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Preface

Thank you for choosing a Haag-Streit device. Provided you comply carefully with the regulations in these
instructions for use, we can guarantee reliable and trouble-free use of our product.

WARNING
Read the instructions for use carefully before commissioning this product. They contain important
information regarding the safety of the user and patient.
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1 Safety

WARNING!
These warnings must be complied with to guarantee safe operation of the product and to avoid any
danger to users and to patients.

NOTICE
Important information, please read carefully.

1.1 Comments on these instructions for use

NOTICE
In these instructions for use, the point is used as decimal separator.

1.2 Ambient conditions

Transport Temperature −20 °C ... +70 °C

Air pressure 500 hPa ... 1060 hPa

Relative humidity 10 % ... 95 %

Storage Temperature −10 °C ... +55 °C

Air pressure 700 hPa ... 1060 hPa

Relative humidity 10 % ... 95 %

Use Temperature +10 °C ... +35 °C

Air pressure 800 hPa ... 1060 hPa

Relative humidity 30 % ... 90 %

1.3 Shipment and unpacking

• Before unpacking the device, check whether the packaging shows traces of improper handling or damage.
If this is the case, notify the transport company that delivered the goods to you.

• While unpacking, leave the device in the plastic bag for a few hours to reduce the risk of condensation.
• Unpack the device together with a representative of the transport company. Check the device for damage

after unpacking. If any parts are found to be damaged, make a report of any faulty parts. This report must
be signed by you and by the representative of the transport company.

• If the device is found to be damaged, return faulty devices in the appropriate packaging.
• Store packaging material carefully so that it can be used for potential returns or when moving.
• The original transport packaging meets the EN ISO 15004-1 transport conditions.

1.4 Installation warnings

WARNING
• Do not modify this device without authorisation from the manufacturer. Installation and repairs may

only be performed by trained specialists.
• Any third-party device must be connected in compliance with the EN 60601-1 standard.
• The USB port on the Control Panel must not be used with externally-powered devices.
• Only original Haag-Streit spare parts may be used.
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• Using this device adjacent to or stacked with other equipment should be avoided, as this could result
in improper operation. If such use is necessary, this device and the other equipment should be
observed to verify that they are operating normally.

• Grounding reliability can only be achieved when the unit is connected to a hospital grade receptacle.
(Not valid for EU countries).

• The device should be set up in such a way that the plug is always easily accessible and the device
can be disconnected from the mains easily.

1.5 Operation, environment

WARNING
• Never use the device in potentially explosive environments where volatile solvents (alcohol, petrol,

etc.) and flammable anaesthetics are in use.
• This device must not be operated close to high frequency surgical equipment and the radio frequency

shielded room of a medical electrical system for magnetic resonance imaging, where the intensity of
electromagnetic disturbances is high.

• Portable radio frequency communication equipment (including peripheral devices such as antenna
cables and external antennas) should be used no closer than 30 cm (12 inches) to any part of the
device, including cables specified by Haag-Streit. Otherwise, degradation of this device's
performance could result.

• If the device malfunctions, cease operation immediately and contact technical support to ensure
safety.

• If any changes in device performance are observed, stop use immediately and contact technical
support to address potential safety concerns.

• This device may only be used in accordance with the instructions in the 'Intended purpose / intended
use' chapter.

1.6 Disinfection

WARNING
The applied parts of the device must be disinfected prior to every measurement with a new patient. For
more information, see the 'Maintenance' chapter.

1.7 Warranty and product liability

• Please refer to the general terms and conditions outlined on www.haag-streit.com for the latest information
on warranty and product liability. Warranties might differ by countries and distribution channels.

• For USA only: This product is covered by a limited warranty, which may be reviewed at www.haag-streit-
usa.com.

• Haag-Streit products must be used only for the purposes and in the manner described in the documents
distributed with the product.

• The product must be handled as described in the 'Safety' chapter. Improper handling can damage the
product. This would void all guarantee claims.

• Continued use of a damaged product may lead to personal injury. In such a case, the manufacturer will not
accept any liability.

• Haag-Streit expressly rejects liability for incidental or consequential damage resulting from the use of the
product.

1.8 Reporting obligation

WARNING!
Any serious incident in relation to this device must be reported to the manufacturer and the regulatory
authority of the country where the event occurred.

HS Doc. No. 1500 7221069 02010 / 2025 – 03 Page: 5 / 47



1.9 Description of symbols

Follow the instructions for use
Read the instructions for use carefully,
which are available on the device and the
website

General warning, read the accompanying
documentation European certificate of conformity

Date of manufacture Manufacturer

Haag-Streit reference number Serial number

Trademark of the manufacturer Haag-Streit
AG

Notes on disposal, see the 'Disposal'
chapter

Listed European authorised representative Medical Device

TÜV Rheinland test symbol with approval
for INMETRO Brasil

MET Listed Mark with approval for USA
and Canada

For USA only: Federal law restricts this
device to sale by or on the order of a
physician or licensed practitioner.

Type B applied part

Ethernet interface USB interface

WLAN interface Bluetooth interface

1.10 Data protection and safety information

This chapter describes the security activities implemented in the product life cycle and security capabilities that
ensure cybersecurity for the Refractor 900. Haag-Streit is committed to providing best practices in cybersecurity to
guarantee that security is maintained throughout the product lifecycle and that cybersecurity risks are minimised to
provide a reliable and secure product for patients and customers alike.

Based on Security Risk Management (EN ISO 14971), a threat model was established to identify security risks
based on common threats and associated vulnerabilities. The identified security risks were then used as an input
to identify applicable security capabilities to manage these security risks. Each selected security capability was
then mapped to security requirements that were used to implement security controls as mitigations to security risks
to confidentiality, integrity, availability, authentication, authorisation and accountability of data and medical device
functions. The implementation of security controls followed secure design principles and implementation, and they
were submitted to verification and validation testing. With the security practices followed, security risks and
associated risks to patient safety have been effectively reduced to as low as possible.

1.10.1 Secure Product Life Cycle

In accordance with the Guidance on Cybersecurity for Medical Devices (MDCG 2019-16), Haag-Streit applies
reasonable efforts to continuously improve compliance with the secure product life cycle best practices (IEC
81001-5-1:2020) to ensure secure medical device development and support a defense-in-depth strategy. This
strategy includes the following practices:

• Security management
• Specification of security requirements
• Secure by design
• Secure implementation
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• Security verification and validation testing
• Management of security-related issues
• Security update management
• Security guidelines

With these practices, Haag-Streit fulfils all relevant cybersecurity requirements of the Medical Devices Regulations
(MDR). These practices are meant to ensure that security practices are implemented in the design and
development of medical devices and medical device software, and to provide a method to quickly address newly
discovered security vulnerabilities and threats to products already placed on the market.

The Haag-Streit devices contain personal patient data and therefore comprehensive precautions need to be taken.
The subsequent precautions are crucial for both end-users and the organisation responsible to manage the risks
associated with network interfaces, cybersecurity and data protection.

To help maintain confidentiality, integrity and availability of patient data and provide authentication, authorisation
and auditing, the Refractor 900 features security capabilities that are based on threats and vulnerabilities identified
in the security risk analysis.

Code Security capa-
bility

Security threat Security vulnerabili-
ty

Security control

AUDT Audit controls Unauthorised
software use
Audit log manip-
ulation

Lack of audit trail
Lack of audit log ac-
cess protection

The device can generate audit records relevant
to security (actions, events and errors).

AUTH Authorisation Unauthorised
access

Lack of access con-
trol

The device has a dedicated yet simple user
management interface for certain presets.

CNFS Configuration of
security fea-
tures

Theft and fraud Incorrectly configured
or maintained security
features

Security configurations can only be changed by
a technician with a separate login.

CSUP Cyber security
product up-
grades

Theft and fraud Lack of security
patches/updates

Haag-Streit ensures secure installations and
system updates by trained service technicians
and certified partners.

IGAU Health data in-
tegrity and au-
thenticity

Transmission
errors

Lack of cryptographic
means to protect in-
tegrity of data

The device sends encrypted data according to
the DICOM standard and checks the integrity of
the sent and stored data.

RDMP Third-party
components in
product lifecycle
roadmaps

Software or pro-
gramming er-
rors

Lack of system devel-
opment life cycle pro-
cedures

The manufacturer ensures that secure software
lifecycle is being followed.

SAHD System and ap-
plication hard-
ening

Malicious de-
struction of data

Lack of a firewall
Lack of network pro-
tection and manage-
ment

The device blocks unwanted connection at-
tempts.

TXCF Transmission
confidentiality

Unauthorised
data access

Lack of encryption for
transmitted data

The device encrypts transmitted data.

TXIG Transmission
integrity

Transmission
errors

Lack of cryptographic
means to protect in-
tegrity of data

The device checks the integrity of transmitted
data.

DTBK Data backup
and disaster re-
covery

Loss of system
availability

Lack of system set-
ting recovery strategy

The device settings can be stored and recov-
ered.
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2 Intended purpose / intended use
This device is indicated for the determination of a patient's subjective refractive error.

2.1 Device description

The Refractor 900 is an ophthalmic optical device that can be used to determine the subjective refraction of a test
person. This is determined based on objectively measured ametropia and is required for fitting spectacle lenses or
contact lenses. As a digital refractor, the Refractor 900 enables the user to import objective refraction data from
peripheral devices and to export the subjective refraction data to EMR (Electronic Medical Record) systems.

The system consists of a phoropter head, a Control Panel, and a Central Unit. The phoropter head is the interface
to the patient where the different lenses are located. The Control Panel is the interface to the operator allowing
them to import and export data, to select different tests, and to control the examination. The Central Unit provides
the physical connection between the different components and contains the power supply for the complete system.

2.1.1 Principles of operation

The phoropter head consists of two packages of lenses required to compensate for refractive errors, as well as
special media (filters, apertures, cross-cylinder lenses). The patient looks through lenses that can be swivelled in
the housing. Motors are used to switch the test lenses. The Control Panel provides the eye care specialist with full
control over the examination process. The digital phoropter provides the option to work in data network systems
and therefore to simplify the workflow of refraction determination.

2.2 Indications for Use

The Refractor 900 is a phoropter designed to determine refractive errors and assess visual acuity, with the
objective of identifying optimum vision correction solutions.

2.2.1 Medical purpose

This device has the following medical purpose:

• Investigation of the refractive state of the eye.

2.2.2 Patient population

This device is intended for use on human patients with the physical ability to sit in front of a phoropter with their
head resting against the forehead rest in a steady position and the cognitive capacity to follow instructions while
maintaining a stable fixation with their eye to distinguish between visual impressions.
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2.2.3 Part of the body

This device is intended for the examination of the human eye.

2.2.4 Indications

The use of this device is indicated for the following medical conditions:

• Hyperopia
• Myopia
• Presbyopia
• Spherical visual impairments
• Cylindrical visual impairments

In certain configurations, additionally:

• Prismatic visual impairments:
◦ Strabismus divergens
◦ Strabismus convergens

2.2.5 Contraindications

There are no known contraindications.

2.2.6 Intended users

Users are qualified medical professionals such as ophthalmologists, optometrists, opticians and researchers, or
other qualified specialists as permitted by local legislation. The interpretation of refractive results is restricted to
professionals with the appropriate educational background as permitted by local legislation.

2.2.7 Operating environment

This device is intended to be used in professional health care facilities such as hospitals, physicians, optometrists
and opticians practices.

2.2.8 Limitations and exclusions from use

This device is not permitted to be used to plan surgical procedures.

2.3 Clinical benefits

The Refractor 900 allows the subjective refraction of patients to be determined, ensuring optimum correction of
visual impairments tailored to the individual patient.
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3 Introduction

3.1 Refractor 900 components

3.1.1 Phoropter head

1. Centre connection
2. Near reading rod
3. Spirit level
4. Mounting near reading rod
5. Forehead rest rod
6. Prism compensator (optional)

7. Aperture
8. Forehead rest (applied part)
9. Central Unit connection

10. Camera & LED for CVD adjustment or
patient observation

11. Near reading - Rotary chart
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3.1.2 Control Panel

12. Touch display
13. Keyboard to control the phoropter

14. Central Unit connection
15. USB port
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Functions on the keyboard to control the phoropter

16. Clear (delete values)
17. Open / close right

aperture
18. Scrolling within the

visual acuity of the
optotypes

19. Sphere
20. Cylinder
21. Different functions

('equal' in XCYL mode /
reload visual optotypes
(random) / confirmation
button)

22. Axis
23. Addition menu (near

reading test)

24. Scrolling within the
visual acuity of the
optotypes

25. Open / close left
aperture

26. Open the menu
27. Mask optotype, mask

changes with each press
(row, column, single,
block)

28. Optotype overview
29. Optotype red / green
30. Filter overview
31. Cross cylinder test
32. Data export
33. Insert prism
34. Aperture left eye

(monocular)

35. Control wheel (change
values by turning &
pressing)

36. Aperture binocular
37. Aperture right eye

(monocular)
38. Back (close a menu)
39. PD/PH & CVD

adjustment
40. Without correction

(comparsion value)
41. Lensmeter (comparsion

value)
42. Previous refration

(comparsion value)
43. Autorefractor

(comparsion value)

3.1.3 Central Unit

44. Fuse protection
45. Antenna connection
46. Fuse protection
47. Serial ports (connect

Autorefractor, Lensmeter
or EMR system)

48. ON/OFF switch
49. Status light
50. Power supply
51. LAN connection
52. USB ports

53. Connection Control
Panel

54. Status light
55. Connection phoropter

head
56. Status light
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3.1.4 WEB interface

1. Occluder R/L (tap to
switch side)

2. PD value (tap to adjust
PD/PH/CVD)

3. Occluder right/left (tap to
open/close)

4. Status bar, info/error
message screen

5. Monitor status / Show
optotype

6. Customisable button 1
(activate prism mode)

7. Minimise error message
8. Customisable button 2

(activate XCYL mode)
9. Patient contact status (x

patient not in position, √
patient in position)

10. Customisable button 3
(use fog)

11. Activate step size 1/8
12. User profile (tap to

switch)
13. Arrow up for VA
14. VA value (tap to store

VA)
15. Arrow down for VA
16. Back (close a menu)
17. Clear (delete values)

18. Import data
19. Export data
20. Autorefractor

(comparison value)
21. Without correction

(comparison value)
22. Lensmeter (comparison

value)
23. Previous refraction

(comparison value)
24. Control wheel
25. Increase
26. Confirm/OK
27. Decrease
28. Patient observation
29. Open menu
30. Optotype favourites 1-8

(tap to select)
31. Prism button (tap to

activate prism), binocular
when active

32. ADD button (tap to
activate ADD), binocular
when active

33. Vertical prism values for
OD and OS (tap to
select)

34. Horizontal prism values
for OD and OS (tap to
select)

35. Comparison values for
prism vertical OD/OS

36. Comparison values for
prism horizontal OD/OS

37. Comparison values for
ADD OD/OS

38. ADD values for OD/OS
(tap to select)

39. Comparison values for
cylinder axis OD/OS

40. Cylinder axis values for
OD/OS (tap to select)

41. Comparison values for
cylinder power OD/OS

42. Cylinder power values
for OD/OS (tap to select)

43. Comparison values for
sphere OD/OS

44. Sphere values for OD/
OS (tap to select)

45. Activate comparison
value (Lensmeter)

46. VCC/VSC (N-VCC/N-
VSC), VA OD, VA
binocular, VA OS

47. Date & time

NOTICE
Apart from the controls (16 – 27) the functions on the touch display to control the phoropter are identical.
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3.1.5 Filter menu

Filter Image Description
Open aper-
ture

Tap to open the apertures for the active eye side. If an occluder is
closed / open, select it by using the hard keys or on the touch dis-
play.

Close aper-
ture

Tap to close the apertures for the active eye side. If an occluder is
closed / open, select it by using the hard keys or on the touch dis-
play.

Pinhole Tap to set a pinhole aperture on the active eye side and close the
aperture on the inactive side. The eye side changes after setting
the parameters or manually by pressing the hard key or on the oc-
cluder symbol in the touch display.

Left pol. fil-
ter (V-filter)

Tap to set a left polarised filter on the right and a right polarised
filter on the left. If you want to change the filter, accept this in the
filter menu or switch to A-filter on the occluder symbol.
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Right pol.
filter (A-fil-
ter)

Tap to set a right polarised filter on the right and a left polarised
filter on the left. If you want to change the filter, accept this in the
filter menu or switch to V-filter on the occluder symbol.

Maddox
cylinder

Tap to retract a horizontal Maddox cylinder on the right & open
aperture on the left. If the vertical Maddox cylinder is required on
the left, the filter can be changed directly in the occluder symbol.

Retinoscopy
lens

Tap to set the retinoscopy lenses binocularly (depending on the
selected power in the settings menu). If a pinhole diaphragm is re-
quired, the respective eye side must be changed by pressing the
hard key or in the occluder symbol.

Red/green
filter

Tap to retract the red filter on the right & the green filter on the
left.

HS Doc. No. 1500 7221069 02010 / 2025 – 03 Page: 15 / 47



Dissociation
prism

Tap to set a 6 dpt base up prism on the right and an open di-
aphragm on the left. To set a 10 dpt base inside prism on the left
and the diaphragm open on the right, the hard key or the symbol
in the occluder must be pressed.

3.1.6 Optotype menu
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Description Optotype Description Optotype
Landolt rings Sloan letters

Tumbling E Kolt symbols

Pigassou LEA like

Polarised binocular
balance test

Red/green test
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Colour blindness Numbers

ETDRS ETDRS left

ETDRS right Dot chart

Phoria test Phoria test incl. fixa-
tion point

Cyclophoria Double cyclophoria

Vertical coincidence
test

Horizontal coinci-
dence test
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Stereo balance test Stereo triangle

Fixation point Osterberg

Cowen test Schober test

Four dot worth test Horizontal Mallet
test

Vertical Mallet test Grid test

Amsler grid Test Crollmann cross test

Further information and optotypes are provided in the instructions for use for the Acuity Chart 900. This list only
contains the optotypes that are supported by the Refractor 900.

HS Doc. No. 1500 7221069 02010 / 2025 – 03 Page: 19 / 47



4 Device assembly / installation

WARNING
• Do not modify this device without authorisation from the manufacturer. Installation and repairs may

only be performed by trained specialists.
• Contact your Haag-Streit representative for installation, repairs and modification work on the system.

The contact details are available at www.haag-streit.com.
• Only original Haag-Streit spare parts may be used.
• Ensure that the device is positioned to allow easy unplugging.
• To avoid the risk of electric shock, this equipment must only be connected to a supply main with

protective earth.
• To ensure proper device functionality after installation, start the device and test all main functions.

4.1 Packaging list

The Refractor 900 phoropter will come in several system components and must be installed at its final usage
location by trained specialists. Any transport safety packaging must be removed prior to commissioning. A
refraction table or a stand to mount the digital Refractor 900 is not included.

The following parts of Refractor 900 need to be assembled:

• Phoropter head
• Central Unit
• Connection cable (phoropter head to Central Unit)
• Power supply

4.2 Installing accessories

Control Panel:

• Connection cable (Control Panel to Central Unit)
• Near reading rod

4.3 Replacing the forehead rest

The forehead rest can be replaced if damaged or for any other reason.

1. To replace the forehead rest, push the white connector upwards. The front support then comes out of
the clamping bracket.

2. Clean the mounting bracket for the forehead rest.
3. Press the new forehead rest against the clamping bracket from top to bottom until you hear a click and

the forehead rest engages.

The forehead rest is listed as a spare part and is available from your distributor (see table in the 'Appendix'
chapter).
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4.4 IT network integration

4.4.1 Purpose of integrating into an IT network

This device is designed to exchange data with peripheral devices and EMR (Electronic Medical Record) systems
over a network. Additionally, the network connection enables a web browser to be used for system control.

4.4.2 Required characteristics

To ensure effective operation, a stable network connection with sufficient bandwidth to support data transfer is
required.
For further details, see the 'Minimum network requirements' chapter.

4.4.3 Required configuration

The organisation responsible must configure the network to:

• Ensure that the device has reliable access to required services (e.g., DHCP, DNS, NTP).
• Maintain firewall and access control rules to prevent unauthorised traffic.
• Use segmented network zones if required for security compliance.

For further details, see the 'Minimum security requirements' chapter.

4.4.4 Intended information flow and routing

The device facilitates data exchange as follows:

• Device ↔ Peripheral devices
• Device ↔ EMR system
• Device ↔ Web browser (for system control)

To ensure data integrity and security, the organisation responsible must:

• Ensure proper firewall rules and routing settings.
• Prevent unauthorised access or interception of data.

4.4.5 Failures

Failure of the IT network could lead to:

• Loss of data exchange, preventing updates in the EMR system.
• Interruption of web-based system control, requiring manual operation.
• Security risks if network vulnerabilities are exploited.

4.4.6 Network safety responsibility

Connection to an IT network that includes other equipment could result in previously unidentified risks to patients,
operators or third parties. The organisation responsible must identify, analyse, evaluate and control these risks.
Subsequent changes to the IT network can introduce new risks and require additional analysis.
Changes to the IT network include:

• Changes to the IT network configuration
• Connecting additional items to the IT network
• Disconnecting items from the IT network
• Updating equipment connected to the IT network

HS Doc. No. 1500 7221069 02010 / 2025 – 03 Page: 21 / 47



• Upgrading equipment connected to the IT network

The organisation responsible must ensure that the network environment is secure and meets all applicable
cybersecurity requirements. This includes, but is not limited to:

• Protection against unauthorised access, data breaches, and cyber threats.
• Ensuring network stability and availability.
• Compliance with relevant regulations and institutional security policies.

4.4.7 Interruption of network functionality

If the intended use of the device is compromised due to network issues, interference, or security concerns, the
following actions must be taken:

1. Disconnect the device from the network until a secure and stable connection is restored.
2. Assess the network security status to determine the cause of the disturbance.
3. If the issue persists, contact the Haag-Streit service department for further assistance.

The device remains operational for local use even when disconnected from the network, ensuring continued
functionality where possible.

5 Commissioning
The initial commissioning is performed by a qualified service technician. Once the device has been set up, follow
these steps:

Turn the power switch on.

• The LED on the Central Unit back plane will now illuminate, indicating that the device is active.
• Wait until Refractor 900 is showing the main screen.

If the device does not start as expected, refer to the troubleshooting section or contact the service department of
Haag-Streit for further assistance.

6 Operation
Before use, the phoropter must be attached to an examination unit by a trained service technician who is
specialised in this field.

6.1 Patient set-up/positioning

6.1.1 Positioning phoropter head

1. Positioning the phoropter head: Centre the phoropter head in front of the patient at eye level with the
aperture.

2. Patient head placement: Instruct the patient to rest their head against the forehead rest. If the patient is
leaning against the forehead rest, the display will show one of the following symbols.
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Patient in correct position Patient not in position

NOTICE
Depending on the connection and chair unit, the positioning of the Refractor 900 may vary. With a right/left-side
connection, the Refractor 900 is securely integrated with the table unit and cannot be adjusted in position. In this
case, adjustments can be made by altering the chair position. With a central connection, it is crucial to use the
spirit level to ensure that the phoropter is level.

6.1.2 Adjust pupil distance/ pupil high (PD/PH)

1. Press the 'PD/PH' button or select the setting by tapping the PD/PH button on the touch display. In
addition, the menu can also be opened via the PD between the two occluders.

2. The occluder now contains reticle lenses that enable precise positioning.
3. Position the patient so that they can view through OS initially. The Refractor 900 can be adjusted on

the right side in subsequent steps.
4. Adjust the PD by turning the control wheel or pressing the '+' or '–' buttons on the mobile interface until

it reaches the correct position. Both sides or, if selected, the monocular side of the phoropter will adjust
accordingly.

5. Press the control wheel or the 'OK' button on the mobile interface to confirm the value
→ The system will activate the value field for PH.

6. Adjust the PH by turning the control wheel or pressing the '+' or '–' buttons on the mobile interface until
it reaches the correct position. The right side (OD) of the phoropter will adjust accordingly.

7. Press the control wheel or the 'OK' button on the mobile interface to confirm the value
→ The system will activate CVD adjustment.

6.1.3 Adjust corneal vertex distance (CVD)

1. Confirm the values of the PD/PH by pressing the 'CVD' button. The camera image for positioning the
CVD is activated on the Control Panel. The right eye side (OD) is initially displayed, but this can be
changed by pressing the 'L' button.

2. The CVD can be brought into the correct position by turning the control wheel or by pressing the '-->|'
or '|<--' button on the screen. The forehead support is moved into the new position by a motor.

3. The 'blue' line is used as a guide to set the CVD to the 16 mm distance defined by the device. The
device is in the correct position when the cornea and the blue line on the screen touch.

NOTICE
• Only one side of the eye can be displayed. Binocular is not possible.
• If a different CVD value is subsequently required for the spectacle prescription, the device offers the option

of converting the correction using the CVD converter.
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6.2 Data import

The data import can be carried out using various methods such as an EMR system, the converter box or via the
NFC system. Depending on the import method selected, the process may vary slightly.

6.2.1 Data import via EMR

The EMR system must be connected to the Refractor 900 via RS-232 or Ethernet.

1. Trigger the export of the refraction data to the Refractor 900 in the EMR-System.
2. Press 'Import' in the Refractor 900 menu.

→ The patient list will open.
→ The patients in the patient list are identified with their patient ID or patient number.

3. Choose the correct patient for the examination.
→ The Refractor 900 will insert the imported refraction data.
→ The imported data can be retrieved later using the 'Prev. Ref.' button and can be compared to the
new refraction.

6.2.2 Data import via converter box

The converter box must be connected with a peripheral device and with the Refractor 900 via RS-232 or ethernet
connection.

1. Trigger the export of the refraction data to the Refractor 900 in the peripheral device.
2. Press 'Import' in the Refractor 900 menu.

→ The patient list will open.
→ The patients in the patient list are identified with their patient ID or patient number.

3. Choose the correct patient for the examination.
→ The Refractor 900 will insert the imported refraction data.
→ The imported data can be retrieved later using the predefined button 'AR', 'LM' or 'Prev. Ref.' and
can be compared to the new refraction.

6.2.3 Data import via NFC system

One of the NFC systems must be connected to the converter box that is already installed with a peripheral device.
The other one must be connected to the Refractor 900.

The NFC cards are required to use the NFC system.

1. Insert, or lay the NFC card on an NFC system
2. Trigger the export process of the refraction data to the NFC card in the connected device.
3. Take the NFC card and lay it on the NFC system for the Refractor 900.
4. Press 'Import' in the Refractor 900 menu.

→ The patient list will open.
→ The patients in the patient list are identified with their patient ID or patient number.

5. Choose the correct patient for the examination.
→ The Refractor 900 will insert the imported refraction data.
→ The imported data can be retrieved later using the predefined button 'AR', 'LM' or 'Prev. Ref.' and
can be compared to the new refraction.

6.3 Basic

6.3.1 Select eye

To open or close the apertures for OD/OS, press the R (OD), L (OS) or B (Binocular) button.
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• Press the 'R' button to open or close the aperture monocularly for OD
→ The values for OD will be activated.

• Press the 'L' button to open or close the aperture monocularly for OS
→ The values for OS will be activated.

• Press the 'B' button to open or close the aperture binocularly for OD and OS
→ The values for OD & OS will be activated.

The aperture for the inactive eye closes automatically during refraction. The settings in the menu can be used to
define which side of the eye should be open/closed at the start of a new refraction examination.

6.3.2 Select data field

To adjust the refraction values manually, there is the option to select the data field directly. Press the buttons or
defined keys on the touch display accordingly. This function can be used to adjust the values of the sphere (S),
cylinder (C), axis (A), prism and addition (ADD).

Touch display:
Tap the middle field labelled with S, C, A, Prism or ADD to activate binocular values. By tapping the value field to
the right or left of a data field, it is possible to adjust the values monocularly for the selected eye side.

Control Panel:
Press button 'B' and a corresponding letter labelled with S, C, A, Prism or ADD to activate binocular values. Press
either 'R' or 'L' followed by a value field to adjust monocular values for the selected eye side.

It is possible to define an automatic sequence in the settings, which will be applied as the default procedure for
each refraction.

Active fields will be always be highlighted in 'blue'. Please refer to the screenshot in the 'WEB interface' chapter for
visualization.

6.3.3 Adjust values

6.3.3.1 Sphere (S)

1. Activate the sphere field
2. Adjust value:

◦ Control Panel: Rotate the control wheel to set the sphere value to the required value. Depending
on the preset, the step size and the turning direction for '+' or '–' may vary. The steps of the
sphere value may be ± 0.25 dpt or ± 0.125 dpt. If the control wheel is pressed down while
turning, the increment can be changed to ± 1 dpt.

◦ WEB controller: The sphere values can be set to the required value by pressing the '+' or '–'
button. The steps of the sphere value can be ± 0.25 dpt or ± 0.125 dpt.

3. Press the control wheel or the 'OK' button to confirm the sphere value and proceed to the defined next
step.

6.3.3.2 Cylinder (C)

1. Activate the cylinder field
2. Adjust value

◦ Control Panel: Rotate the control wheel to set the cylinder value to the required value.
Depending on the preset, the step size and the turning direction for '+' or '–' can vary. The steps
of the cylinder value can be ± 0.25 dpt or ± 0.125 dpt. If the control wheel is pressed down when
turning, the increment can be changed to ± 1 dpt.

◦ WEB controller: The cylinder values can be set to the required value by pressing the '+' or '–'
button. The steps of the cylinder value can be ± 0.25 dpt or ± 0.125 dpt.

3. Press the control wheel or the 'OK' button to confirm the cylinder value and proceed to the defined next
step.
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6.3.3.3 Axis (A)

1. Activate the axis field
2. Adjust value

◦ Control Panel: Rotate the control wheel to set the axis value to the required value. Depending
on the preset, the step size and the turning direction for '+' or '–' can vary.

◦ WEB controller: The axis values can be set to the required value by pressing the '+' or '–' button.
3. Press the control wheel or the 'OK' button to confirm the sphere value and proceed to the defined next

step.

6.3.3.4 Addition (ADD)

To perform a near test, the optional near reading rod including holder must be attached to the phoropter. Further
information on the near reading rod can be requested from the distributor.

1. Press the 'ADD' button or select it on the touch display.
→ The Refractor 900 will automatically move into the convergence position and binocular vision
intended for the near test.

2. Fold down the near reading rod including near reading charts.
3. Adjust value

◦ Control Panel: Rotate the control wheel to adjust the addition value to the required value.
Depending on the preset, the step size may vary (± 0.25 dpt or ± 0.125 dpt). If the control wheel
is pressed downward while turning, the step size can be changed to ± 1 dpt.

◦ WEB-Controller: The addition values can be adjusted to the required value by pressing the '+' or
'–' button. Depending on the preset, the step size may vary (± 0.25 dpt or ± 0.125 dpt).

4. Press the control wheel or the 'OK' button on the mobile interface to confirm the value.
5. Press the 'Back' button to exit the ADD menu.

→ The phoropter will move to the standard position.
6. Fold the near reading rod back up.

NOTICE
The convergence position is chosen for a distance of 40 cm.

6.3.4 Cross cylinder

The XCYL test can be performed using two different modes. In the pre-settings, you can define whether the
automatic or manual XCYL mode should be activated. Automatic mode will start each time the patient's spherical
glass is defined. Manual mode only starts when the XCYL button is pressed.

Before starting an XCYL test, the patient's best spherical lens should be defined.

NOTICE
• We recommend using a round optotype for the XCYL test, such as a Landolt ring or the dotted rings.
• If the control wheel is turned more than five times in one direction in XCYL mode, the value for C or A can

be adjusted manually.

In the pre-settings it is possible to choose between a 'smart' and 'manual' mode to define the best value for the
XCYL.

• If 'smart' is activated, the Refractor 900 will support to find the best values.
• If 'manual' is activated, there will be less support to find the best value for the XCYL. The examiner has to

define the best value.
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6.3.4.1 Cross cylinder manual

1. Press the 'XCYL' button on the Control Panel or on the touch display.
→ The system will switch the Optotype to the selected favourite.

2. Check astigmatism at 90° & 180°/0°: Turn the control wheel to switch between 1 & 2.
3. If 1 or 2 is better, use the control wheel to confirm the better value. If they are equal, press 'Enter'.
4. If they are equal, the system will check the astigmatism at 45° & 135°: Turn the control wheel to switch

between 1 & 2.
5. If 1 or 2 is better, use the control wheel to confirm the better value. If they are equal, press 'Enter'.
6. If 1 or 2 is better, the system will go to the next step to check the cylinder axis. If they are equal, press

'Enter' and the system will close XCYL mode.
7. Turn the control wheel to switch between 1 & 2.
8. If 1 or 2 is better, use the control wheel to confirm the better value and the Refractor 900 will adjust the

value for the cylinder axis.
9. Repeat until the patient says that the optotype appears equal. Press 'Enter' to go to the next step. As

soon as the device has reached a final value, it moves on to the next step. In the next step, the system
will adjust the power of the cylinder.

10. Turn the control wheel to switch between 1 & 2.
11. If 1 or 2 is better, use the control wheel to confirm the better value and the Refractor 900 will adjust the

value for the cylinder power.
12. Repeat until the patient says that the optotype appears equal. Press 'Enter' to end cross cylinder

mode.

NOTICE
It is possible to set the C-Power first and then return to the axis manually. The sequence is always run through
from the selected sequence to the end.

6.3.4.2 Cross cylinder automatic

The automatic XCYL test must be activated in the pre-settings. Within the refraction process, the system
automatically switches to XCYL mode after the sphere.

1. Check astigmatism at 90° & 180°/0°: Turn the control wheel to switch between 1 & 2.
2. If 1 or 2 is better, use the control wheel to confirm the better value. If they are equal, press 'Enter'.
3. If they are equal, the system will check the astigmatism at 45° & 135°: Turn the control wheel to switch

between 1 & 2.
4. If 1 or 2 is better, use the control wheel to confirm the better value.
5. If they are equal, press 'Enter' to go to the next step, where the system will check the axis for the

cylinder.
6. Turn the control wheel to switch between 1 & 2.
7. If 1 or 2 is better, use the control wheel to confirm the better value.
8. The Refractor 900 will adjust the value for the cylinder axis.
9. Repeat until the patient says that the optotype appears equal Press 'Enter' to got to the next step

where the system will adjust the power of the cylinder.
10. Turn the control wheel to switch between 1 & 2.
11. If 1 or 2 is better, use the control wheel to confirm the better value and the Refractor 900 will adjust the

value for the cylinder power.
12. Repeat until the patient says that the optotype appears equal. Press 'Enter' to end cross cylinder

mode.

6.3.5 Binocular balance

Which value should be added to the sphere can be defined in the pre-settings. It is possible to choose between the
following values: +0.5 dpt, +0.75 dpt, +1.0 dpt, +1.5 dpt, +2.0 dpt

1. Select the 'BB fog' button in the menu to start a binocular balance test.
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2. The Refractor 900 inserts a binocular prism with the value for OD = 3 dpt basis down and OS = 3 dpt
basis up. In addition, the value of the sphere will be adjusted to the predefined value. The view of the
patient is fogged.

3. Check that the patient can see two images, one below and one above. If this is not the case, the
PRISM values must be adjusted. To change the PRISM values, these must be selected.

4. Ask the patient: Which visual sign is clearer, up or down?
◦ Answer up: Increase sphere value for OD.
◦ Answer down: Increase sphere value for OS.

5. Adjust the values until the answer of the patient is that the optotypes appear similar.
6. Press the control wheel or the 'OK' button to go to the next step.
7. Reduce the values of the sphere until the best binocular vision is reached.
8. Press the control wheel or the 'OK' button to save the values and to close the 'BB fog' menu.

6.4 Near Reading Test

To perform a near reading test, the optional near reading rod with holder must be attached to the phoropter.
Further information on the near reading rod can be requested from the distributor.

1. Press the 'ADD' button or select it on the touch display. The Refractor 900 will automatically move into
the convergence position and binocular vision intended for the near test.

2. Fold down the near reading rod including near reading charts.
3. Adjust value

◦ Control Panel: Rotate the control wheel to adjust the addition value to the required value.
Depending on the preset, the step size may vary when turning the control wheel (± 0.25 dpt or ±
0.125 dpt). If the control wheel is pressed downward while turning, the step size can be changed
to ± 1 dpt.

◦ WEB controller: The addition values can be adjusted to the required value by pressing the '+' or
'–' button. Depending on the preset, the step size may vary when pressing the buttons (± 0.25
dpt or ± 0.125 dpt).

4. Press the control wheel or the 'OK' button to confirm the value and proceed to the next step in the
defined sequence. The phoropter exits the ADD menu and returns from the convergence position to
the standard position.

5. Fold the near reading rod back up and click it into the designated holder.

NOTICE
The convergence position is chosen for a distance of 40 cm.

6.4.1 Fused Cross Cylinder Test - FCC Test

The ADD menu must be activated and the near reading rod with near reading chart must be in the correct position.

NOTICE
The cross-cylinder lenses are fixed in the lens aperture with the specification +0.5 dpt & axis 90°.

1. Press the 'Fused cross cylinder' button on the touch display to start the test.
2. Select the optotype of the cross grid on the near reading chart.
3. Ask the patient: Which lines are sharper/clearer, horizontal or vertical?

◦ Answer horizontal is sharper/clearer: Increase the value of the ADD by turning the control wheel
or choosing '+' in the WEB control.

◦ Answer vertical is sharper/clearer: Decrease the value of the ADD by turning the control wheel
or choosing '–' in the WEB-control.

4. Repeat step 3 until both lines are similarly sharp/clear
5. End the fused cross cylinder test

◦ Save and end
→ The Refractor 900 stores the fused cross cylinder value and ends test mode.

◦ Discard values and end
→ The Refractor 900 rejects the values, returns to the initial value and ends test mode.
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6.4.2 Negative and positive relative accommodation test (NRA/PRA test)

The ADD-menu must be activated and the near reading rod with near reading chart must be in the correct position.

1. Press the 'NRA/PRA' button on the touch display to start the test.
2. Select an optotype with letters in different visual acuity or a similar optotype.
3. Adjust value: If the ADD value is increased, the value of the NRA will be defined and, in the next step,

the PRA value. If the ADD value is decreased, the value of the PRA will be defined and, in the next
step, the NRA value.

◦ Control Panel: Rotate the control wheel to adjust the addition value to the required value.
Depending on the preset, the step size may vary (± 0.25 dpt or ± 0.125 dpt). If the control wheel
is pressed downward while turning, the step size can be changed to ± 1 dpt.

◦ WEB controller: The addition values can be adjusted to the required value by pressing the '+' or
'–' button. Depending on the preset, the step size may vary (± 0.25 dpt or ± 0.125 dpt).

4. Repeat step 3 until the optotype is unclear to the patient.
5. Press the 'OK' button to go to the next step.
6. Perform step 3 until the patient indicates that the visual acuity is blurred and then press the 'Enter' key.

The NRA or PRA is then defined depending on the selected start. Step 3 is repeated for the other
values (NRA or PRA). The defined upper limit (NRA) or lower limit (PRA) is saved.

7. If the NRA & PRA are defined, a pop-up opens with a choice between three options:
◦ Derive addition: Press the control wheel or the 'OK' button to insert the average value of the

NRA/PRA value for the ADD.
→ The test will end.

◦ Save NRA /PRA value: Press save to save the values of NRA/PRA without adjusting the ADD
value.
→ The test will end.

◦ Cancel: Press cancel to discard the values of NRA/PRA without adjusting the ADD value.
→ The test will end.

6.4.3 Amplitude of accommodation test (AoA test)

The ADD menu must be activated and the near reading rod with near reading chart must be in the correct position.

In this test, the amplitude of accommodation is measured or the ability to accommodate.

NOTICE
The AoA test is a monocular test.

1. Press the 'Amplitude of accommodation' (AoA) button on the touch display to start the test.
2. The Refractor 900 will insert an occluder for OS, OD will be open.
3. Adjust value

◦ Control Panel: Turn the control wheel to increase the minus ADD value until the optotype is
unclear to the patient.

◦ WEB control: Press the '–' button to increase the minus ADD value until the optotype is unclear
to the patient.

4. Press the control wheel or press the 'OK' button to store the ADD values for OD. The occluder will
close at OD and will open the occluder for OS.

5. Repeat step 3 for OS and press the control wheel or press the 'OK' button to store the ADD values for
OS.

6. If both eyes are tested, the system will calculate the delta of AoA and the test can be ended.
7. End the AoA test:

◦ Save AoA
→ The values of the AoA will be stored, the initial values of ADD will be inserted when the test is
ended.

◦ Cancel AoA
→ The values of the AoA will be discarded, the initial values of ADD will be inserted when the
test is ended.
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6.5 Prismatic tests

NOTICE
The prismatic tests can only be done if a Refractor 900 with prism is used (Art. No. 1420242)

1. Press the 'PRISM' button or select it on the touch display to open the prismatic menu.
→ The Refractor 900 will insert the prism compensator.
→ The values for the horizontal prism are activated binocularly and can be adjusted. If the vertical
prism should be adjusted first, it is possible to switch through by pressing the value field on the touch
display. It is also possible to adjust the values for the prism monocular.

2. Adjust values
◦ Control Panel: Rotate the control wheel to set the prism value to the required value. Depending

on the preset, the step size and the turning direction for '+' or '–' may vary. The steps of the
prism value can be ± 0.25 dpt or ± 0.125 dpt. If the control wheel is pressed down while turning,
the increment can be changed to ± 1dpt.

◦ WEB controller: The prism values can be adjusted to the required value by pressing the '+' or '–'
button. Depending on the preset, the step size may vary when pressing the buttons (± 0.25 dpt
or ± 0.125 dpt).

It is possible to switch the values of the prism between XY and polar advertisement.

• The button for the switch must be activated in the preset as a customised button.
• In the default settings, you can choose between 'Vector XY' and 'Polar' as the basic setting for the prism.

If the prism value is only measured monocularly, there is the option to press the 'Split prism' button to split the
values binocularly.

• The button for the split of the value must be activated in the preset as a customised button.

To exit the prism menu, press the 'Back' button and the phoropter will remove the prism compensator lenses.

6.5.1 Phoria test

NOTICE
The prismatic tests can only be done if a Refractor 900 with prism is used (Art. No. 1420242)

The prismatic test menu must be activated and the prisms of the Refractor 900 must be inserted.

Press the 'Phoria' button on the touch display to start the test.
→ The Refractor 900 inserts the prism with the values of 6 dpt base down for OD and 10 dpt base nasal for OS.

Horizontal phoria test

1. Select the optotype which is just a vertical line or a single optotype. In the preset, an optotype favourite
can be stored for a special test. This enables the optotype to be selected easily.

2. Ask the patient whether there are two images? One above and one below.
◦ Answer No: Decrease the value of OD with base temporal.
◦ Answer Yes: Press 'OK' or the control wheel to confirm. The device will continue to the vertical

phoria test.
3. Adjust values

◦ Control Panel: Rotate the control wheel to set the prism value to the required value. Depending
on the preset, the step size and the turning direction for '+' or '–' may vary. The steps of the
prism value can be ± 0.25 dpt or ± 0.125 dpt. If the control wheel is pressed down while turning,
the increment can be changed to ± 1 dpt.

◦ WEB controller: The prism values can be adjusted to the required value by pressing the '+' or '–'
button. Depending on the preset, the step size may vary (± 0.25 dpt or ± 0.125 dpt).

4. Press the control wheel or the 'OK' button to go to the next step, 'Vertical phoria test'
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Vertical phoria test

Once the horizontal phoria test is complete, the Refractor 900 inserts the prism with the values of 6 dpt base down
for OD and 10 dpt base nasal for OS.

1. Select the optotype which is just a horizontal line or a single optotype. In the preset, an optotype
favourite can be stored for a special test. The optotype can then be selected easily.

2. Ask the patient whether there are two images? One above and one below.
◦ Answer No: Decrease the value of OD with base temporal.
◦ Answer Yes: Go to the next step.

3. Adjust values
◦ Control Panel: Rotate the control wheel to set the prism value to the required value. Depending

on the preset, the step size and the turning direction for '+' or '–' may vary. The steps of the
prism value can be ± 0.25 dpt or ± 0.125 dpt. If the control wheel is pressed down while turning,
the increment can be changed to ± 1 dpt.

◦ WEB controller: The prism values can be adjusted to the required value by pressing the '+' or '–'
button. Depending on the preset, the step size may vary (± 0.25 dpt or ± 0.125 dpt).

4. Press the control wheel or the 'OK' button to store the values of the phoria test.
5. The menu will be closed and the Refractor 900 will return to the initial position.

6.5.2 Fusion range measurement test (FRM test)

NOTICE
The prismatic tests can only be done if a Refractor 900 with prism is used (Art. No. 1420242)

• The prismatic test menu must be activated and the prisms of the Refractor 900 must be inserted.
• The FRM test measures the divergence- and the convergence strength.

Press the 'Fusion range measurement' button or select it on the touch display to start the FRM test.

Divergence

1. Select an optotype which just displays a vertical row.
→ The Refractor 900 starts at the value '0' and increases the prism with the base nasal step by step
until the patient indicates a blur.

2. Adjust value
◦ Control Panel: Rotate the control wheel to set the prism value to the required value. Depending

on the preset, the step size and the turning direction for '+' or '–' may vary. The steps of the
prism value can be ± 0.25 dpt or ± 0.125 dpt. If the control wheel is pressed down while turning,
the increment can be changed to ± 1 dpt.

◦ WEB controller: The prism values can be adjusted to the required value by pressing the '+' or '–'
button. Depending on the preset, the step size may vary (± 0.25 dpt or ± 0.125 dpt).

3. Press the control wheel or the 'OK' button to confirm that the prism values make a blurred vision.
→ The Refractor 900 stores the value as 'blur'.

4. Increase the value of the prism with the base nasal step by step until the patient indicates two images.
5. Press the control wheel or the 'OK' button to confirm that the patient sees double images with the

inserted prism values.
→ The Refractor 900 stores the value as 'break'.

6. Reduce the value of the prism with the base nasal step by step until the patient indicates a fused
image.

7. Press the control wheel or the 'OK' button to confirm that the patient sees a fused image with the
inserted prism values.
→ The Refractor 900 stores the value as 'recover'.

Convergence

1. Select an optotype which just displays a vertical row.
→ The Refractor 900 starts at the value '0' and increases the prism with the base temporal step by
step until the patient indicates a blur.

2. Adjust value
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◦ Control Panel: Rotate the control wheel to set the prism value to the required value. Depending
on the preset, the step size and the turning direction for '+' or '–' may vary. The steps of the
prism value can be ± 0.25 dpt or ± 0.125 dpt. If the control wheel is pressed down while turning,
the increment can be changed to ± 1 dpt.

◦ WEB controller: The prism values can be adjusted to the required value by pressing the '+' or '–'
button. Depending on the preset, the step size may vary (± 0.25 dpt or ± 0.125 dpt).

3. Press the control wheel or the 'OK' button to confirm that the prism values make a blurred vision.
→ The Refractor 900 stores the value as 'blur'.

4. Increase the value of the prism with the base temporal step by step until the patient indicates two
images.

5. Press the control wheel or the 'OK' button to confirm that the patient sees double images with the
inserted prism values.
→ The Refractor 900 stores the value as 'break'.

6. Reduce the value of the prism with the base temporal step by step until the patient indicates a fused
image.

7. Press the control wheel or the 'OK' button to confirm that the patient sees a fused image with the
inserted prism values.
→ The Refractor 900 stores the value as 'recover'.
→ Divergence and Convergence are defined. The Refractor 900 opens a pop up to end the test.

8. End the test
◦ Save and end

→ The Refractor 900 stores the fused cross cylinder value and ends test mode.
◦ Discard values and end

→ The Refractor 900 rejects the values, returns to the initial value and ends test mode.

6.6 CVD converter

The obtained refraction data can be calculated to a different vertex distance using the CVD converter.

1. Press the 'menu' button or use the slide in function on the touch display to open the menu.
2. Select the 'CVD converter' field in the menu settings to open the calculator.

→ The Refractor 900 measures the refraction with a CVD of 16mm. All calculations will be made from
this base.

3. Select the preferred CVD distance in the selection field (12 mm, 0 mm and SE)
→ The Refractor 900 shows the new calculated refraction values on the basis of the chosen CVD.

4. Press the control wheel or the 'OK' button to close the menu. Alternatively, the 'Back' button can also
be pressed.

NOTICE
The calculated values will not be stored or exported.

6.7 Save visual acuity

Visual acuity can be measured without and with correction, both monocularly and binocularly.

Before it is possible to save the visual acuity, a suitable optotype must be selected and the best possible visual
acuity for the patient must be determined.

Visual acuity without correction (VSC) / with correction (VCC)

1. Before saving the visual acuity, define whether it should be saved as binocular or monocular (R & L
separate)

2. Press the button with the best visual acuity on the touch display or Web-GUI.
→ The numbers -2, -1, 0, 1, 2 will be displayed.

3. Confirm how well the patient was able to read this visual acuity and whether other optotypes could be
possible from a better visual acuity. This can be indicated depending on the number:

–2 = Lower visual acuity was better
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–1 = Lower visual acuity was better but the patient can still read something

0 = The patient can read the optotypes in the visual acuity

+1 = Higher visual acuity is possible

+2 = Higher visual acuity is possible and the patient will see some optotypes

→ The value of the visual acuity is saved.

6.8 Comparison of refraction data

It is possible to connect different devices or EMR systems to the Refractor 900. This connection enables the
function to compare values from different devices to the subjective refraction. The device provides you the
opportunity to insert data from a Lensmeter (LM), Autorefraction (AR), Previous Refraction (Prev. Ref.) and without
any correction (SC).

Before the data can be compared, it must be imported into the Refractor 900. Follow the procedure in the 'Data
import' chapter.

1. Press the preferred data to compare to the subjective refraction (LM, AR, Prev. Ref, SC).
→ The Phoropter inserts the chosen values.

2. Press the button again to go back to the subjective refraction.

It is possible to switch between LM, AR, Prev.Ref. & SC but not to compare them directly.

6.9 Data export

The measured values must be exported after each examination if the values obtained are to be saved. The
Refractor 900 does not save the data automatically and lost measured values cannot be restored.

Previous measurements can be exported as new refraction values. The measured data can be exported on the
touch display or by clicking the 'Export' button. The data can be exported via various connections (EMR system,
Nexio module or NFC system). The selected connection is set in the service settings.

The patient list created in the Refractor 900 can be used as the basis for the data to be exported.

WARNING
Prior to exporting results, the displayed values must be reviewed for plausibility. While the system
includes a self test that generates an error message if calibration is incorrect, it remains essential to
assess the plausibility of the on-screen values.

NOTICE
If the results are not plausible, repeat the examination. If the issue persists even after a restart, contact your
Haag-Streit representative.

6.9.1 Data export via EMR

The EMR system must be connected to the Refractor 900 via RS-232 or an Ethernet connection.

1. Press the 'Export' button for the Refractor 900 to export the refraction data to an EMR system.
→ The Refractor 900 opens a pop-up to check whether the export should really be executed.

2. Press 'OK' to continue or press 'Cancel' to go back to the refraction.
→ The export process takes a few seconds, during which the system performs a quick calibration.
→ A pop-up opens with an info message:

◦ The export was successful.
◦ Error, the export was unsuccessful.
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6.9.2 Data export via converter box

The converter box must be connected with a peripheral device and to the Refractor 900 via RS-232 or ethernet
connection.

1. Press the 'Export' button for the Refractor 900 to export the refraction data to a peripheral device.
→ The Refractor 900 opens a pop-up to check whether the export should really be executed.

2. Press 'OK' to continue or press 'Cancel' to go back to the refraction.
→ The export process takes a few seconds, during which the system performs a quick calibration.
→ A pop-up opens with an info message:

◦ The export was successful.
◦ Error, the export was unsuccessful.

6.9.3 Data export via NFC system

One of the NFC systems must be connected to the converter box that is already installed with a peripheral device.
The other one must be connected to the Refractor 900.

The NFC cards are required to use the NFC system.

1. Press the 'Export' button for the Refractor 900 to export the refraction data to a NFC card.
→ The Refractor 900 opens a pop-up to check whether the export should really be executed.

2. Press 'OK' to continue or press 'Cancel' to go back to the refraction.
→ The export process takes a few seconds, during which the system performs a quick calibration.
→ A pop-up opens with an info message:

◦ The export was successful.
◦ Error, the export was unsuccessful.

6.10 Messages

Event
type

Event ID Event header Event context

Information MSG_I_IMPORT_OK, Data Import
successful

Data Import successfully completed.

MSG_I_EXPORT_OK, Data Export
successful

Data Export successfully completed.

MSG_I_CONVERGENCE, Convergence
Position

Phoropter is in convergence position.

MSG_I_NO_CONVERGENCE, Not Convergence
Position

Phoropter is not in convergence
position.

MSG_I_NO_PRISM, No Prism
available

Phoropter has no prism compensator
to insert.

MSG_I_IMPORT_ROUNDED, Data Import
Rounded

Imported data was rounded.

MSG_I_SVC_PARAM_CHANGED, Set Parameter Parameter was successfully
changed.

MSG_I_LOGFILES_EXPORT_OK, Logfiles Logfiles successfully exported.

MSG_I_XCYL_LIMIT, XCyl exceeds limit XCylinder cannot be inserted.
System limit reached.

MSG_I_CYL_POWER_LIMIT, Cylinder Power
out of range

New Cylinder Power cannot be set.
System limit reached.
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Warning MSG_W_NO_PDPH, PD/PH not
imported

Check pupil distance and height.

MSG_W_MONITOR_COMM_ERROR, Monitor Error Monitor Communication Error.

MSG_W_SVC_PARAM_INVALID, Set Parameter Specified parameter value is invalid.

MSG_W_CAMERA, Camera problem Camera 1 / Camera 2

Error MSG_E_MONITOR_UNAVAILABLE, No Monitor Monitor not connected.

MSG_E_SVC_PARAM_FAILED, Set Parameter Changing parameter failed.

MSG_E_IMPORT_UNSUPPORTED, Data Import Failed Import contains unsupported values.

MSG_E_IMPORT_FAILED, Data Import Failed Data Import Failed

MSG_E_EXPORT_FAILED, Data Export Failed Data Export Failed

MSG_E_USER_I_E_FAILED, Import / Export for
User failed

User data not imported / exported.

MSG_E_NO_PREV_REF, Prev Ref data
empty

No values for Prev Ref available.

MSG_E_SETTING_TIME_FAILED, Setting Time Setting time failed.

MSG_E_MOTOR_TEST_FAILED, Init failed Refraction data is unreliable. The
system will be restarted.

MSG_E_SYSTEM_RESET_FAILED, System Reset
failed

Please contact a service technician.

MSG_E_COMM_HEAD_FAILED, Head
communication
error

Last refraction values cannot be
validated.

MSG_E_LOGFILES_EXPORT_FAILED, Logfiles Export of logfiles failed.

MSG_E_WRONG_PWD, Access Denied Access to Service Menu denied.

MSG_E_POWEROFF_FAILED, System Error Shutdown/Reboot failed.

MSG_E_SYSTEM_ERROR_DETAIL System Error System Error, Text depending on
error.

7 Decommissioning
Press the power button to switch the device off or press the 'Sleeping mode' button in the menu to put the device
into a power reduced state.

Before decommissioning the device, the user must perform a factory reset to ensure that no confidential data
remains on the device.

NOTICE
The power button on the Refractor 900 does not disconnect the device from the electric mains. Disconnect the
power supply from the Central Unit by unplugging the mains connector if the device is not needed for an
extended period of time.
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8 Technical data

8.1 Power supply

Type SL Power Electronics Corp.

Model SLE65S2403N01

Mains voltage 100 − 240 VAC

Current consumption 64.8 VA

Operating frequency 50 − 60 Hz

8.2 Central Unit

General data Dimensions L × W × H 200 × 270 × 90 mm

Central Unit weight 2.8 kg

Electrical Input voltage 24 VDC / ±5%

Power 2.7 A / 64.8 VA

Fuses 2 × T3.15 AH / 250 V

Ports Phoropter PoE

Control Panel PoE

Acuity Chart 900 Bluetooth

EMR system RJ45

Converter box RJ45

NFC system USB

8.3 Phoropter head

Spherical power Adjustment range -20 − 19.25 dpt

Adjustment steps 0.125, 0.25 & 1.0 dpt

Cylinder power Adjustment range 0 − 8 dpt

Adjustment steps 0.125, 0.25 & 1.0 dpt

Axis Adjustment range 0° − 179°

Adjustment steps 1° & 10°

Cross cylinder Adjustment steps 0.125 & 0.25 dpt

Prism power * Adjustment range 0 − 20 cm/m

Adjustment steps 0.25 & 1 cm/m

Corneal vertex distance (CVD) Marker position 16 mm

Marker position tolerance ± 0.15 mm

Forehead support Adjustment range 0 − 20 mm

Adjustment steps 0.1 mm
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Pupil distance (PD) Adjustment range 24 − 40 mm

Adjustment steps 0.1 mm

Pupil hight (PH) Adjustment range 0 − 13 mm

Adjustment steps 0.5 mm

Convergence Position 400 mm

Leveling Spirit level for centre
connection

Free aperture 23 mm

Thickness of the housing at the viewing
opening

26 mm

General data Dimensions L × W × H (with PD = 64mm) 309 × 75 × 235 mm

Refractor 900 weight 3.3 kg

Refractor 900 weight with prism 3.3 kg

Refractor 900 weight (connection R or L) 3.3 kg

Refractor 900 weight with prism
(connection R or L)

3.3 kg

* only Refractor 900 with prism

8.4 Control Panel

Control Panel (L × W × H) 241 × 280 × 213

Screen resolution 1280 × 800

Screen resolution (inch) 10.1

Adjustment angle of Screen 30 − 45°

Control Panel weight 2.5 kg

8.5 Minimum network requirements

Minimum network requirements for communication:

LAN 100 Mbit/s

WLAN 100 Mbit/s, 2.4 GHz frequency band

8.6 Minimum security requirements

Minimum security requirements for communication:

LAN/WLAN protocol RFC 2616 HTTP/1.1

8.7 Wireless communication

Module Raspberry Pi RM0
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Frequency
2.4 GHz (2.400 GHz to 2.495 GHz)
5 GHz (5.150- GHz to 5.825 GHz)
The range may vary depending on the country

Power of WLAN (2.4 GHz
& 5 GHz)

20 dBm (100 mW)

Power of Bluetooth (2.4
GHz)

10 dBm (10 mW)

9 Maintenance

WARNING
• Do not modify this device without authorisation from the manufacturer. Installation and repairs may

only be performed by trained specialists.
• Contact your Haag-Streit representative for installation, repairs, modification work and calibrations on

the system. The contact details are available at www.haag-streit.com.
• Only original Haag-Streit spare parts may be used.

9.1 Device inspection

Check the lenses periodically for dirt. Clean the outer glass surfaces of the phoropter as needed, using a soft, lint-
free cloth. If dirt is present inside the lenses, contact your Haag-Streit representative.

9.2 Service

To guarantee a long service life, the device must be cleaned weekly as described in the 'Cleaning and disinfection'
chapter, and protected with the dust cover when not in use.

We recommend having the device inspected once per year by an authorised service technician to maintain
optimum functionality:

Action on device Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Function and safety check • • • • • • • • • •

Cleaning • • • • • • • • • •

We also recommend larger services at these intervals:

Action on components Year 1 Year 3 Year 6 Year 9

Replace the forehead rest • • • •

Cleaning and greasing • • •

Replace the optics •

Replace the control unit key caps set •

Further details related to tasks complete by an authorised technicians are provided in the installation guide and
service manual which are available on the Haag-Streit Extranet platform.
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9.3 Cleaning and disinfection

WARNING
• Always disconnect unit from the electricity supply before undertaking any maintenance, disinfection or

cleaning.
• The efficacy of the disinfectants is determined by the disinfection manufacturers.
• The efficacy of the disinfectants mentioned was not tested for their correct disinfection effect on the

applied parts.
• The efficacy of the disinfectants must be validated by the user's disinfection process.
• Comply with the stipulated exposure time.
• Observe the manufacturer's safety instructions.
• Too strong or aggressive disinfectants or cleaning liquids, e.g. hydrogen peroxide, will damage the

finish and coating of the device.
• Do not use sprays.
• Do not use any towels that drip
• Wring out any soaked towels before use when necessary.
• Ensure that no liquid penetrates the device.
• Do not use alternative cleaning methods other than those specified by the manufacturer, device

performance can be affected.
• Always comply with the national disinfection regulations.

9.3.1 Device in general

Regular dusting of the device is sufficient. More stubborn dirt can be removed using a cleaning towel dampened
with drinking water or alcohol at a maximum of 70%. The cleaning intervals for cleaning the complete device must
be reasonable (e.g. once per week).

9.3.2 Touch display

Fingerprints and dust on the touch display can be removed using a display towel or a cloth made damp with
drinking water.

9.3.3 Patient touchable parts

WARNING
In order to comply with general hygiene requirements and to prevent the transmission of infections, the
applied parts must be disinfected prior to every examination with a new patient.

Applied parts

• Forehead rest

Accessible parts

• Phoropter head on the patient side
• Forehead rest rod

10 Appendix

10.1 Accessories / functionals parts / detachable parts / consumables

Components REF

Control Panel 1024078
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Forehead rest 1024825

Wall mounting kit 1024707

Near reading kit 7221090

Converter box 900 1024704

NFC transfer box 1024705

NFC transfer card 1024706

Acuity Chart 900 1024702

Acuity Chart 900 polarised 1024708

10.2 Legal regulations

• This device was developed and designed in accordance with the EN 60601-1 and EN 60601-1-2 standards.
• The EN 60601-1 standard must be observed when using different medical and/or non-medical electrical

devices in combination.
• Compliance of the device with the EU 2017/745 (Medical Device Regulation) is confirmed by the CE-

designation.
• You can request a copy of the declaration of conformity for this device from Haag-Streit at any time.
• Statutory accident regulations must be observed.

WARNING!
The device may only be operated in an environment in which standard values in accordance with
standard EN 60601-1 are observed.

10.3 Classification

Standard EN 60601-1 Protection class II

Operating mode Continuous operation

EU 2017/745 (Medical Device Regulation) Class I

FDA Class II

10.4 Disposal

Electrical and electronic devices must be disposed of separately from household waste! This device was
made available for sale after 13th August 2005. For correct disposal, please contact your Haag-Streit
representative. This will guarantee that no hazardous substances enter the environment and that
valuable raw materials are recycled.

10.5 Observed standards

EN 60601-1

EN 60601-1-2

ISO 17664-2:2021
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10.6 Information and manufacturer's declaration concerning electromagnetic
compatibility (EMC)

10.6.1 General

This device fulfils the requirements on electromagnetic compatibility according to IEC 60601-1-2:2014+A1:2020
(Edition 4.1). The device is built so that the generation and emission of electromagnetic interference is limited to
the extent that other devices are not disturbed in their use in accordance with the regulations and so that the
device itself is suitably immune to electromagnetic interference.

WARNING!
• Electrical medical devices and systems are subject to special EMC measures and must be installed in

accordance with the EMC instructions contained in this accompanying document.
• Use of accessories, transducers and cables other than those specified or provided by Haag-Streit

could result in increased electromagnetic emissions or decreased electromagnetic immunity of this
device and result in improper operation.

• Third-party devices may only be connected in compliance with the IEC 60601-1 standard.

WARNING!
• Avoid damage due to high electrostatic discharges (ESD). Electrostatic discharges with voltages

exceeding 8 kV to the plastic housing of the phoropter head may affect the device.
• We cannot rule out that ESD with higher voltages may destroy internal electronic components of the

device.
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10.6.2 Emitted interference

This product is intended for use in the electromagnetic environment specified below. The customer or the user of
this product should ensure that it is used in such an environment.

Emission test Compliance Electromagnetic environment - guidance

RF emissions
CISPR 11

Group 1 This product uses RF energy only for its internal functions.
Therefore, its RF emissions are very low and are not likely to
cause any interference in nearby electronic equipment.

RF emissions
CISPR 11

Class B

This product is suitable for use in all establishments, including
domestic establishments and those directly connected to the
public low-voltage power supply network that supplies buildings
used for domestic purposes.

RF emissions
CISPR 32

Class B

Harmonics emissions
IEC 61000-3-2

Not applicable

Voltage fluctuations/flicker
emissions
IEC 61000-3-3

Not applicable
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10.6.3 Electromagnetic immunity environment tested (part 1)

This product is intended for use in the electromagnetic environment specified below. The customer or the user of
this product should ensure that it is used in such an environment.

Immunity test IEC 60601 test level Compliance level Electromagnetic environment –
guidance

Electrostatic
discharge (ESD)
IEC 61000-4-2

± 8 kV contact
± 2, ± 4, ± 8, ± 15 kV air

± 8 kV contact
± 2, ± 4, ± 8, ± 15 kV air *

Floors should be wood, concrete
or ceramic tile. If floors are
covered with synthetic material,
the relative humidity should be at
least 30%.
* See warning in chapter 10.6.1
General

Electrical fast
transient/burst
IEC 61000-4-4

± 2 kV, 100kHz for power
supply lines *
± 1 kV, 100 kHz for input/
output lines *

± 2 kV, 100kHz for power
supply lines *
± 0.5, ± 1 kV, 100 kHz for
input/output lines *

The mains power quality should
be that of a typical commercial or
hospital environment.
* Not applicable for DC and I/O if
cable < 3 m.

Surge
IEC 61000-4-5

± 0.5, ± 1 kV line(s) to
line(s) *
± 0.5, ± 1, ± 2 kV line(s)
to earth *

± 1 kV line(s) to line(s) *
± 0.5, ± 1, ± 2 kV line(s)
to earth *

The mains power quality should
be that of a typical commercial or
hospital environment.
* Not applicable for DC and I/O if
cable < 3 m.

Voltage dips, short
interruptions and
voltage variations on
power supply input
lines
IEC 61000-4-11

0% UT: 0.5 cycle at 0°,
45°, 90°, 135°, 180°,
225°, 270° and 315°

0% UT: 1 cycle at 0°

0% UT: 250/300 cycles at
0°

70% UT: 25/30 cycles at
0°

0% UT: 0.5 cycle at 0°,
45°, 90°, 135°, 180°,
225°, 270° and 315°

0% UT: 1 cycle at 0°

0% UT: 250/300 cycles at
0°

70% UT: 25/30 cycles at
0°

The mains power quality should
be that of a typical commercial or
hospital environment.
If the user of this product requires
continued operation during power
mains interruptions, we
recommend that this product is
powered from an uninterruptible
power supply or battery.
UT is the a.c. mains voltage (100 –
240 V) prior to application of the
test level.

Power frequency
(50/60 Hz) magnetic
field
IEC 61000-4-8

30 A/m
50/60 Hz

30 A/m
50/60 Hz

Power frequency magnetic fields
should be at levels characteristic
of a typical location in a typical
commercial or hospital
environment.
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10.6.4 Electromagnetic immunity environment tested (part 2)

Portable and mobile RF communications equipment should be used no closer to any part of this product, including
cables, than the recommended separation distance calculated from the equation applicable to the frequency of the
transmitter.

These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects and people. Field strengths from fixed transmitters, such as base stations for
radio (cellular/cordless) telephones and land mobile radios, amateur radio, AM and FM radio broadcast and TV
broadcast cannot be predicted theoretically with accuracy. To assess the electromagnetic environment due to
fixed RF transmitters, an electromagnetic site survey should be considered.

Immunity test IEC 60601 test level Compliance level Electromagnetic environment - guidance

Conducted RF
IEC 61000-4-6

3 Vrms
150 kHz – 80 MHz
outside ISM bands
and amateur radio
band *

6 Vrms
150 kHz – 80 MHz in
ISM bands and
amateur radio band *

6 Vrms
150 kHz – 80 MHz
outside ISM bands
and amateur radio
band *

10 Vrms
150 kHz – 80 MHz in
ISM bands and
amateur radio band *

If the measured field strength in the location
in which this product is used exceeds the
applicable RF compliance level, this
product should be monitored to verify
normal operation. If abnormal performance
is observed, additional measures may be
necessary, such as reorienting or relocating
this product.

The minimum separation distance is
calculated by following equation:

E is the immunity test level in [V/m]
d is the minimum separation in [m]
P is the maximum power in [W]

RF wireless equipment maximum output
power and separation distance tested (at
30 cm):

TETRA 400: max 1.8 W
GMRS 460, FRS 460: max 2 W
LTE Band 13 and 17: max 0.2 W
GSM 800/900: max 2 W
TETRA 800: max 2 W
iDEN 820: max 2 W
CDMA 850: max 2 W
LTE Band 5: max 2 W
GSM 1800/1900: max 2 W
CDMA 1900: max 2 W
DECT: max 2 W
LTE Band 1, 3, 4, 25: max 2 W
UMTS: max 2 W
Bluethooth: max 2 W
WLAN 802.11b/g/n: max 2 W
RFID 2450: max 2 W
LTE Band 7: max 2 W
WLAN 802.11 a/n: max 0.2 W

Radiated RF
IEC 61000-4-3

3 V/m
80 MHz – 2.7 GHz
80% AM 1 kHz

5 V/m
80 MHz – 6 GHz
80% AM 1 kHz

Proximity field from
RF wireless
communication
equipment
IEC 61000-4-3

27 V/m
380 – 390 MHz
50% PM 18 Hz

28 V/m
430 – 470 MHz
FM ± 5 kHz
deviation, 1kHz sine

9 V/m
704 – 787 MHz
50% PM 217 Hz

28 V/m
800 – 960 MHz
50% PM 18 Hz

28 V/m
1700 – 1990 MHz
50% PM 217 Hz

28 V/m
2400 – 2570 MHz
50% PM 217 Hz

9 V/m
5100 – 5800 MHz
50% PM 217 Hz

27 V/m
380 – 390 MHz
50% PM 18 Hz

28 V/m
430 – 470 MHz
FM ± 5 kHz
deviation, 1kHz sine

9 V/m
704 – 787 MHz
50% PM 217 Hz

28 V/m
800 – 960 MHz
50% PM 18 Hz

28 V/m
1700 – 1990 MHz
50% PM 217 Hz

28 V/m
2400 – 2570 MHz
50% PM 217 Hz

9 V/m
5100 – 5800 MHz
50% PM 217 Hz
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Radiated fields in
close proximity
IEC 61000-4-39

8 A/m
30 kHz

65 A/m
134.2 kHz

7.5 A/m
13.56 MHz

The IEC 61000-4-39
test is not applicable
as no such RFID
devices are closer
than 0.15 m.

Interference may occur in the vicinity of
equipment marked with the following
symbol:

* The ISM (industrial, scientific and medical) bands between 150 kHz and 80 MHz are: 6.765 – 6.795 MHz,
13.553 – 13.567 MHz, 26.957 – 27.283 MHz, 40.66 – 40.7 MHz. The amateur radio bands between 0.15 MHz
and 80 MHz are: 1.8 MHz – 2 MHz, 3.5 – 4.0 MHz, 5.3 – 5.4 MHz, 7 – 7.3 MHz, 10.1 – 10.15 MHz, 14 – 14.2
MHz, 18.07 – 18.17 MHz, 21.0 – 21.4 MHz, 24.89 – 24.99 MHz, 28.0 – 29.7 MHz, 50.0 – 54.0 MHz.

If the measured field strength in the location in which this product is used exceeds the applicable RF compliance
level above, this product should be monitored to verify normal operation. If abnormal performance is observed,
additional measures may be necessary, such as reorienting or relocating this product.

HS Doc. No. 1500 7221069 02010 / 2025 – 03 Page: 45 / 47



10.6.5 Recommended separation distances between portable and mobile RF
communications equipment and this product

This product is intended for use in the electromagnetic environment in which radiated RF disturbances are
controlled. The customer or the user of this product can help prevent electromagnetic interference by maintaining
a minimum distance between portable and mobile RF communications equipment (transmitters) and this product
as recommended below, according to the maximum output power of the communication equipment.

Separation distance according to frequency of transmitter [m]

Rated maximum output
power of transmitter [W]

150 kHz – 80 MHz
outside ISM and amateur

radio bands *
d = 1.2 √P **

150 kHz – 80 MHz in ISM
and amateur radio bands

*
d = 2.0 √P

800 MHz – 6 GHz (for
defined RF wireless
transmitters, see the

table above)
d = 2.0 √P

0.01 0.12 0.20 0.20

0.1 0.38 0.63 0.63

1 1.2 2.0 2.0

10 3.8 6.3 6.3

100 12 20 20

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in
metres [m] can be determined using the equation applicable to the frequency of the transmitter, where P is the
maximum output power rating of the transmitter in watts [W] according to the transmitter manufacturer.

* The ISM (industrial, scientific and medical) bands between 150 kHz and 80 MHz are: 6.765 – 6.795 MHz,
13.553 – 13.567 MHz, 26.957 – 27.283 MHz, 40.66 – 40.7 MHz. The amateur radio bands between 0.15 MHz
and 80 MHz are: 1.8 MHz – 2 MHz, 3.5 – 4.0 MHz, 5.3 – 5.4 MHz, 7 – 7.3 MHz, 10.1 – 10.15 MHz, 14 – 14.2
MHz, 18.07 – 18.17 MHz, 21.0 – 21.4 MHz, 24.89 – 24.99 MHz, 28.0 – 29.7 MHz, 50.0 – 54.0 MHz.
** Formulas coming from edition 3 of the IEC 60601-1-2.
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If you have any further questions, please contact your Haag-Streit representative at:

www.haag-streit.com/en/contact/distributors

HAAG-STREIT Deutschland
GmbH
Rosengarten 10
22880 Wedel, Germany

HAAG-STREIT AG
Gartenstadtstrasse 10
3098 Koeniz,
Switzerland

Phone
Fax
eMail
Internet

+41 31 978 01 11
+41 31 978 02 82
info@haag-streit.com
www.haag-streit.com

Wiki Revision ID: 29853
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