s (= 90°/s final speed)
Constant rotation duration 120s
Deceleration 3°/s?
Duration of deceleration 30s

Table 1: Parameters of the Constant function

3.2.3.2. Impulses

The chair speeds up at constant acceleration until it has reached the specified final speed. It
maintains this speed for the duration of the constant rotation. Then it brakes abruptly until
it comes to a standstill.

The test can and should be performed in both directions (rotating clockwise or counter-
clockwise).
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Parameters:

Acceleration 3°/s?
Duration of acceleration 30 s (= 90°/s final speed)
Constant rotation duration 120s

Table 2: Parameters of the Impulses function

3.2.3.3. Sinusoidal

The chair swings in a sinusoidal manner with constant frequency and final speed. The rotat-
ing direction at the start of the swinging movement can be clockwise or counterclockwise.

Parameters:

Final speed 60°/s

Frequency/duration of periods 0.05Hz/20s

Number of periods 6

Table 3: Parameters of the Sinusoidal function

3.2.3.4. Harmonic

The chair swings in a sinusoidal manner. At the end of the period, the frequency is doubled
and the number of periods is increased by one.

Parameters:

Final speed 50°/s

Frequency/duration of periods 0.01 Hz /1005

Stages 7

corresponds to an acceleration of
201°/s%in in the last stage

Table 4: Parameters of the Harmonic function
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3.2.3.5. Cervical

The chair turns slowly in one direction, stays there for a short time and then turns in the
other direction back to the same displacement. It stays there again for the same amount of
time and then returns to the starting position.

Parameters:

Displacement 60°

Time it stays in one position | 10s

Table 5: Parameters of the Cervical function

3.2.3.6. Permanent

The chair speeds up at constant acceleration until it reaches the final speed. It maintains
this speed until the examiner presses the stop button. Then the chair brakes slowly at con-
stant deceleration until it comes to a standstill. This test stops automatically. In this test,
the chair cannot be stopped quickly by pressing the stop button.

Parameters:
Acceleration 2°/s?
Maximum speed 400°/s
Deceleration 2°/s?

Table 6: Parameters of the Permanent function

Warning - This profile ABSOLUTELY MUST NOT be carried out if the patient is not securely
seated in the chair with the safety belt fastened. The high centrifugal force during rapid ro-
tation would inevitably throw the patient out of the chair and cause serious injuries. NEVER
insert the safety belt so that it is behind the patient. This circumvents the safety circuit of
the Rotary chair system and endangers the patient. Make sure the patient's feet are se-
curely strapped to the footrest with the Velcro strap.
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4. Maintenance and service

4.1. Service and repairs

Note - There are no user-serviceable parts inside the VRC-01 Rotary chair system. Opening
the VRC-01 Rotary chair system may result in electric shock. The device may only be opened
for this purpose by trained personnel. In case of errors, please write a detailed description of
the error(s) and contact your supplier.

Never use defective devices!

4.2, Cleaning and maintenance

The VRC-01 Rotary chair system is maintenance-free. However, we recommend that you
perform safety technical checks at intervals that do not exceed 12 months.

Please make sure you keep the device clean. For cleaning that device, use a soft, slightly
moistened cloth with a small amount of neutral detergent. Make sure no moisture gets into
the device!

4.3. Replacement of fuses

Warning - For safety reasons and to avoid forfeiting the warranty, the housing of the VRC-
01 Rotary chair system may only be opened and serviced by authorized service personnel.

Warning - Before replacing a fuse, turn the device off and disconnect it from the power sup-
ply (unplug it).

To replace the power fuses, which are accessible from the outside (under the power socket
of the Rotary chair) - see Fig. 18 - proceed as indicated below to check and/or replace fuses:

Removing the fuse: 1. Disconnect the power cable from the wall socket.

Power 2. Remove the plastic cover over the area under the chair
where all the cables are connected.

3. Use a screwdriver to turn the fuse cover to the left, using
gentle pressure.

4. Remove both fuses and replace them with fuses of the
same type.

2x4AT

Fig.18: Power socket

Fuse types
When replacing the fuses, only use fuses of the following type:

5x20 mm fine-wire fuse, 4 A, slow-acting.
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5. Technical data

5.1. Delivery

- VRC-01 Rotary chair

- Adjustable head rest with Velcro band
- Foot switch with cable

- Emergency stop switch with cable

- Control unit with cable

- 5 m power cable
- Mounting hardware

5.2. Technical data

Drive

Speed

Acceleration

Brake

Max. patient weight
Slip rings

Measurements and weight
Diameter of the drive unit
Diameter of chair in prone position
Height excluding the head rest
Back rest of the chair is adjustable
Weight approx. 100 kg

Electrical connection data

Power supply
Electrical power consumption

Operating environment

Ambient temperature
Relative humidity
Air pressure

Storage

Ambient temperature
Relative humidity
Air pressure

Standards

Synchronous motor
0...400°/s

0...200°/s?

integrated solenoid brake
150 kg

24 enclosed slip rings, maintenance-free

78 cm

180 cm

150 cm

horizontal to vertical

230 V/50 Hz
max. 900 VA

0°C... +40°C
0 ... 95%, non-condensing
700 hPa ... 1060 hPa

-10°C ... +50°C
0 ... 95%, non-condensing
700 hPa ... 1060 hPa

Safety in accordance with EN 60601, third edition, protection class |
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Appendix 1 Standards and safety

Appendix 1.1 Symbols used

The device and this operating manual bear the CE symbol in accord-
ance with the Medical Device Directive 93/42/EEC 0123

Power supply via the power connection is switched on (ON). Corres-
ponds to Standard IEC 417-5007

Power supply via the power connection is switched off (OFF). Cor-
responds to Standard IEC 417-5007

et mprniit Warning about static charge

|::|:i] Follow the directions for use.

IPX1 System for information about protection against water penetration.

This system indicates how the device is protected against vertically
splashed water.

The devices bear this symbol because they fall under the
E 2002/96/EEC Directive on electrical and electronic devices (WEEE).

In European countries, the dashed WEEE symbol on mobile waste
bins provides a reminder that all electric and electronic products,

batteries and accumulators must be disposed of at a separate col-
lection point at the end of their service life. This requirement ap-

plies in the European Union. These products may not be disposed
of with household waste.

You can return your device and accessories to your retailer. You
can also contact your local government authorities to get infor-
mation about their disposal.
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Appendix 1.2 Warnings

- Do not store or operate the devices in temperatures or humidity that do not corre-
spond with the technical data in Section 5.2.

- Do not use the device when there are inflammatory anesthetics (gases) present.

- No parts of this device may be burned or used for any purpose other than what is
described in the respective manuals.

- The device and all devices connected to it with their own power supply must be
switched off before any connections are made.

- We recommend that you have an annual inspection of the device carried out. We
also recommend having a maintenance inspection carried out if the device shows
any damage.

- For safety reasons, accessories connected to the outputs of the device must be the
same type as those that were supplied with the system.

- Accessories to be disposed of must not be reused and must be replaced prior to ex-
amination of a new patient in order to prevent any infections.

- If the devices are exposed to strong radio waves, this can cause undesirable disrup-
tions and these kinds of disruptions may interfere with the procedure for recording
proper measurements. Many electronic devices emit electromagnetic fields, such as
mobile phones. We recommend that you restrict the use of these types of devices in
the vicinity of these test devices to the extent possible.

- Only use a power supply according to the specifications in Section 5.2 Technical
data.

- Any person who assembles an electromedical system must keep in mind that other
connected devices that do not meet the same safety requirements as this device may
affect the overall safety of the system.

- When selecting accessories to be connected, the following considerations must be
observed:

- Use of connected devices in a patient environment

- Proof that the connected devices have been tested in accordance with EN
60601-1 and/or EN60601-1-1 and UL2601-1 and CAN/CSA-C22.2 NO 601.1-
90.
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