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Before Use

This operator's manual includes operating procedures, safety
precautions, maintenance, and specifications for the NIDEK
Tabletop Refraction System, TS-310. Be sure to read the opera-
tor's manual prior to use of the device to understand the safety
precautions and operating procedures thoroughly.

Keep this manual handy for reference.

If you encounter any problems or have questions about the
device, please contact NIDEK or your authorized distributor.
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IMPORTANT - READ CAREFULLY
THIS AGREEMENT APPLIES TO THE NIDEK SOFT-
WARE AND ACCOMPANYING DOCUMENTS. PLEASE
READ THIS AGREEMENT CAREFULLY AND THOR-
OUGHLY BEFORE USING SOFTWARE.

SOFTWARE LICENSE AGREEMENT

This SOFTWARE LICENSE AGREEMENT (this "Agree-
ment") is an agreement between you, whether person or
legal entity, and NIDEK CO., LTD., a Japanese corporation,
("NIDEK") for software (including but not limited to software
linked dynamically or statically with other software) supplied
by NIDEK or its designee pursuant to this Agreement,
whether software alone or embedded software in a NIDEK
hardware product, whether on disk or in read only memory,
or on other media, or through an authorized website or net-
work, and any accompanying documents or materials
(including, but not limited to, operation manuals and elec-
tronic documents for such software, and other software for
displaying or saving the data acquired from or through other
NIDEK hardware product) (collectively, the "Software").

The Software and NIDEK hardware product (collectively,
"NIDEK product") may include a third party's software which
is linked, whether dynamically or statically, with the Software
(the "Third-Party-Software"). The Third-Party-Software shall
not be included in the definition of the "Software" in this
Agreement. The rights and title of the Third-Party-Software
belong to the third party, and the terms of use of the Third-
Party-Software are set forth separately from this Agreement.
The terms in this Agreement will not apply to the use of the
Third-Party-Software except as expressly stipulated herein.

By using or installing the Software, you agree to be bound to
the terms and conditions of this Agreement. If you do not
agree with this Agreement, please do not use or install the
Software and return the Software to the company from which
you obtained the Software.

1. GRANT OF LICENSE

1.1. Subject to the terms and conditions set forth in this
Agreement, NIDEK grants to you, and you accept, a lim-
ited, non-transferable and non-exclusive license to use
the Software.

1.2. Unless otherwise agreed in writing by NIDEK or its des-
ignee, the license is limited to using the Software on a
single computer or a single NIDEK hardware product
and if you replace such computer or NIDEK hardware
product, you may not use the Software without a new
license of the Software.

1.3. Notwithstanding the provision of 1.2, if you connect a
single server computer with the Software installed to a
plurality of client computers, you may use the Software
on such client computers; provided, however, that the
upper limit of the number of said client computers will be
determined by NIDEK in writing separately and individu-
ally from this Agreement.

1.4. Notwithstanding the provision of 1.2, if NIDEK permits
you to install the Software on a plurality of computers
using one license key of the Software, you may install
and use the Software on such computers up to the
upper limit of the number determined by NIDEK in writ-
ing separately and individually from this Agreement.

1.5. The Software is only to be used for its intended purpose
provided in the specifications, operation manual or
related documents in accordance with applicable laws
and regulations. If the Software is embedded software in
a NIDEK hardware product, you will use such Software
only as embedded software for the use of such NIDEK
hardware product.

1.6. For the license of the Software granted in this Agree-
ment, unless the license is granted by NIDEK or its des-
ignee explicitly free of charge, you will pay to NIDEK or
its designee the price for the Software, or if the Software
is embedded software in a NIDEK hardware product,
the price for the NIDEK hardware product in which the
Software is embedded.

2. INTELLECTUAL PROPERTY RIGHTS

2.1. NIDEK, or an owner of the Third-Party-Software, retains
any and all legal rights, title and interests in and to the
Software or the Third-Party-Software. Any and all rights
under copyright law, patent law, design law and other
intellectual property laws not expressly granted herein
are reserved by NIDEK or the owner of the Third-Party-
Software. The license granted herein will not be
intended as, or construed to be, any assignment of the
rights of NIDEK or the owner of the Third-Party-Soft-
ware. The Software and the Third-Party-Software are
protected by copyright and other intellectual property
laws and international treaties.

3. LIMITATIONS

3.1. You may not use the Software for any products without
a license of the Software.

3.2. Unless otherwise permitted and other than the part speci-
fied by NIDEK in operation manuals or any accompanying
documents for the Software, you may not analyze,
reverse-engineer, decompile, disassemble or otherwise
attempt to discover the source code of the Software.

3.3. You may not alter, reproduce, modify, translate, adapt,
or divert the Software.

3.4. You may not remove, delete or change the copyright
notice or other legends of the Software.

3.5. You may not sell, distribute, rent, license, sublicense,
lease, assign or otherwise transfer the Software to third
parties, or operate the Software for the benefit of third
parties without prior written consent of NIDEK.

3.6. You may not create derivative works or cause or permit
others to create derivative works based upon the Soft-
ware without prior written consent of NIDEK.

3.7. You may not disclose operation manuals for the Soft-
ware to any third party without prior written consent of
NIDEK; provided, however, for the avoidance of doubt,
the "third party" in this section will not include doctors,
examiners, nurses, employees, patients and other per-
sons who need to know the Software.

3.8. You may not use NIDEK’s trademarks or trade names
without prior written consent of NIDEK.




4. CONDITIONS OF USE

4.1.

4.2.

You shall take necessary measures (including but not
limited to antivirus software) to prevent failure of NIDEK
product due to external factors; provided, however, that
in the case where it is otherwise provided in the provi-
sions of operation manuals for NIDEK product or other
documents, you shall take such necessary measures to
the extent not inconsistent with such provisions.

If you enter data into NIDEK product or obtain data by
the use of NIDEK product, you shall obtain and save
backup of such data.

5. EXPORT RESTRICTIONS

5.1.

If you export or re-export, directly or indirectly, the Soft-
ware, you must comply with applicable export laws and
regulations of Japan and other countries, and obtain any
licenses or approvals required by governmental authori-
ties.

6. UPDATES

6.1.

6.2.

6.3.

The Software and/or the Third-Party-Software may be,
at NIDEK’s own discretion, changed, updated or modi-
fied from time to time without any prior notice to you. If
such changes, updates, and modifications are applied
to the Software licensed to you under this Agreement,
such changes, updates, and modifications will be
deemed a constituent part of the Software, and the
terms and conditions of this Agreement will apply to
such changes, updates, and modifications.

NIDEK may, at its own discretion, make amendments to
any provisions of this Agreement (the "Amendments"), if
NIDEK deems that:

a) such Amendments are appropriate in terms of inter-
ests for customers of this Software; or

b) such Amendments are commercially reasonable and
not contrary to the objective of this Agreement, even
if such Amendments are disadvantageous to you.

Prior to the amendments, NIDEK will notify you of the

terms and the effective date of such Amendments on

the website or by any other means.

If you use the Software after the effective date of such

Amendments, you shall be deemed to have agreed to

such Amendments.

7. TERMINATION

7.1.

7.2.

This Agreement is effective until terminated. If you
breach any term or condition of this Agreement, NIDEK
may, without giving any prior notice to you, terminate
this Agreement with immediate effect. Upon termination
of this Agreement due to the breach of this Agreement,
NIDEK reserves all the rights to claim damages result-
ing from such breach.

If this Agreement is terminated in accordance with the
provision of 7.1., you must immediately cease the use of
the Software, and delete, destroy and erase all the Soft-
ware. Any fees paid by you for the license of the Soft-
ware will not be refund for any reasons.

8. NO WARRANTIES

8.1.

NIDEK MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND, EXPRESS OR IMPLIED,
CONCERNING THE SOFTWARE AND THE THIRD-

PARTY-SOFTWARE, INCLUDING, WITHOUT LIMITA-
TION, WARRANTIES OF MERCHANTABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE, NON-
INFRINGEMENT OF THIRD PARTY RIGHTS, INCLUD-
ING, WITHOUT LIMITATION, THIRD PARTY INTEL-
LECTUAL PROPERTY RIGHTS, ACCURACY,
RELIABILITY OR AVAILABILITY, ABSENCE OF OR
RECOVERY FROM ANY INTERRUPTION, ERROR-
FREE OPERATION OR CORRECTION OF DEFECTS
OR MALFUNCTIONS.

9. LIMITATION OF LIABILITY

9.1.

9.2.

EXCEPT OTHERWISE EXPRESSLY STIPULATED IN
THIS AGREEMENT, IN NO EVENT WILL NIDEK BE
LIABLE FOR ANY INCIDENTAL, INDIRECT, SPECIAL,
PUNITIVE, OR CONSEQUENTIAL DAMAGES, LOSS,
CLAIMS OR COSTS WHATSOEVER, INCLUDING,
WITHOUT LIMITATION, ANY LOST DATA, PROFITS,
REVENUES, BUSINESS OPPORTUNITIES OR
INFORMATION, LOSS OF USE OF ANY PRODUCT,
PROPERTY OR EQUIPMENT, DOWNTIME COST ,
COST OF PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES, OR ANY CLAIMS BY A THIRD
PARTY, ARISING OUT OF OR RELATED TO THE
USE OR INABILITY TO USE THE SOFTWWARE AND/
OR THE THIRD-PARTY-SOFTWARE, CHANGES,
UPDATES OR MODIFICATIONS OF THE SOFTWARE
AND/OR THE THIRD-PARTY-SOFTWARE, OR MAIN-
TENANCE OR REPAIR SERVICE OF THE SOFT-
WARE IF ANY (collectively, the "DAMAGES"). THE
ABOVE LIMITATIONS WILL APPLY REGARDLESS OF
THE FORM OF ACTION, WHETHER IN CONTRACT,
TORT, STRICT PRODUCT LIABILITY, OR OTHER-
WISE, EVEN IF NIDEK IS NOTIFIED OF THE POSSI-
BILITY OF SUCH DAMAGES.

THE LIMITATIONS PROVIDED IN THE PROVISION
OF 9.1. SHALL NOT APPLY IN THE CASE WHERE
THE DAMAGES ARE ATTRIBUTABLE TO NIDEK OR
NIDEK IS LIABLE FOR SUCH DAMAGES IN ACCOR-
DANCE WITH THE LAWS. EVEN IN SUCH CASE,
NIDEK SHALL NOT BE LIABLE FOR ANY CONSE-
QUENTIAL, INDIRECT, INCIDENTAL, PUNITIVE OR
SPECIAL LOSS OR DAMAGE. NIDEK'S TOTAL
AGGREGATE LIABILITY FOR THE DAMAGES SHALL
NOT EXCEED AN AMOUNT ACTUALLY PAID BY YOU
FOR PURCHASE OF NIDEK PRODUCT; PROVIDED,
HOWEVER, THAT THE LIMITATION OF THE
AMOUNT SHALL NOT APPLY IN THE CASE WHERE
THE APPLICABLE LAW PROHOBITS SUCH LIMITA-
TION OR THE DAMAGES ARISING FROM NIDEK'S
GROSS NEGLIGENCE OR WILLFUL MISCONDUCT.

10. GOVERNING LAW AND ARBITRATION
10.1.This Agreement will be governed by and construed in

accordance with the laws of Japan.

10.2.All disputes arising between you and NIDEK relating to

this Agreement or the interpretation or performance
thereof will be finally settled by binding arbitration in
Tokyo in accordance with the Commercial Arbitration
Rules of The Japan Commercial Arbitration Association.
Judgment upon the award rendered by arbitration will be
final and may be entered in any court having jurisdiction
thereof.



11. SEVERABILITY

11.1.If any provision or any portion of any provision of this
Agreement will be held to be invalid or unenforceable,
that provision will be severed from this Agreement and
such invalidity or unenforceability will not affect the
remaining provisions of this Agreement. The remaining
provisions of this Agreement will continue in full force
and effect.

12. SURVIVAL

12.1.The provisions of 2, 3, 5,7, 8, 9, 10, 11, 13, 14, 15, 16,
17, 18, 19 and this provision will survive the termination
of this Agreement and will be binding after the termina-
tion of the Agreement.

13. ASSIGNMENT

13.1.This Agreement or any part of this Agreement may not
be assigned or transferred without prior written consent
of NIDEK. The permitted assignee or transferee must
agree to all the terms and conditions of this Agreement
prior to the assignment or transfer.

13.2.This Agreement will be binding upon the permitted
assignee or transferee and be enforceable by NIDEK.

14. ENTIRE AGREEMENT

14.1.This Agreement constitutes the entire agreement
between you and NIDEK concerning the Software, and
supersedes any prior written or oral agreement between
you and NIDEK. No modification of this Agreement will
be binding unless otherwise agreed in writing.

15.NO WAIVER

15.1.The failure of NIDEK to enforce at any time or for any
period the provisions hereof in accordance with its terms
will not be construed to be a waiver of such provisions
or of the rights thereafter to enforce each and every pro-
vision.

16.NO THIRD PARTY RIGHTS

16.1.This Agreement is intended to be solely for the benefit of
you and NIDEK and is not intended to confer any bene-
fits upon or create any rights in favor of any person
other than you and NIDEK.

17.HEADINGS

17.1.All headings are for convenience only and will not affect
the meaning of any provision of this Agreement.

18. LANGUAGE

18.1.The license agreement for the Software may be pro-
vided in multiple languages. In such event, unless other-
wise agreed in writing, the following shall apply:

a) If you use the Software in any countries outside
Japan, the license agreement for the Software shall
be executed and delivered in a text using the English
language. The text using the English language shall
prevail and control; and

b) If you use the Software in Japan, the license agree-
ment for the Software shall be executed and deliv-
ered in a text using Japanese language. The text
using the Japanese language shall prevail and con-
trol.

19. APPLICATION OF SOFTWARE LICENSE AGREE-
MENT

19.1.If the terms and conditions of the "Software License
Agreement" included in operations manuals for NIDEK
product are inconsistent with the terms and conditions of
the "Software License Agreement” displayed on NIDEK
product, the terms and conditions of the "Software
License Agreement” included in operations manuals for
NIDEK product prevail.
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. SAFETY PRECAUTIONS
<

1.1 For Safe Use

/\ BEFORE USE, READ THIS MANUAL.

The safety precautions and operating procedures must be thoroughly understood prior to operation
of the device.

Keep this manual handy for reference.

In this manual, signal words are used to designate the degree or level of safety alerting. The defini
tions are as follows.

/\ WARNING

Indicates a potentially hazardous situation which, if not avoided, may result in death or serious
injury.

/\ CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate
injury or property damage accident.

Even situations indicated by ACAUTION may result in serious injury under certain conditions.
Safety precautions must be strictly followed at all times.




1. SAFETY PRECAUTIONS : Usage Precautions

1.2 Usage Precautions

Before use

/\ WARNING

« If any serious device-related incident occurs, report it to NIDEK and the competent authority in the
country where the user or patient, or both reside.

» Be sure to firmly secure the refractor head so that it will not fall off.
If the device falls off, injury or device failure may result.

» Be sure to connect the power plug to a grounded power outlet.
Electric shock or fire may occur in the event of malfunction or power leakage.

/\ CAUTION

» Do not use this device for any purposes other than those intended.
NIDEK is not responsible for accidents or malfunctions caused by misuse.

Q:>“¢ Intended use” (page 19)

» Be sure to use only the accessories specified by NIDEK.
Use of the accessories other than specified by NIDEK may cause malfunctions or adverse events.

« If the connection between devices needs to be disconnected or reconnected, contact NIDEK or your
authorized distributor.

« Install the device in a location that meets the following conditions. If the following conditions are not
met, inaccurate measurement, electric shock, malfunction, or toppling over causing injury may occur.
* Free from impact and vibration
* Level and stable
» Not exposed to water
* No light such as direct sunlight or spot light directly shines on the chart window front.
* There is no magnetic force near the device.

« Install the device in an environment that meets the usage conditions.
s« Environmental conditions (during use)” (page 181)

» Do not damage the measuring windows or chart window, or smudge it with fingerprints or dust.
Scratch or dirt may result in an inaccurate measurement.

+ Clean the measuring windows, forehead rest, and face shields using a cloth dampened with rubbing
alcohol before refraction.

* When handling the power supply and electrical components, observe the following precautions. Fail-
ure to do so may result in malfunction, electric shock, or fire.
* Be sure to use the supplied power cord. Also do not connect the provided power cord to any other
device.
* Be sure to use a power outlet that meets the specified power requirements.
* Fully insert the power plug into the power outlet.
« Install the device to a place where the power plug can be easily disconnected from the power outlet.
* Do not crush or pinch the power cord with heavy objects.
* Do not use power strips or extension cables for power supply.
* Do not move the device with the power cord or cables connected.
« Before connecting cables to the device, turn off the power switch.

10



1. SAFETY PRECAUTIONS : Usage Precautions

During use

/\ WARNING

+ Only personnel authorized by NIDEK are allowed to remove the covers and set screws other than the
rear cover. Do not disassemble, repair, or modify the device.
Otherwise, electric shock, injury, or malfunction may result.

/\ CAUTION

» Do not perform servicing or maintenance on the device during use.

* Be sure to check the device before use for that day.
Q:>“3. 1.1 Pre-use check and device startup” (page 39)

* In the event of smoke or strange odors, immediately turn off the power switch and disconnect the
power plug from the power outlet. After you are sure that the smoke has stopped, then contact NIDEK
or your authorized distributor.

Use of the device under such abnormal conditions may cause fire or electric shock. In case of fire,
use a dry chemical (ABC) extinguisher to extinguish fire.

« Immediately replace the power cord if its internal wires are exposed, power is intermittent when the
cord is moved, or the cord and/or plug are hot to the touch.
Electric shock or fire may result.

« If the device fails, disconnect the power cord from the power outlet and contact NIDEK or your autho-
rized distributor without touching the interior of the device.
Electric shock may result.

* When moving the refractor head up or down, have the patient keep their hands on their knees and
maintain 20 cm or more between the refractor head and the patient’s face. If hands become caught in
the arm unit, release the refractor head vertical motion switch immediately to stop the movement.

The refractor head may strike the patient’s face or hands may become caught in the arm unit during
movement.

* When the refractor head moves to switch between the distance vision test and the near vision test,
keep the patient’s face 20 cm or more apart.

« If the device is connected to a computer that does not comply with IEC 60601-1 (except one that uses
an AC adapter that meets the Class Il requirements of IEC 60950-1 or 62368-1), supply power to the
device and computer through isolation transformers.

Otherwise, electric shock may result. Contact NIDEK or your authorized distributor for installing iso-
lation transformers.

11



1. SAFETY PRECAUTIONS : Usage Precautions

/N\ CAUTION

» Use devices that comply with IEC 60601-1 in the
patient environment. If any device that does not
comply with IEC 60601-1 is to be used, install the
device outside the patient environment. For a gen-
eralized information system, use the device that
complies with IEC 60950-1 or IEC 62368-1. For
other devices, use any separation device that
complies with IEC 60601-1 and keep sufficient dis-
tance between the device and patient environ-
ment.

The volume of space (patient environment)
where contact can occur between the patient
and any part of the device (including con-
nected ones) or between the patient and any
other person(s) touching the device (including
connected ones) is as shown to the right.

After use

/\ CAUTION

 Be sure to perform after-use check.
Q{>“3. 1.2 Device shutdown and after-use check” (page 41)

* Do not pull on the power cord but hold the plug when disconnecting it from the power outlet.
Cord breaking may result.

» Occasionally clean the prongs of the power plug with a dry cloth.
If dust settles between the prongs, short circuit or fire may occur.

« If the device will not be used for an extended period of time, disconnect the power cord from the power
outlet.

» Do not store the device in an area that is exposed to rain, moisture, harmful gases, or where liquids
are stored.

12



1. SAFETY PRECAUTIONS : Usage Precautions

Device movement and maintenance

/N\ CAUTION

* To move the device, remove the cables and turn clockwise

the distance/near switching unit fastening screw a shown
in the figure to the right with a hexagonal wrench to tighten
the screw. Carry the device by two or more people holding its

handle parts at o and e from the front, G and 0

from behind.

Do not hold the control box tray (optional) m when
moving the device. When setting the device down, first

lower the e and Q side to prevent hands from
becoming caught under the device.

Only service personnel trained by NIDEK are allowed to disassemble or repair the device.
NIDEK assumes no responsibility for any adverse events resulting from improper servicing.

When performing maintenance and checks, secure a sufficient work space.
Work in an insufficient space may result in injury.

To ensure the continued safe use of the device, it is recommended that the manager of this device
make sure that maintenance and preventive inspection are performed at least once a year.
For details, see “7.3 Periodical Inspection” (page 168).

For details of failures or maintenance and inspection, check and take actions with “7.1 Troubleshoot-
ing” (page 165) before contacting NIDEK or your authorized distributor.

To transport the device, use dedicated packing material.
Excessive vibration or impact may cause device malfunction.

Maintain the surrounding temperature and humidity within the following conditions during transport
and storage of the device in a packed condition.

Q:>“ Environmental conditions (during storage, unpacked condition)” (page 181)

When the device is sent back to NIDEK or your authorized distributor for repair, wipe the surfaces of
the device (especially, the areas that come into contact with the patient) with a clean cloth dampened
with rubbing alcohol.
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1. SAFETY PRECAUTIONS : Usage Precautions

Disposal

/N\ CAUTION

* Follow the local ordinances and recycling regulations regarding disposal or recycling of the compo-
nents. Follow local governing ordinances and recycling plans regarding disposal or recycling of device
components, particularly when disposing of the lithium ion battery, circuit board, plastic parts that con-
tain brominated flame retardant, LCD, or power cord.

It is recommended to entrust the disposal to a designated industrial waste disposal contractor.
Inappropriate disposal may contaminate the environment.

* When disposing of packing materials, sort them by material and follow local ordinances and recycling

regulations.
Inappropriate disposal may contaminate the environment.

14



1. SAFETY PRECAUTIONS : Usage Precautions
B e

Other precautions

» Use the supplied touch pen to operate the control box touch screen.
Touching with a hard object such as a ballpoint pen tip may scratch the touch screen.
In addition, pressing the touch pen excessively may damage the touch screen.

« This device uses heat-sensitive printer paper. When keeping the printed data for a long period of time,
make copies of the printouts or write down the results by hand.
The paper degrades over time and the printed characters may become illegible. If glue containing
organic solvents or adhesives such as on adhesive tape comes in contact with the printer paper, the
printed characters may become illegible.

» Do not place heavy objects on the control box tray, sit on it, or brace your hands against it.

« Instruct the patient not to touch the refractor head, control box tray, or main device when they sit or
stand for refraction.

+ Avoid the following environmental conditions when storing the device.
Do not store the device in an area that is exposed to rain, moisture, harmful gases, dust, direct sun-
light, or high temperatures and humidity.

» Maintain the following environmental conditions during transport or storage of the device in a packed
condition.
For the environmental conditions during storage, see “ Environmental conditions (during storage,
unpacked condition)” (page 181).

* When transporting the device, use dedicated packing material to protect the device from impact due to
dropping or such.
Excessive vibration or impact may cause device malfunction.

* When cleaning the measuring windows, chart window, or LCD, remove dust with a blower brush and
gently wipe with a soft cloth.

* Do not clean the measuring windows, chart window, or LCD using a cloth moistened with detergent or
such.
Wiping marks may be left or the surface coating may be damaged.

* Do not use organic solvents such as paint thinner to clean the device.
The surface of the device may be damaged.

* Be sure to use only the printer paper specified by NIDEK.
If printer paper other than those specified is used, the printer head may be damaged.

» Do not use the device beyond its service life.
Even with proper maintenance and checks, after time, the device reliability or safety may become
degraded and fail to achieve the target values.

« Equipment connected to the analog or digital interfaces must be certified according to the representa-
tive appropriate national standards such as IEC 60601-1.
Furthermore, all configurations must comply with the system standard IEC 60601-1. Anyone who
connects additional equipment to the signal input part or signal output part configures a medical sys-
tem, and is therefore responsible that the system complies with the requirements of the system stan-
dard IEC 60601-1. If you have any questions, contact NIDEK or your authorized distributor.

15



1. SAFETY PRECAUTIONS : Labels and Symbols

1.3 Labels and Symbols

To call attention to users, labels and indications are provided on the device. If labels are peeling off,
characters are fading, or otherwise becoming illegible, contact NIDEK or your authorized distributor.

Indicates that the operator is advised to refer to the related instructions in the opera-
tor's manual.

This symbol is provided on the identification label.

Indicates that the degree of protection against electric shock is of a Type B Applied
Part.

The applied part is the forehead rest.

Indicates the power switch state. When the switch is set to this symbol position,
power is not supplied to the device.

Indicates the power switch state. When the switch is set to this symbol position,
power is supplied to the device.

Indicates that the device must be supplied only with alternating current.

Indicates the date of manufacture.
This symbol is provided on the identification label.

Indicates the manufacturer.
This symbol is provided on the identification label.

Indicates that this product shall be disposed of in a separate collection of electrical
and electronic equipment in EU.

This symbol is provided on the identification label.

Medical device

s ||| |— O >

EU authorized representative

@ Serial number

Swiss authorized representative

16



1. SAFETY PRECAUTIONS : Labels and Symbols

4 Symbol details

Refractor head

The symbols displayed on the control box touch screen correspond to the symbols and names defined
in ISO 10341 (Ophthalmic instruments - Refractor heads) as shown in the table below.

Auxiliary lens

Symbol

Control box touch
screen

ISO 10341

Horizontal/Vertical Mad-
dox

E-M

MR Maddox rods

Pinhole plate with a
hole diameter of 2 mm

PH or @ Pinhole

Occluder

BL or @ Occluder

PD check lens

CL or Cross line

noscope

I
Red filter @ RF Red filter
Green filter B GF Green filter
Polarizing filter (not N7 R
used) ///‘/ PF Polarizing filter
Open aperture OA Open aperture
Spherical lens for reti- RETI RL Retinoscope lens

17



1. SAFETY PRECAUTIONS : Labels and Symbols
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l %4 | INTRODUCTION
<

2.1 Device Outline

B The TS-310 is a space-saving automated refraction system that uses a combination of the refractor
head of the RT-3100 and a control box.

+ With the high precision LCD, visual acuity of 5 m as well as near visual acuity of 40 cm can be
measured with the same accuracy as a standard refraction using actual distances.

» The objective data measured by a NIDEK auto refractometer and the lensometry data measured
by a NIDEK lensmeter can be imported and used in this device.

¢ Intended use

+ The TS-310 is a combination device that consists of a device that optically presents charts for
distance and near vision and a refractor incorporating lenses of various dioptric powers intended
to determine the refractive error of the eye.

¢ Intended patient population

+ Age
Except for infants (under 3 years old)
+ Physical restrictions
Recommendation: The distance from the top of the chair to the eyes is 600 mm or more.
Not eligible: Those who has difficulty in leaning forward
Those who cannot push their forehead against forehead rest
Those who cannot look through the chart window in a sitting position or standing position
+ Health condition
Able to undergo an examination in a sitting position or standing position
Those who can answer questions of examiners
Able to fixate their eyes
+ Conditions - Visual function
One or both eyes are normal or have disease. Eyes with no visual function are not eligible.

4 Intended user profile

» Any qualified personnel such as ophthalmologists, nurses, ORT/OD, or optician facility staff (irre-
spective of nationality, culture, or style of dress)

¢ Intended use environment

Medical facility or optical store

/N\ CAUTION

« If the device is used outside the specified use location, intended performance and security level can-
not be maintained.
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2. INTRODUCTION : Device Outline
B —

¢ Principles

» This device eliminates the need for a large refraction area by presenting a chart visually equiva-
lent to the 5 m distance on the LCD via its internal concave mirror. The refractor head contains
trial lenses. The operator presents various charts to the patient through the measuring windows
to measure subjective refraction of the patient while switching trial lenses in the refractor head.

® Regarding button operations and right and left orientations in this manual

il —m—— =
* On the touch screen, right and left are mirrored with the values
for the right eye side (R) a displayed on the left and the val-

ues for the left eye side (L) B displayed on the right.

This is the alignment of the patient’s eyes as viewed by the
operator looking at the patient from the front.

» The control panel buttons on the control box are indicated by

, dial button, and such.
. + Q indicates pressing Q while holding .

20



2. INTRODUCTION : Device Configuration

2.2 Device Configuration

Refractor head lift arm

1

5
2

6

7
3

8
4

Control box tray

: ?%\ (optional)

G

1 Refractor head
Q{>“o Refractor head” (page 23)

2 Chart window
Presents charts.

3 Pilot lamp 3 |
llluminates while the power switch is ON. The lamp blinks slowly in
auto light off mode.
4 Power switch
Used to turn ON ( | ) or OFF ( Q) the entire system. 4 — e
5 Eye level marker (one place on the right and left each) l

6 Refractor head vertical motion switch (one place on the right |
and left each) '

Used to move the refractor head vertical motion unit. A

Pressing the up arrow. —p» Moves up. 6 VA
Pressing the down arrow. —p Moves down.

7 Distance/near switching unit fastening screw

Used to secure the distance/near switching unit. Removing the cap
allows the access to the screw.

8 cControl box
Q{>“¢ Control box” (page 24)
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2. INTRODUCTION : Device Configuration

Rear cover

12

Control box cable

(. J

9 Cover of pupil position check window
Lift open this cover by hand when the pupil position is checked. Close the cover when the pupil posi-
tion is not checked.
10 Pupil position check window
The operator checks the pupil position through this window.

11 Communication connector
Connect the communication cable of a computer or auto refractometer.

L6, 1 Connecting Peripheral Devices” (page 145)

12 Power inlet
Connector for the power cord.

7] Note (P

* When connecting the power cord or communication cable, remove the caps and screws (n = 4 for
each), and then remove the rear cover.
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2. INTRODUCTION : Device Configuration

4 Refractor head

Patient’s side

A

.

Operator’s side

1 Level adjustment knob
Used to adjust the level of the refractor head.

2 Level
Used to check whether the refractor head is level.
Turn the level adjustment knob until the bubble is centered.

3 Forehead rest
Location where the patient places their forehead.

4 Measuring windows

Windows through which the patient views the chart.

5 Face shields
Locations where the patient places their cheeks.

6 VD check adapter
Reflector adapter to check the vertex distance (VD).
It can be attached either to the right or left of the VD check window.

7 VD check window (right and left)
Used to check the vertex distance.

8 Forehead rest adjustment knob

Used to move the forehead rest forward and backward to adjust the vertex distance.
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2. INTRODUCTION : Device Configuration

4 Control box

- A

O N o

- J/

1 Touch screen
This is an LCD touch screen.
Operation buttons, data, and charts are displayed.

2 Dial button

Switches the mode among sphere (spherical power), cylinder (cylindrical power), and axis (cylinder
axis).

3 Dial

Used to change measured values.

Turning the dial while holding changes the numeric quantity by one step of the set increment.

The numeric value currently selected and highlighted can be changed.

Dial rotation Measured value
Turning to the left (counterclockwise) Increases the value.
Turning to the right (clockwise) Decreases the value.
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2. INTRODUCTION : Device Configuration

4 ) (Left side) button

Used to display the chart operation screen.

* Pressing the chart display icon a also displays
the chart operation screen.

5 @ (Front) button

Used to display the next programmed chart.

* Pressing the next chart display icon E also dis-
plays the next chart.

. + @(Front) returns to the previous

chart.

6 @ (Right side) button
Used to display the main menu screen.
7 Control panel
L “¢ Control panel” (page 27)
8 Eye Care card slot
Used to insert the Eye Care card (optional).

Q:> “3.2.3 To import data from Eye Care card” (page
45)

G T A3 & | A
| 4 !|+I 200 || 100 200 [ 25 || 100 || 500
1 70 150 15 70
- HRHARE
13 7 1 c 80 60 100 60
o 60 40 70 40
ADD @ | E g A A
14 8 2 %Z.OKN 40 30 60 30 320
20 20 40 20
[ E | 8 | T A A
5 | o | 3 M| _Y_lemDRs| b aolLa,
30 1 1 10 20 10
8 | 2| A
16 | 10 4 [o] ET[Z)RS 20 30 || 200
10 20 160
T A2 ||k HH K
17 |11 | 5 20 |[SRnneg
10 ||VKSSKV|
frronce] tens
18 12| 6 017} ey ECHCE
LINK E 400 =
OFF c- - ‘ g @ fendom
Hold | ) nea| v |

L
.75 - 3.50
50 c -1.00
i 175 A 5
-0.00 ADD
200 VA

O

180° | 45° | 90° | 135° |

L X ]

Data List )
Parameters ) Recall Data _J)
Programming ) ID No. )
Adjust Clock g
[Shift] + Dial key
— Touch Panel Calibration
End |

Main menu screen
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2. INTRODUCTION : Device Configuration

9

10

11

12

Rear view

10

\\

CompactFlash (CF) card
Ls7.6 Inserting CF Card” (page 172)
Printer
Prints measured values.
43,11 Printing” (page 65)
Ly7.5 Replacing Printer Paper” (page 170)
Printer cover lever
Used to open the printer cover by sliding this lever to the front.
Communication connector
Used to connect the control box cable from the TS-310 main device.

L6, 1 Connecting Peripheral Devices” (page 145)
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2. INTRODUCTION : Device Configuration

4 Control panel

(" )

c

g~ Shift

- J

1 Pilot lamp
llluminates when the main device is turned on.

2 [ Print button
Used to print data. This button functions only on the measurement screen.
%53.11 Printing” (page 65)

3 Shift button

Turning the dial while holding changes the numeric quantity by one step of the set increment.

Pressing another button while holding works differently as follows:

Button operation example Function

+ Dial Changes the numeric quantity by one step of the set increment.

+ @ (Front) Returns to the previous step of the program.
+ Clears all the data displayed.

+ al) (Measurement mode Copies the displayed numeric values.
button)

+ Next chart display icon Returns to the previous step of the program.
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2. INTRODUCTION : Device Configuration

4 Patient’s eye selection buttons

Used to select the right eye @ , both eyes (binocular), or left eye o .

Button Function
Q The right eye is opened and the left eye is occluded. Numeric entry is possible only
for the right eye.
Both eyes are opened. Numeric entry is possible for both eyes.
o The left eye is opened and the right eye is occluded. Numeric entry is possible only
for the left eye.
5 Numeric entry buttons
Functions the same as the dial.
Button Function
9 Increases the numeric quantity by one step of the set increment.
a Decreases the numeric quantity by one step of the set increment.

Eol)
EDHC)

Changes the numeric quantity by one step of the set increment.

6 @, @ Cross cylinder switching buttons

Cross cylinder lens 1 or 2 is placed.

8/ 6

Dl
-1.75 2.25
‘075l _2.75 s -3,50 -0

w -1.50 ¢ -1.00
g 176 I
-0.00 ADD -0.00

200 VA 400

180\| 45° | 90° | 135° | +0.25 | Step 5°|

Indicates which cylinder lens (@ or @ ) is

placed.
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2. INTRODUCTION : Device Configuration
e

7 Mask buttons
Used to select the visual acuity chart.

Cortical vision letter

KSROH
CDZKYV
RHCSZ

|
v v v v
K
c

Press a mask button.

KSROH
KSROH K CDZKV
R RHCSZ
Vertical line Horizontal line Single letter Red-green filter
Button Function
a o Displays the upper or lower row of the presented visual acuity chart.
° Displays the middle horizontal line of the cortical vision letter.
+ o Displays the single letter in the upper left corner of the cortical vision letter.
Displays the single letter in the upper right corner of the cortical vision let-
o ter.
0<, > o Displays the leftmost or rightmost vertical line of the cortical vision letter.
: Displays the single letter in the lower left corner or lower right corner of the
+ o</>o . L
cortical vision letter.
+ ° Applies the red-green filter to the visual acuity chart.

+%* For details of mask buttons, see “3.5.2 To select visual acuity charts” (page 51).
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2. INTRODUCTION : Device Configuration

4 Measurement screen

- N

13
\Bfﬁ

14 v

LM -
.5 ‘678 -2.75 s -3.50.
50 :m C - 1005
16— 175 A 5
17 000 200
18 200 | sl LW —
o\ / o::.o.c
.....

(1) e’ -

12 11

(& J

1 Mode indication
Displays the mode selected by the measurement mode button.

2 |5l PD button FAR
>

12/26 Subj * 64.0

. . . . = R BI

Pressing this button enters the mode in which the | -2-787°" 2 75 -3.50
pupillary distance (PD) of the refractor head is

-1.50 &+ -1.00
changed (PD mode).
s 175 A N Una |
Ls4.1.3 To adjust pupillary distance” (page 72) ) g_-gg i
. . . (V)]
When entering the binocular PD vop ! J m J

In PD mode, turn the dial to change the binocular PD. e —

Vertex.
E «

* When entering the monocular PD (1/2PD) T Sui i
i 64.0 FAR S Un-
In PD mode, press the R or L side field and turn the R * BIN # L
dial to change the monocular PD. -1.50, _ = -1.00
g s0 -2.75 s -3,50 -too L}
(In PD mode, pressing e or 0 also allows the -1.60 ¢ -1.00 m
monocular PD to be changed.) .MO 175 A 5

-g.'go

Check PD and

Vertex.
E
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2. INTRODUCTION : Device Configuration

3 DI n R/L auxiliary lens display button
Pressing either button displays the Auxiliary Lenses window of the R/L eye.

Ls5.5 Placing Auxiliary Lenses” (page 136)

4 Distance / [llZ.i Near button
Pressing this button toggles between Distance mode and Near mode.

When the device is turned on or data is cleared, Distance mode is activated. Near mode is used to
perform a near vision test. The addition (ADD) function does not work in Near mode.

5 Time display
L 6.4 Setting Date and Time” (page 164)

6 Measurement mode buttons
Used to specify each mode for measurement.
The measured values in the selected mode are displayed in the center of the touch screen.

* Pressing with no subjective values entered copies AR or LM data in the current data dis-
play according to the “ Preset power of Subj” (page 154) parameter.

* Pressing a button for which no data is entered copies the numeric values that are displayed
before pressing the button in the current data display.

* Pressing the measurement mode button while holding copies the displayed numeric val-
ues in the current data display regardless of whether data is present.

Button Function

Measures unaided visual acuity.
* The lens set in the refractor head has no power (0 D).

Un- * Pressing when the “PC port” (page 155) parameter is set to other than
aided

“PC” displays ® (button to import data from an auto refractometer or lens-
meter).

L Imports the measured values from a lensmeter.

Imports the measured values from an auto refractometer or retinoscope.

Measures the full correction.
Sub When data of a lensmeter or auto refractometer is imported from an Eye Care card,
this mode is automatically activated.

Measures the final prescription and visual acuity values.
Final With this button, copy the full correction to the prescription field and adjust it to the
final prescription.

>
B B8 B8

7 Current data display
Displays the lens data that is currently placed in the refractor.
Pressing data to be changed highlights its button and allows the data to be changed. Change the

numeric value using the dial, 0 , or a :
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2. INTRODUCTION : Device Configuration

S  Sphere button

Used to enter the mode that allows sphere (spherical
power) values to be entered for both eyes.

Pressing an R side value enters the mode for the right
eye. Pressing an L side value enters the mode for the
left eye.

C  Cylinder button

Used to enter the mode that allows cylinder (cylindri-
cal power) values to be entered for both eyes.
Pressing an R side value enters the mode for the right
eye. Pressing an L side value enters the mode for the
left eye.

A  Axis button

Used to enter the mode that allows axis (axis angle)
values to be entered for both eyes.

Both eyes
Right eye

— = = = = ~___|_~<

2/20 1 : m'1631

888@“ -3.50 -¢:08 1)

i -1.60n C :I -100:
T, 17604 5 |

{ +1. 25000 +1.25§
! " VA .: : —-'
_____ B 4 V'A/A
E 400
WD: 40cm

Pressing an R side value enters the mode for the right eye. Pressing an L side value enters the mode for the

left eye.
ADD Addition button

Used to enter the mode that allows addition values to be entered for both eyes.
Pressing an R side value enters the mode for the right eye. Pressing an L side value enters the mode for the

left eye.

Visual acuity button

Used to enter the mode that allows visual acuity values to be entered for both eyes.

Pressing an R side value enters the mode for the right eye. Pressing an L side value enters the mode for the

left eye.

Lad/ [ 14

Pressing VA/A enters the mode that allows prism
values to be entered in rectangular coordinates (BASE

InouT | A\ orupmowN | ] ).

Pressing an R side value enters the mode for the right
eye. Pressing an L side value enters the mode for the
left eye.

Lo ed
Pressing , then pressing enters the

mode that allows the absolute value to be entered in
polar coordinates E or the base direction

angle in polar coordinates o.d.

Pressing an R side value enters the mode for the right
eye. Pressing an L side value enters the mode for the
left eye.

1344 '

12/26 Subj . 64.0 .
BIN

303 -2.75 5 -3.50 3013§_,|

-1.50 ¢ -1.00
e 175/ A [ i .
7 o.ooN 0 ool

A

XY |

12]26 Subj 64.0 13 26 I

2 . BIN 3.50

‘132 _2 75 s -3.50 -'-02_]
-1.60 ¢ -1.00

EUE 175 A ____ 2 =350

0. 0ol 0.0l
1 0 ¢ 0'

e pr

E « -
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2. INTRODUCTION : Device Configuration

VA/A Visual acuity / Prism display button
Used to toggle between the VA (visual acuity) + ADD (addition) display and the prism display.

Prog. Prog.
®©e e

Used to start each program. Pressing the button again during program execution returns to the begin-
ning of the program.

@) Program selection button

Pressing the program selection button while holding switches the program mode (A, B, C,
% 2 )in order.

Q:>“5.3 Programming” (page 129)

. Next chart display icon
Used to display the next chart.

* Pressing @ (Front) also displays the next chart.

Chart display icon
Used to display the chart operation screen.

* Pressing @ (Left side) also displays the chart operation screen.

Function buttons
Supplementary function buttons.

The buttons displayed differ depending on the chart displayed or the selected numeric field.
Ex.— [180°], [45°], [90°], [135°]: Enter the axis.

[C+/-]: Toggles the cylinder reading between + and -.

Date display
For setting date, see “6.4 Setting Date and Time” (page 164).

Display data setting 1 button (right eye / left eye)
Used to open the window that specifies items to be displayed in Subwindow 1.

Subwindow 1 (right eye / left eye)

Displays the items specified by the display data setting 1 button. If not specified otherwise, the mea-
surement mode values previously set are displayed.

Display data setting 2 button (right eye / left eye)

Used to open the window that specifies items to be displayed in Subwindow 2.

Subwindow 2 (right eye / left eye)

Displays the items specified by the display data setting 2 button. If not specified otherwise, the mea-
surement mode values set before the previous setting are displayed.

If the display items are specified in Subwindow 1, the measurement mode values previously set are
displayed.

Next operation image

A guide image that leads to the next operation.
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2. INTRODUCTION : Packed Contents

2.3 Packed Contents

Unpack the contents from the shipping carton and make sure that all are present.

Part name

Quantity

Appearance

Refractor head

Control box

Forehead rest

Face shields
(provided with the refractor head)

1 set

VD check adapter

Touch pen

Printer paper

Dust cover
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2. INTRODUCTION : Packed Contents

Part name Quantity Appearance
Power cord 1 @%
Cover plate
Cap 1 unit each
Screw N) ¥
Hexagonal wrench 1 /\’
Phillips screwdriver 1 _==-=
Operator’'s manual 1
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2. INTRODUCTION : Before Initial Use

2.4 Before Initial Use

¢ Before initial use or after movement

The following shows an example that this device is installed on the table.

@ m N T e T T T e e TS TS TS,

* In order to align the refractor head with the eye level of the patient, the table on which this device is

installed must be equipped with an elevating method.

/\ CAUTION

 Carry the device by two or more people holding its handle parts from the front and behind.

Q{>“ Device movement and maintenance” (page 13)

1 Tighten the distance/near switching unit fas-
tening screw if it is not tightened.

1) Remove the cap with a flatblade screwdriver.

2) Turn the distance/near switching unit fastening

screw clockwise with a hexagonal wrench a to
secure the switching unit.

2 With two or more people, place hands at the
handle parts on the right and left of the main
device to lift and place the device on the
table.

Make sure that the table is level and there is no rat-
tling.
« For installation precautions, see “ Before use”
(page 10).

» For details of the installation procedure, contact
NIDEK or your authorized distributor.

Handle parts
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2. INTRODUCTION : Before Initial Use

3 Loosen the distance/near switching unit fas-
tening screw.

1) Turn the fastening screw counterclockwise with
a hexagonal wrench to loosen it.

2) Attach the cap.

/\ CAUTION

* Do not turn on the device before loosening the dis-
tance/near switching unit fastening screw.
Otherwise, malfunction may occur.

4 Load the printer paper.
Ly7.5 Replacing Printer Paper” (page 170)

5 Perform pre-use check.

&5 “3.1.1 Pre-use check and device startup” (page 39)
L “0 Pre-use Checklist” (page 40)

+* This completes the setup procedure.
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I
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l. OPERATING PROCEDURE
<

B This chapter explains the basic operations and functions for refraction.

» “3.1 Device Startup and Shutdown” (page 39)

» “3.2 Importing Data before Refraction” (page 42)

» “3.3 Exporting Data to Computer” (page 47)

» “3.4 Entering Prism Values” (page 48)

» “3.5 Presenting Charts” (page 51)

» “3.6 Chart ON/OFF, Contrast Change, Low lllumination, Black and White Inversion” (page 56)
» “3.7 Measuring Distance Vision or Near Vision” (page 58)
» “3.8 Link Off Function” (page 60)

» “3.9 Night Mode” (page 61)

» “3.10 Displaying Accommodation” (page 64)

» “3.11 Printing” (page 65)

3.1 Device Startup and Shutdown

3.1.1 Pre-use check and device startup

/N\ CAUTION

* Be sure to perform pre-use check according to the Pre-use Checklist. It is recommended to record the
check items.
Failure to perform pre-use check may result in an inaccurate measurement. Device malfunction may
also result.

Q:>“0 Pre-use Checklist” (page 40)

1 Do a check with the check items before turning on the device.
L “0 Pre-use Checklist” (page 40)

2 Turn ON (|) the power switch of the
device.

In a few seconds after the device is turned on, the
startup screen appears and then the screen changes
to the measurement screen.

3 Do a check with the check items after turning
on the device.

Startup screen

39



3. OPERATING PROCEDURE : Device Startup and Shutdown
B oo

€ Pre-use Checklist

Check items before turning on the device

Item

Checked (date and by whom)

Make sure that the power cord is connected to the power outlet prop-
erly.

The cables of the connected devices are connected securely.

The main device is clean.

The chart window and the pupil position check window are clean.

The face shields and the forehead rest are attached to the main
device.

The face shields and the forehead rest are clean.

The measuring windows of the refractor head are clean.

The refractor head is level.

The control box touch screen is clean.

Printer paper is sufficient.

The connected devices are turned on.

Check items after turning on the device

When the device is turned on, no error message is displayed.

The refractor head moves up and down.

The control box touch screen presents the screen for minimum visual
acuity.

The chart for minimum visual acuity is displayed.

The chart brightness is even.

The chart can be changed with the control box.

The chart shown on the chart window matches that shown on the
control box touch screen.
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3. OPERATING PROCEDURE : Device Startup and Shutdown

3.1.2 Device shutdown and after-use check

] Note N e

» Recovery from auto light off mode
When the device is idle for 15 minutes (changeable by parameter setting), auto light off mode is acti-
vated. In auto light off mode, the backlights for the chart window and the control box touch screen go
out and the pilot lamp blinks.
“Auto lamp off” (page 154)
To recover from auto light off mode, press any button on the control box.

* Do not turn off the device during printing. Malfunction may occur.

* When the device will not be used for an extended period of time:
* Disconnect the power cord from the power outlet.
* Tighten the distance/near switching unit fastening screw and put the dust cover on the device.

Q{>“ Environmental conditions (during storage, unpacked condition)” (page 181)

1 Turn OFF (O) the power switch.

2 Clean as necessary.
G e7.7 Cleaning” (page 173)

3 Perform after-use check.

It is recommended to create a checklist and fill in the check results.
* The power is turned off.
» The face shields and forehead rest are clean.
* The device is clean and has no damage.
* Printer paper is sufficient.
+ Accessories have no damage and are not lost.

4 Put the dust cover on the device.
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3. OPERATING PROCEDURE : Importing Data before Refraction

3.2 Importing Data before Refraction

3.21 To import data from auto refractometer

This section explains how to import objective (AR) data from an auto refractometer.
For the operating procedure of the auto refractometer, refer to its operator’s manual.

AR: AR-1 series, AR-20, AR-300 series, AR-600 series, HandyRef
Connectable auto refrac- ARK: ARK-1 series, ARK-30, ARK-500 series, ARK-700 series, ARK-9000,
tometers ARK-10000, HandyRef-K, OPD-Scan series

RKT: TONOREF series

(. J

@ m [ e e e e e = e e e = Ny N e e N K Y

» To import data from an auto refractometer, set the “PC port” (page 155) parameter as follows:
* When an auto refractometer is connected-> “AR”
* When an auto ref/keratometer (ARK) or OPD-Scan series is connected -> “ARK”
* When TONOREF series is connected-> “RKT”
» Parameter setting of the auto refractometer: “PATIENT NO.”-> “YES”
* Only available for specification on certain models.
» OPD-Scan series in AR/KM mode: “RT TYPE"-> “5100”
* Only available for specification on certain models.
+ It is recommended to specify Manual mode as Print mode of the TONOREF series.
“PRINT”-> “MANUAL”

1 Measure the patient’s eyes with an auto refractometer.

2 \When measurement is complete, press the print button of the auto refractometer.

Upon printing, the measured values are automatically transferred to the memory of the control box.
(Only a single measurement result can be stored.)
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3. OPERATING PROCEDURE : Importing Data before Refraction

3 Press .

II] 64.0 FAR 16:44 “
@ o0 @ TR R
Un-
M) changes to @
—

— 0.00E 0.0 él
This function is disabled when the “ PC port” -0.00 c -0.00 J
(page 155) parameter is set to “PC”. 0 A O . m
ADD
4 Press @ immediately after printing. VA M

* Be sure to press @ before transferring subsequent data with the auto refractometer or lensmeter.
Note that the subsequent data overwrites the data stored in the control box when the print button of
the auto refractometer or lensmeter is pressed.

 Turning off the device clears stored data.

5 Make sure that the patient ID number [E) of the data printed on the auto refractome-
ter in Step 2 is the same as the displayed data number [J.

=== 2/20
———————— r—0165——1———————
NAME M/F
2017. 3. 20 10:50
.
VD=12. 00mm
<R> S c A

- 1.50 -1.00 177 9
- 1.50 -1.00 174 8
- 1.50 -1.00 176 9
<- 1.50 -1.00 176>

KL> s c A
6 I the number is the same, press .

AR data is imported and Subjective refraction mode is

2[20 Subj 64.0 FAR 16:54 |
L sl I e
-o

1 0. 751l -0.75RE

activated.
When the “ Preset power of Subj” (page 154) - 0‘00 c -0.25
parameter is set to “LM” and data is already 0 A 5 subil
imported in the subjective data field, AR data is '°-°g ADD -0 og
not automatically imported. VA

VA
%

E
Prog.
A

180° | 45° | 90° | 135° |
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3. OPERATING PROCEDURE : Importing Data before Refraction

7] Note (D

* LM data can be imported by connecting the lensmeter to
the auto refractometer.
For the operating procedure of the lensmeter, refer to
its operator’'s manual.

* Press in Step 6 to import LM data.

2/20 . 64.0 . I\l 16:45
] = L o faided

[ 0.00[S 0.00]

-0.00 ¢ -0.00 '
a— 0 A O-ﬂ
Data No. ]

0165 =

3.2.2 To enter data manually

Data measured by an auto refractometer or lensmeter can be entered using the dial (manual opera-

tion).
For the operating procedure of the auto refractometer or
each device.

Press or .

. : Data of a lensmeter

. : Data of an auto refractometer

Press the desired numeric field.

Pressing a numeric field highlights in dark blue, indi-
cating that the value is changeable.

Pressing‘ S ‘ C ‘ A ‘,or‘ADD‘ allows

binocular values to be entered.

lensmeter, refer to the operator’'s manual of

180° | 45° | 90° | 135° |

Pressing (PD) allows the PD value to be
entered.

3 Turn the dial to enter the measured values of the auto refractometer or lensmeter.
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3. OPERATING PROCEDURE : Importing Data before Refraction

3.2.3 To import data from Eye Care card

Data measured by an auto refractometer or lensmeter can be imported from the Eye Care card
(optional). For the operating procedure of the Eye Care card, refer to its operator's manual.

* Note the following when handling the Eye Care card.

* When is displayed in the upper right of the screen, do not remove the card because it is
being accessed.

* Do not fold or strike the card.

* Do not allow the IC terminal (gold part of the card) to get wet or become soiled.

* Do not leave the card in a location exposed to high temperatures or static electricity.

* When writing on the card, do not press down strongly with a pen or such.

» Data measured by an auto refractometer or lensmeter in the Eye Care card is automatically cleared
when imported. Use the card with all data cleared by saving and importing data for each patient.

1 Insert the Eye Care card into the Eye Care
card slot.
Insert the Eye Care card as far as possible with the A

mark a side up.

2 When the card is correctly set, the Eye Care

card indicator is temporarily dis- |2y
played in the upper right of the screen.
Measured data is automatically entered in the -0.00 c

AR or LM field. P 0 A

When the import is complete, the data on the ADD
Eye Care card is automatically erased. va

180° | 45° | 90° | 135° |
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3. OPERATING PROCEDURE : Importing Data before Refraction

@ m [ e = e e S = N ey S Sanmp Su Naump Naump Sammy

* If measured data of both the auto refractometer and lensmeter are written on the Eye Care card, the
setting of the “ Preset power of Subj” (page 154) parameter is applied. Data is automatically imported
in the subjective data field and Subjective refraction mode is activated.

» Parameter setting according to the type of data imported from the Eye Care card is possible so that the
specified program is automatically activated.
NG Program for imported WF data” (page 155) to “ Program for imported Night data” (page 155)
» The following data imported from the Eye Care card is displayed only in the data list and printed
together with other data at the time of printing.

» Kerato data of auto ref/keratometer
* Intraocular pressure data of TONOREF

» Accommodation imported from the Eye Care card can be checked during refraction. In addition, it is
printed together with other data at the time of printing.

t%{>“3. 10 Displaying Accommodation” (page 64)

3 When the test is complete, remove the Eye Care card.

¢ To import Wave Front data
When data measured by the OPD-Scan series or ARK-10000 is Wave Front data, it is imported
instead of AR data. In this case, the indication “WF” is shown instead of “AR” on the screen or printout.

To import and use Wave Front data, change the “ Program for imported WF data” (page 155) parame-
ter from “No” to “B” or “C” that is available for user configuration (recommended).

After that, rewrite the program “B” or “C” to a program that supports Wave Front data.

¢ To import data from computer

For the data import operation from a computer, refer to the operator’'s manual included with the com-
puter program or interface manual.
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3. OPERATING PROCEDURE : Exporting Data to Computer

3.3 Exporting Data to Computer

€ When printing and exporting data

Pressing Wiy prints and exports all of the displayed data to the connected computer.

7] Note (PR

« If the measured data on the control box has been cleared along with the printout, recall the data refer-
ring to “6.8 Recalling Previous Data” (page 142) and export it.

» To prevent data from being cleared at the time of printing, set the “ Clear after print” (page 153) param-
eter to “No”.

4 When exporting data without printing

1 Press @ (Right side).

The main menu screen is displayed. Data List )
2 Press the ID No. button. Parameters J Recall Data )
The numeric entry window appears. Programming ) —— )

Adjust Clock J @

[Shift] + Dial key
— Touch Panel Calibration

Out button.

3 Check the ID number E) and then press the ?
The data is exported. e —————

| 1123456789012
4 Press the Enter button or @ (Right side).

The screen returns to the measurement screen.

O = | |

J
[Shift] Clear J %
= Tou ...

Numeric entry window




3. OPERATING PROCEDURE : Entering Prism Values

3.4 Entering Prism Values

3.4.1 To specify prism display format

1 Set the device to Prism mode. 12,25 1:4 |
BIN L -

Press (R 300 22,76 5| ~3.50 -to
-1.50 ¢ -1.00
175 . 5ermgy

FE 000 .00
0.00 | 0.00

E 400 é
it

Press the rectangular coordinates button or polar coordinates button . Pressing the
button toggles the indication.

SO

2 Select rectangular coordinates or polar coordinates.

-1L.DU L - 1.UU -1.bU C  -1,UU

L5 A e L8 A "

gt 0.00FES  0.00 i 0.00[ _0.00/%
0.00 | 0.00 0 ¢ 0

Ex.— Right eye 1.0ABI, 1.0ABU —p 1.40A, BASE 45°
Left eye 2.0ABO, 1.5ABD —p 2.50A, BASE 323°

3.4.2 To enter rectangular coordinates (XY)

1 Press on the screen. 2/20 Subj . 64.0 . an [T |
Prism values can be entered in rectangular coordi- SN -3.50
nates. -o.og - 2 ol sS4 - 3'50 -o.og_j

9.000 -1.60 ¢ -1.00 888 l

2 Enter the prism power in the BASE (IN/OUT) 175 A 5 ST o-oo ()

. . -0. A -0.00
direction. o0 (] 2 ) oo |
Turn the dial to change the prism value in 0.5A incre- 0.00 0.00 A
ments. - A
. . = 400
* Turning clockwise —p» To BO (BASE OUT) A
» Turning counterclockwise —p To Bl (BASE IN) Xy |
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3. OPERATING PROCEDURE : Entering Prism Values

3 Press - zzo T 16:57
ot [ Bl Bl e
4 Enter the prism power in the BASE (UP/ °°8 -2.75 s -3.50 °°8_|
DOWN) direction. 560 -1.50 ¢ -1.00 888_]
Turn the dial to change the prism value in 0.5A incre- 00 - 175 2 - 5 Ua
ments. 000 % 2.00 & 8§ 2. 00 00
=] T g
* Turning clockwise —p Left eye to BD (BASE
DOWN)

-
= 400
-

Right eye to BU (BASE UP)

* Turn counterclockwise —p Left eye to BU
(BASE UP)

Right eye to BD (BASE DOWN)

_QIL

Instead of turning the dial, pressing 0 or g changes the prism value in 0.1A increments. In addi-
tion, pressing and holding the button changes the prism value continuously.

Turning the dial while holding changes the prism value in 2A increments.

3.4.3 To enter polar coordinates (0)

Tpess e e-F
27 BIN —

3 5

2 Enter the prism absolute value. et 2 /5 s -3 50 -l °°_|
, , , , -1.50 ¢ -1.00
Turn the dial to change the prism power in 0.5A incre-

ments. e mTm 175 A 5 ST o

| o i 0.00FFW  0.00RE:
Turning the dial while holding changes the 0 0 _'
prism value in 2A increments. | VA/A
Instead of turning the dial, pressing e or Q = Prog.
changes the prism value in 0.1A increments. 0 |

In addition, pressing and holding 0 or Q
changes the prism value continuously.

3 Press 0.d. 2/20 . 64.0 . FAR 1700
BIN - _50

4 Enter the angle in the prism base direction. 0 °° - 2-75
0. oo -

Turn the dial to change the angle in 1° increments. 0 1.50

175

-2.75

Turning the dial while holding changes the -0.00 1.00

i °q 0.00
angle in 5° increments. g m
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3. OPERATING PROCEDURE : Entering Prism Values

¢ To insert or remove rotary prisms

The rotary prisms can be inserted into or removed from the measuring windows.

With the rotary prisms inserted, press the button of
the numeric field highlighted in dark blue among

P 6 A [ and | ] | (when

only the numeric field of a single eye is highlighted,
press its numeric field.)

) ’

The rotary prisms are removed from the measuring
windows.

The color of the cursor turns green and the time dis-
play changes to “A-OFF” a indicating that the
rotary prisms are removed.

Even if the rotary prisms are removed, the selected
prism values are changeable.

Pressing ‘ , 6
again reinserts the rotary prisms.

o

ad. o b

@ To clear prism data

12.’26 Subj . 64.0 . FAR 13 26 Un-
aided
N 2 BIN 3 5

11132 -275 S -350 102“

-1.50 ¢ -1.00 |

175 A 5 e

e . e
0 0

\H—\/A

= 0

rGJ

ORI =
o8 2,75 s -3.60 -0
000l 21,50 C | -1.00 3oy
Lo 175 A 6wy
RS 1,00 (5 1.00JR2E
g_gg "0.00 | 0.00 0.00

VA

Prog.
.

XY |

Prism values can be cleared (0.00) separately for the right and left eyes.

@ button —p Clears the right-eye prism.

@ button —p Clears the left-eye prism.
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3. OPERATING PROCEDURE : Presenting Charts

3.5 Presenting Charts

B This section explains chart selection and visual acuity chart display (cortical vision letter, vertical line,
horizontal line, single letter, or red-green filter).

3.5.1 To select charts
1 Press @ (Left side).

The chart operation screen is displayed.

2 Press { FAR ]or [NEAR].

3 Press the button for the chart to be pre-
sented.

The selected chart is presented.
The presented chart can be checked in the chart dis-

play field a at the lower center of the screen.

Selecting a chart returns to the measurement
screen.

If | Hold is pressed in advance, the chart opera-
tion screen remains. In this case, pressing the

icon of the presented chart or @ returns to
the measurement screen.

3.5.2 To select visual acuity charts

Press the button for the chart to be presented.

150

The cortical vision letter of the selected visual acuity

>
chart is presented. i 'ﬂ

-
0Z 03 <|mm 4 =
-
o
s
=4
<5
=33
S
S
E
oo
E
=3
@
=”’I
=4

3 E g A A
80 60 100 60 400
60 40 70 40
ADD E g A A
14 8 2 ZSOKN|| 40 30 60 30 320
' ﬁ 20 20 40 20
Z TR ————————— Ty pa O Sy
5913 G mif B B 2
* The cortical vision letter shows multiple charts in the o 10| I:°:| ETDRS A 2 h
order of visual acuity. The charts surrounded by the 2 1 AT
dotted lines in the figure below indicate the same 17 |11 | 6 20 (SRS
visual acuity value. w2l s KSROH w0 i Sy
_____________\___] LINK| € gagg;ao EEORandom
I OFF| o] = 70
K S R O H |00, o
~—————=———=———-——m——-——=—-——x==" HoIdJ J NEAR] 4 J

b

91



3. OPERATING PROCEDURE : Presenting Charts
B

¢ To mask visual acuity charts

With the mask button, the cortical vision letter can be changed to the vertical
line, horizontal line, single letter, or red-green filter.

¢ To display the upper or lower row

Button Function
Displays the upper row of the presented visual acuity
a chart.
U Displays the lower row of the presented visual acuity
chart.

¢ To display the horizontal line

Pressing Q with the cortical vision letter shown displays the middle horizontal line.

Button Function

+ Displays the middle horizontal line of the cortical vision letter.

Q * Pressing ° or @ again displays another chart with the same visual acuity
randomly.

® Mask button operation and flow for horizontal line

O/

KSROH |100 c— AFKZT |100

Cortical vision letter a al T U
KSROH |0 m o

'CDZKV |(80—»| CDZKYV 80 =Pl R LF V A |80

Visual acuity values are
not presented to the pa- o a l T U

tient.

Q=

RHCSZ |/ ——p| FCLEZ |70

The visual acuity chart is randomly
rearranged at the same visual acuity.
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3. OPERATING PROCEDURE : Presenting Charts

¢ To display a single letter

With the cortical vision letter shown, pressing ° while holding or pressing ° displays a

single letter.
Button Function
+ o Displays the single letter in the upper left corner of the cortical vision letter.
° Displays the single letter in the upper right corner of the cortical vision letter.
+ 0< Displays the single letter in the lower left corner of the cortical vision letter.
+> o Displays the single letter in the lower right corner of the cortical vision letter.

® Mask button operation and flow for single letter

ED+ O o
, K 100 —> H 100 = =

- =~

I 1\ ;
1100 | Visual acuity values are not

, presented to the patient.
|

|
~ A
RHCSZ |70)]

Cortical vision letter :i_(ES R O:i_'"
CDZKYV

~ = -

| |
! ]
! ]
! ]
! ]
I I
! ]
: ]

I
| R 70 <€ — Z o
! Em+ O« EmE) !

I
| |
! ]
: ]

I
| KSROH, 10 !
! ]
! ]
| ©1 |
v | I | ¥

O« e Q
K 100‘(_'i S 1007 =% o 100> H 100
> O«
olto olla
D 80 K 80
olto ollo
H 70 S 70
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3. OPERATING PROCEDURE : Presenting Charts

4 To display a vertical line

Pressing o< or> o with the cortical vision letter shown displays a vertical line.

Button

Func

tion

O-

+ Displays the leftmost vertical line of the cortical vision letter.

* Pressing 0< or> o again with the cortical vision letter shown displays
the vertical line on the left or right at the same visual acuity.

-0

« Displays the rightmost vertical line of the cortical vision letter.

* Pressing

<or>

again with the cortical vision letter shown displays
the vertical line on the left or right at the same visual acuity.

® Mask button operation and flow for vertical line

O«

0

P g

¥ ~

-~

¢ To release the vertical line, horizontal line, or single letter mask

EKE SR OEHE :100: Visual acuity values are
Cortical vision letter 'CDZK Vi | 80 ; POt {)resented to the pa-
iy o ient.
RHCSZ |70
] | ] |
S 200 N 200
Z 150 D 150
| i 1 I
K 100 )< s 100 o 100 >Q) H
< === —
c 80 D 80 <gv-- K 80 \'
R 70 >0 H 70 S 70 0< Z
Q l
CDZKV|?

100
80
70

Switching the chart on the chart operation screen releases the mask and returns to the cortical vision

letter.
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3. OPERATING PROCEDURE : Presenting Charts

¢ To apply the red-green filter

Pressing ° while holding with the vertical line, horizontal line, or single letter shown applies
the red-green filter to the presented chart.

Button Function

* Applies the red-green filter to the vertical line, horizontal line, or single letter.

shift) + ©) :
* Pressing Q again while holding releases the red-green filter.

Displays the upper row of the presented visual acuity chart with the red-green
a filter applied.

Displays the lower row of the presented visual acuity chart with the red-green fil-
o ter applied.

® Mask button operation and flow for red-green filter

- —_—_ — — — - — = = - - = =

200
p4 D |(so0€—— Z C D |15

CDZKYV |8

R 100 olTa

Z 80 :

C 0@+ | KeROH |00 & +© KSROH |100
l—»| CDZKYV 80(_E CDZKV |80
! RHCSZ |, RHCSZ |

K 100"

: When the red-green filter is applied
]

¢ To release the red-green filter

Switching the chart on the chart operation screen releases the red-green filter. Pressing Q while

holding also releases the red-green filter.
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3. OPERATING PROCEDURE : Chart ON/OFF, Contrast Change, Low lllumination, Black and White Inversion

3.6 Chart ON/OFF, Contrast Change, Low lllumination, Black
and White Inversion

B This section explains D E @ , and displayed on the chart operation screen.

For , see “¢ To release the vertical line, horizontal line, or single letter mask” (page 54).

L] m: Turns off the backlight of the chart window

and control box touch screen. Pressing any button
on the control panel or anywhere on the control box

L] @: Changes the chart contrast in the order of

7T —————————

» The contrast change function is only available for
visual acuity charts. In addition, it is disabled in Near

touch screen activates the illumination.

E: Turns on or off the chart.

25%, 12.5%, 6%, and 100% (normal contrast).

The contrast change function enables measure-
ment of visual acuity with low contrast conditions

(25%, 12.5%, 6%).

This function enables evaluation of the visual
function according to contrast sensitivity and

observation of changes over time.
+ Contrast 25%: (p 25

* Contrast 12.5%: (12

+ Contrast 6%: { [ B

mode.

This function is disabled during low illumination or

black and white inversion.

When a contrast other than 100% is specified in Dis-
tance mode and the mode is changed to Near mode,
the contrast returns to 100% because the contrast
function is disabled in Near mode. However, low illu-
mination or black and white inversion cannot be
operated because the contrast setting is internally

retained.

[ T E 8 a3 A A
| 2 B+ 1| 200 || 100 200 || 25 [ 100 || 500
1 70 150 || 15 || 70
- HHE
13 7 1 < 80 60 100 60
] 60 40 70 40
ADD EN R g A A
14| 8 2 i I 60 30 || 320
20 || 20 40 20
[ E | 8 | T A A
15| o | 5 [A0w VY _[eTors| E, 5 1.5
30 1 1 10 20 10
8 [ A
16 | 10 4 [°] ET[Z)RS 20 30 || 200
10 20 || 150
T A2 ||k HH K
17 |11 | 5 20 | GRNnro
10 ||VKSSKV|
HRONCH| -','.-.
1Br 1216 | E 0O} — 33
m 1 400
LIMK &
OFI= cv e N! A O Random)
e 7
Hold | 7777 NeaR | Y |

1 4 E 8 A3 A
| 3 nl+l 200 | 100 200 [| 25 ff 100 |5oo|
1 70 150 15 70
- HEE
13 7 1 ﬁ 80 60 100 60 H
o 60 40 70 40
ADD E g A A
14 3 2 ﬁz:m(" 40 30 60 30 320
| 20 || 20 40 20
" E | 8 | A A
151 g | g [M00 =) _[eTors| E % | ey
30 1 10 20 10
8 A2 A
16 10 4 [o] ETIZJRS 20 30 200
10 20 150
J— AT [ nn
ARIE - ) H -
HRONCR| -‘,‘-.
18 12| 6 E J v XD
40/
LINK i 4
e cﬂ 9 ‘ ol (D [Random|
Contrast 25%

2/21

17:51

= B

. 0.00EM 0.00]

-0.00 c  -0.00
0 A

ADD
400

E -

180° | 45° | 90° | 135" |

Contrast 25%
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3. OPERATING PROCEDURE : Chart ON/OFF, Contrast Change, Low lllumination, Black and White Inversion

[ ] : Switches between low illumination and nor-
mal illumination.

Low illumination is used to measure visual acuity
in dark ambient conditions. Testing the visual
performance to recognize low intensity charts
may be used in the determination of a visual
defect such as disturbance of light sense.

is shown at the right of the displayed chart
during low illumination.

7, T ——— ——————

» The low illumination function is only available for
visual acuity charts. It is enabled in either Distance
or Near mode.

* The low illumination function is disabled when the
contrast is not 100% or during black and white
inversion.

T
* 3

visual acuity charts.

7T —————————

* Inverted black and white visual acuity charts (white
letters on the black background) are used for special
testing such as amblyopia. The visual acuity is a ref-
erence value.

Alternately inverts the black and white of

» The black and white inversion function is only avail-
able for visual acuity charts. It is enabled in either
Distance or Near mode.

* The black and white inversion function is disabled
when the contrast is not 100% or during low illumi-
nation.

A3
15

1 L] E 8
> B+ 1) 200 || 100 200
] 70 150
v
1 -

v e E 8 | _A_
13 7 ﬁ 80 60 100 60
o 60 40 70 40
ADD KR E ] A A
14 E 2 ﬁz:unkl 40 30 60 30 320
20 || 20 | 40 20
“E | Em A | A
151 9 | 5 (MW =Y _|ETORS) 2 s A1LA
30 1 1 10 20 10
8 A2 A
16 | 10 4 [01 ETI;RS 20 30 || 200
10 20 150
SR e \
17 {1 5 1 oW |
I
18126 | | :
LINK| ¢ ! E 400§ o/ \
OFF| o] = 'J 0l @ pon
e rE— )
Hold | ] | NEAR J v |
2/20 FAR
AR
0. 00 ML BIN L
oo P s -3.25
-1.25 ¢ -0.75
A
iy 175 5
0.00 ADD
0
VA
1
E o
180° | 45° | 90" | 135° |
1 4q E 8 A3 A A
’ !I'I-l 200 100 200 25 100 500
1 70 150 15 70
- HE oo I ] |
13 7 1 ﬁ 80 60 100 60
o 60 40 70 40
ADD E g A A
14 B 2 ﬁziunu 40 30 60 30 320
20 A 40 20
—E | 8 | A | A
519 | g [movi|_Y_[emRs| 7 s 2o 1 250
30 1 1 10 20 10
2
16 (10 | 4
17 (11| 6
18 (12| 6
LINK| @
OFF| | =
Hold |

-0.00 ¢ -0.00
0 A

ADD

VA —
m &
A
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3. OPERATING PROCEDURE : Measuring Distance Vision or Near Vision

3.7 Measuring Distance Vision or Near Vision

3.7.1
1

/\ CAUTION

* When switched to Distance mode or Near mode, the refractor head moves for divergence or conver-

gence. Before pressing or W=\, instruct the patient to keep their face away from the refrac-
tor head. After movement has been completed, start refraction with the patient’s forehead touching the

forehead rest.

To measure distance vision

If QUi is displayed on the measurement
screen, press the button to change it to
FAR B

Distance mode is activated.

After the movement of the refractor head has been
completed, start refraction with the patient’s forehead
touching the forehead rest.

Press the chart display icon.

The chart operation screen is displayed.

Pressing @(Left side) also displays the chart
operation screen.

Press on the chart operation screen.

Distance mode is activated and the background of the
chart operation screen turns bluish green.

1 7 E T || A3 | A 3
| 2 !|+I 200 | 100 200 [| 25 [| 100 f| 500
1 70 150 15 70
Xy T 8 | CA | A
1307 |1 - S | soff so 100 60
] 60 40 70 40
7 | E 8 | y A
14 8 2 Atﬁz"“ 40 30 60 30 || 320
20 20 40 20
[ E | 8 | T A A
15| o | 5 [A0w VY _[eTors| E, 5 1.5
30 1 1 10 20 10
8 | 2| A
ETDRS|
20 30 200
0B ||| € [°] 2 10 20 || 150
A2 |k b
17 |11 | 5 20 |[SRnneg
10 ||VKSSKYV|
18 (12 | 6 pow] e T
400
LINK| C E i 4
OFF| | = ‘ 1| P fenton
Hold | Y |
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3. OPERATING PROCEDURE : Measuring Distance Vision or Near Vision

3.7.2 To measure near vision

1 If B8\zd is displayed on the measurement 11:20 [0
i Pay e bl

screen, press the button to change it to
NEAR B
Near mode is activated.

After the movement of the refractor head has been
completed, start refraction with the patient’s forehead
touching the forehead rest.

2 Press the chart display icon.

The chart operation screen is displayed.

Pressing @(Left side) also displays the chart
operation screen.

3 Press | NEAR | on the chart operation screen. T ET S T B aTe
> orh i B B B I
Near mode is activated and the background of the | | | - : ég ?g T'gg zgg Tﬁg
chart operation screen turns yellow. e e =
14 8 2 #ZIDKN 40 30 60 30 320
20 20 40 20

vA | _V_|eors| E 8 EN K

L 1] 1 20 fo || ”*°

wlole ) CITE (8] (2]
A2 ||k koK
L A il
18 (12| 6 oo | 155

400
LINK| & E &=

OFF| ~ | = ‘ m@ e
Hold | FAR ) v |
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3. OPERATING PROCEDURE : Link Off Function

3.8 Link Off Function

B This function prevents auxiliary lenses or S (sphere) / C (cylinder) / A (axis) mode setting from being
switched automatically when the chart is switched.

1 Press @D (Left side) to display the chart operation
screen.

2 Press .
“LINK- OFF” is displayed in the upper right of the | .| ,
measurement screen, indicating that the link off func-
tion is enabled. I | %o |
. _ - 15| o | o [Mn|dfeorst 51 TS L | A [

When the link off function is enabled, automatic inser- 30 | 0 |t e s 11
tion of the auxiliary lenses by pressing the chart | 16 |10 | 4 [-]7% EH HHE
switch buttons, S/C/A mode setting, and automatic | ,; | 1y | & BT
visual acuity entry by pressing the mask buttons are o] s

t performed I = 2 55
not p . INK & ‘ E 400 3 ) e

OFF| —_| = =
; Prog. ]

Pressing ¢ or @ (Front) only changes charts. ‘l%’ ) nesn | v |
ZZIIT ————————————

* Even if the device is turned off, the link off setting is ”’

retained. o - T ided

* Even when the link off function is enabled, the link

ADD :
for A%D(;IA or | functions.

. LINK] . .
Pressing on the chart operation screen again

cancels the link off function and returns to the normal
state.

180° | 45" | 90° | 135° |
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3.9

3. OPERATING PROCEDURE : Night Mode

Night Mode

B This section explains how to switch between Day mode and Night mode and to import AR or LM night

3.91

data.
Night mode is a mode in which subjective refraction is performed in a dark place, and the chart is pre-
sented with brightness for night vision.

To switch between Day mode and Night mode

When the “ Display Day/Night switching button” (page 155) parameter is set to “Yes”, the function but-
ton “ %/ " is displayed, which allows Day mode and Night mode to be switched.

When AR/LM night data is entered with day data using the Eye Care card, “ %/ " is displayed
regardless of the parameter setting.

When starting up or the displayed data is cleared, Day mode is automatically activated.

A mark (% or ) indicating Day mode or Night mode is displayed.
|

2/20 | 64.0 FAR 1713 Un- 2/20 |, .
e Lkan Pl . WP . -
75
O I

s BB % Y

2.00 Cdl - 2 50 | 2.0
| 9LM | " IM | TOYN | 9L |
i o . PR
-0. ADD - 0.
0.08 VA 0.0gm ‘:
N\ e D D D D D o - - o
E 400
180° | 45° | 90° | 185° | /0] 180" J 45° J g0° J 135 ] 310
Day mode Night mode

When no AR or LM night data has been entered, S, C, and
A values in Day mode are copied.
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3. OPERATING PROCEDURE : Night Mode

3.9.2 To import AR or LM night data

The following data can be imported as the reference used for measurement in Night mode.
* Night data measured by the ARK-10000 (V 2.13 or later) or OPD-Scan series
* AR large area measured data of ARK-1 series or AR-1 series
+ Data obtained by measuring the patient’s night vision glasses with a lensmeter

¢ To import AR night data with day data using Eye Care card

» Day data measured by a lensmeter, and day and night data measured by an auto refractometer
can be saved to an Eye Care card together.

$Ly43.2.3 To import data from Eye Care card” (page 45)

¢ To import LM night data using Eye Care card

« Day data and night data measured by an auto refractometer can be saved together to an Eye
Care card.

» Day data and night data measured by a lensmeter cannot be saved together to an Eye Care
card. Therefore, follow the procedure below to import LM night data.

1) Import day data to the TS-310.

&, “3.2.3 To import data from Eye Care card”
(page 45)

2) Remove the Eye Care card from the Eye Care
card slot.

3) Press the function button [/ ] to put the TS-
310 into Night mode.
4) Insert the Eye Care card to which LM night data

is saved with the A mark a side up.

LM night data is added to the TS-310 as the
night data.

Eye Care card
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3. OPERATING PROCEDURE : Night Mode

3.9.3 To measure day/night vision

To perform night measurement continuously after day measurement, Program #t = is provided in the
standard program. For details, see the following.

& “5.2 Refraction with Program Day/Night” (page 125)

1 Import day data and night data.

Subjective refraction mode for day vision is activated.

2 Perform subjective refraction based on the day data.

3 Press the function button [#/9].

Subjective refraction mode for night vision is activated.

The program specified by the “ Program for imported Night data” (page 155) parameter is automati-
cally activated.

4 Make the environment suitable for night

measurement, perform subjective refraction -GS ~S-48Ub] Dem=gLd=s
based on the night data, and then print mea- gl et
sured data. - 121;; oL -0 Dav ot
“For day” is printed above the day measured result, t lzlgg %Eg t fgz e
indicating that it is data of glasses to be used in bright B 0.00 PRS BO 2.00
places. B ?;?onight B 0.00 |
“For night” is printed above the night vision test result, D TR SV,
indicating that it is data of glasses to be used in dark -1.26  OIL - 0.75 Night data
places. B ]g?;)o ﬁ:: B 020

B 0.00 B 0.00
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3. OPERATING PROCEDURE : Displaying Accommodation

3.10 Displaying Accommodation

B This section explains how to check the accommodation measured by an auto refractometer during
measurement.
B To display the accommodation, the following need to be performed in advance.

+ Measure accommodation with an auto refractometer that is equipped with the accommodation
measurement method and save the data with AR data to an Eye Care card.

* Import accommodation data with AR data from the Eye Care card.

1 Press on the measurement screen. . s ' R
BIN L -

AR
R
The function button |Acom(AR)| is displayed. S i S50
play o5 P s ZH0

o

When no measurement mode has been specified or -0.00 c -0.00

no accommodation has been entered, is not 0 A 0 Slubj

displayed. ADD W
VA

VA
~X

K 500
Prog.
.

2 Press . 222 ) — N 14:31 1
The Accom.(AR) window appears 425 B . a . L ARided
55 R s

-0.00 ¢ -0.00

s _ 0 a2 ___ Nl
- -

7] Note (PR

* Accommodation is included in the printout data. It cannot be changed.
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3. OPERATING PROCEDURE : Printing

3.11 Printing

Pressing §&ilily prints data.

» This device uses heat-sensitive printer paper. To save the print result, copy and save it.

4 Sample printout

(1)

ID : 123456789012 r 2

NAME : M7F _l—@

0CT/ 3/2017 10:13 am®—

WD=40cm————(4
OSSR SE VA T SO

| FAR o——5]
'..200 ___150 _ __400__.,
[ -=dRY=——<C LM >--=L>--)
I FAR .
. - 1.75  SPH - 2.25 |
' - 0.75 CYL - 0.25 !

. 0°  AXS 0° —+—(6)
.+ 1.00 ADD  + 1.00 |
1 VA I
, (80) (40) (60) !
! B0 0.50 PRSM BO 0.50 !
v B _0.00_ _____ B _0.00_,

PD(LM®

65.0

eGP g T T
' FAR |

'~ 3.00 SPH - 3.50 &1—1(8]
' - 1.50 CYL - 1.00 !
1787 _AXS__ ____ 4",
TSRS --=<SUBY S-S
. FAR !
1 - 2.75 SPH - 3.25
L - 1.25 cyL -0.75 !
: 175°  AXS 5°

 + 2.00 a0+ 2.00 ¢+—(9)
! VA .
L ( 15) ( 20) |
| B 0.00 PRSM BO 2.00 !
1 B 0.00 B 0.00
| NEAR !
' - 2.76  SPH - 3.25 |
1 - 1.25 cYL -0.75
! 175°  AXS 5° !

No. Details
1 Patient ID No.
2 Space for patient's name and sex
3 Measurement date, measurement time
4 Near working distance (during measure-
ment)
5 Unaided visual acuity values
6 LM values
7 LM PD
8 AR measured values
9 Subjective values
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3. OPERATING PROCEDURE : Printing

No. Details

-—¢RY-==<FINALY—=—<L> -~ 10 | Prescription

1
1
FAR :
- 2.25 SPH - 2.75 11 Near power
- 1.00 CcYL - 0.50 '+_ .
175°  AXS 5° U0 ilary di
- e pro - 12 Pupillary distance
VA

1

|

: Near pupillary distance

( 20) | 13 Near pupillary distance corresponding to

B0 1.00 PRSM BC 1.00 near working distance (during measure-
1

_8_0.00 _____ 8_0.00_, ment)
E ,:lEan_-) SPH - 1.25 :.___@ 14 | KM measured values
1 - 1.00 CYL - 0.50 1
'\_ _175° _ _AXS. 5" ,' 15 Intraocular pressure
xxFar + Additionkx
— 075 SPH - 1.28%
= 1.00 CcYL - 0.50
175° AXS 5
PD < (12)
68.0
NPD <
63.5
T IRRSEEE KM T ST
: R1 I
1 8.28 mm 8.23
| 40.75 D 41.00
. 90°  AXS 76° &——(14]
| R2 !
! 8.10 mm 8.07
' 41.62 D 41.87 !
i 0° _ _AXS ____ 166° ,
| cofBhsond [T Promaiom !
1 10.0 mmHg 9.3 e———[15
| 1.38 kPa 1.27 18

NIDEK TS-310

# Whether to print contact lens conversion data

The “ Print CL data” (page 153) parameter selects whether the contact lens conversion value of the
subjective data is printed together with the normal data.

4 Whether to print trial lens data

The “ Print TL data” (page 153) parameter selects whether the trial lens data is printed together with
the normal data.
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3. OPERATING PROCEDURE : Printing

# Whether to clear data after printing

The “ Clear after print” (page 153) parameter selects whether the displayed data is automatically

cleared after printing.

Even if the data on the control box touch screen is cleared after printing, all the data for the patient that
was printed last is stored in the device and will not be cleared until the next printing is performed.

L 45,8 Recalling Previous Data” (page 142)

¢ KM measurement

To print the diopter conversion value of KM measurement, set the “I/F Format” parameter of the ARK

to “All”.

3.11.1 To print with QR code

The final data (subjective or prescription data) can be printed as a QR code.

¢ When the “ QR code” (page 153) parameter is set to “QR 1”
The final data and its QR code are printed.

Sample printout

1D:
NAME : M/F
JuL/ 3/2017 3:52 pm
WD=40cm

-~{RY-==<FINAL>—=-<L>~-~
-- FAR -~
= 2,125 SPH - 2,75
- 1.00 cyYL - 0.50

175° AXS 5°
+ 1.50 ADD + 1.50

VA
(20)

BO 1.00 PRSM BO 1.00
B8 0.00 B 0.00
PD

64.0
NIDEK
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3. OPERATING PROCEDURE : Printing

4 When the “ QR code” (page 153) parameter is set to “QR 2”

The QR code of the final data and all entered data are printed.

] Note N e

» The QR code may not be readable when the paper is curled. Flatten out the paper and read it.

* For details on the QR code to be printed, contact NIDEK or your authorized distributor for the QR code
manual.

Sample printout

NVVWVWWAWAVWWWVWAVWWAVVVAVVWVAVVVVIVAN
==<{R>—==<{SUBJ >——~<L>-~
-~ FAR -~
- 2.75 SPH - 3.256
= 1,25 CcYL - 0.75

175° AXS 5°
+ 1.26 ADD + 1.25
VA
(15) (20)
B0 1.00 PRSM BO 1.00
BU 0.50 BD 0.50
-~ NEAR -~
- 1.50 SPH - 2.00
- 1.25 CYL - 0.75
175° AXS 5°
=={R>==~CFINAL>--=<L>--
-- FAR --
- 2,25 SPH - 2.75
- 1.00 CYL - 0.50
175° AXS 5°
+ 1.580 ADD + 1.50
VA
(20)
B0 1.00 PRSM BO 1.00
B8 0.00 B 0.00
-~ NEAR --
- 0.75% SPH - 1.25
- 1.00 CYL - 0.50
175° AXS 5°
*kxFar + Additionkx
- 0.75 SPH - 1.25
- 1.00 CYL - 0.50
175° AXS 5°
PD
64.0
NPD
60.0
NIDEK
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. REFRACTION
|

N

B This chapter explains the detailed operating procedures for refraction.

* “4.1 Preparation before Refraction” (page 70)
* “4.2 Visual Acuity Test” (page 74)

* “4.3 Spherical Refinement” (page 78)

* “4.4 Astigmatism Test” (page 81)

* “4.5 Binocular Visual Function Test” (page 87)
* “4.6 Addition (ADD) Test” (page 113)

* “4.7 Near Vision Test” (page 115)

» “4.8 Trial Frame Refraction” (page 116)

® This manual includes the operations for chart types T, UK, M, P, and PhM. In general, this manual 4
offers operational instructions for Type M, used in English-speaking countries, and Type T, used in
non-English speaking countries. If there is a description such as Type PhM in the sentence, it
means that the chart and operation are limited to the described type.

Chart type Description
T Mainly used chart and explanation of its operation
UK Chart for the United Kingdom and explanation of its operation
M Chart for the United States and explanation of its operation
P Chart-1 for France and explanation of its operation
PhM Chart-2 for France and explanation of its operation
/\ CAUTION

« Clean the device before refraction. &>“7.7 Cleaning” (page 173)

* Instruct the patient not to touch the refractor head, control box tray, or main device when they sit or
stand for refraction.

* When moving the refractor head up or down, have the patient keep their hands on their knees and
maintain 20 cm or more between the refractor head and the patient’s face. If hands become caught in
the arm unit, release the refractor head vertical motion switch immediately to stop the movement.

The refractor head may strike the patient’s face or hands may become caught in the arm unit during
movement.

« Instruct the patient not to push their forehead against the forehead rest and not to move away from the
forehead rest during refraction. Refraction may not be properly performed.

* When the refractor head switches between the distance vision test and near vision test, the refractor
head moves for divergence or convergence.
Before performing a near vision test, instruct the patient to keep their face 20 cm or more from the
refractor head. After the movement has been completed, start refraction with the patient’s forehead
touching the forehead rest.
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4. REFRACTION : Preparation before Refraction

41 Preparation before Refraction

B Before refraction, provide sufficient explanation of the purpose and method to the patient.

B The following explains the position adjustment of the refractor head, vertex distance adjustment, and
pupillary distance adjustment.

411 To adjust the refractor head position

1 Instruct the patient to remove their glasses or contact lenses and sit on the chair.

Instruct the patient to keep their head away from the refractor head.

2 Press the down arrow of the refractor head vertical motion switch to lower the refrac-
tor head all the way to the bottom.

3 Align the refractor head with the patient’s eye level.

1) Instruct the patient to move their face toward the refractor head, paying attention not to contact it.

2) Press the up-and-down switch on the table to roughly align the eye level marker a with the
patient’s eye level.

Align the eye level marker with the
patient’s eye level.

4 Adjust the lengthwise position of the forehead rest.

1) Instruct the patient to look through the measur-
ing windows and lean against the forehead rest

2) Turn the forehead rest adjustment knob
clockwise or counterclockwise to adjust the
lengthwise position of the forehead rest.
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4. REFRACTION : Preparation before Refraction

s N
fﬂf JI\ fﬂ: JII)\
5] 0|
Turn clockwise. Turn counterclockwise.
Forehead rest comes out. Forehead rest retracts.
N J

41.2 To adjust vertex distance

This section explains how to adjust the vertex distance (VD) for the right eye of the patient.

The following is an explanation from the state where positioning of the refractor head has been com-
pleted.

G411 To adjust the refractor head position” (page 70)

@ m e e N N S T N N

» When adjusting with the left eye of the patient, attach the VD check

adapter a (with double-sided adhesive tape) in advance to the
right side as viewed from the operator.
» Once the VD check adapter is attached to the right or left, it cannot

be repositioned. If the VD check adapter needs to be added to the
opposite side, contact NIDEK or your authorized distributor.

1 Look through the VD check adapter £} on
the left side as viewed from the operator.

2 Check the vertex distance for the right eye of
the patient.

3 Align the patient's corneal vertex to the
desired VD marking with the forehead rest
adjustment knob [J.

4 Adjust the pupillary distance.

L “4.1.3 To adjust pupillary distance”
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4. REFRACTION : Preparation before Refraction

4 R
Turn adjustment knob Turn adjustment knob coun-
clockwise. terclockwise.

VD check window

+ SA¢
\
\ L\
VD 12 mm N~ VD20 mm
I
; ' ' VD 13.75 mm VD 18 mm
— \\ VD 16 mm
Moves the scale to right. Moves the scale to left.
N J

41.3 To adjust pupillary distance

This section explains how to adjust the pupillary distance (PD).

The following is an explanation from the state where positioning of the refractor head and vertex dis-
tance adjustment has been completed.

L “4.1.1 To adjust the refractor head position”
L “4.1.2 To adjust vertex distance”

1 Lift open the cover [E) of the pupil position
check window by hand and look into the
pupil position check window [J from the rear
front.

* When both eyes are shifted to the right or left:

Instruct the patient to move their head to the
right or left.

» When one eye is shifted upward or downward:
Instruct the patient to make both eyes level.
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4. REFRACTION : Preparation before Refraction

2 Adjust the pupillary distance of the patient if

2’20 64.0 FAR 17:25 r|-
their eyes are not located to the right and left ] - $ Bl $ L —
center of the PD check lenses. ___0.00MEP 0.00)

-0.00 &+ -0.00 AR
1) Press (PD). — 0 A 0 . oo
The PD check lenses are placed and the W
patient’s eyes are illuminated. — —
2) Turn the dial to locate the pupil of the patient's |ym o
eyes to the center of each PD check lens. E 20 @
3 Press (PD) again to exit from PD

mode.

ZIhER ————

» Keep the cover of the pupil position check window always closed when not adjusting the pupillary dis-
tance.
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4. REFRACTION : Visual Acuity Test

4.2 Visual Acuity Test

B This section explains the testing method of unaided visual acuity and visual acuity corrected by

glasses.

421 To measure unaided visual acuity

Purpose

To measure the unaided visual acuity of the right, left,
or both eyes.

Use chart

Letters, Numbers, Tumbling E, Landolt ring, Children,
ETDRS style letters

Measurement method

To assess the minimum visual acuity at which the
patient can read the chart.

1 Press .

Unaided visual acuity measurement mode is acti-

vated.

2 Press Q to measure the unaided visual
acuity of the right eye.

Determine the minimum visual acuity at which the
patient can read the chart.

Press a or o to change the visual acuity

value.

The visual acuity of the last presented chart is automatically displayed in the VA field.
Ly 435 Presenting Charts” (page 51)

& “¢ Distance and near visual acuity charts” (page 76)

3 Press o to measure the unaided visual acuity of the left eye.

Follow the same procedure as Step 2.

4 Press to measure the unaided visual acuity of both eyes.

Both eyes are opened.

Follow the same procedure as Step 2.
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4. REFRACTION : Visual Acuity Test

4.2.2 To measure visual acuity corrected by glasses

When LM data is imported, visual acuity corrected by glasses can be measured.

To measure the visual acuity corrected by glasses of

AUEESS the right, left, or both eyes.

Use chart ETDRS style letters

Letters, Numbers, Tumbling E, Landolt ring, Children, S V N
ZCD

To assess the minimum visual acuity at which the

MBS U patient can read the chart.

1 Press (AR .

LM measurement mode is activated.

According to the LM data, the corrective lenses are =) -3.50

placed in the measuring windows. -1.50 ¢ -1.00 J
] 176 A 5 . |
2 Press . ADD |

The device enters the mode that allows the visual A -
acuity to be entered using the dial. - “A
= 400

A

3 Press Q to measure the visual acuity cor-
rected by glasses of the right eye.

Determine the minimum visual acuity at which the patient can read the chart.

Press a or o to change the visual acuity value.

The visual acuity of the last presented chart is displayed in the VA field.

180" | 45° | 90° | 135" |

& “e Distance and near visual acuity charts” (page 76)

4 Press o to measure the visual acuity corrected by glasses of the left eye.

Follow the same procedure as Step 3.

5 Press to measure the visual acuity corrected by glasses of both eyes.

Both eyes are opened.
Follow the same procedure as Step 3.
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4. REFRACTION : Visual Acuity Test

¢ Distance and near visual acuity charts

Name Example
S VN
Letters
ZCD
4 N\
Numbers 5 9 2
6 38
- J
( 7\
Tumbling E m E m
3 M E
(. J
OCNO
Landolt ring
(Type UK) 2000
0OQD0
w = A @
Children = A w4 E
‘e 2w4a
NKoDz |%%
VZRNH 0.5
ETDRS style letters = KcHOR = [
S 1 u— 1“225
R %:0

The ETDRS style letters™! have the following features compared with the conventional charts.
» The five letters of the same visual acuity value are presented in one line.
» The space between the letters of the same visual acuity value is equal to the width of the letters.

» The space between rows of different visual acuity value letters is equal to the height of the letters of the
lower row.

2 lines (VA 0.5) NKOD Z
ZRN

1 line (VA10) R — Hc:( osv

xxxxx

N S =Tt
) o)) w
oo Dunes s

*1. The ETDRS style letters: ETDRS (Early Treatment Diabetic Retinopathy Study), invented by ETDRS Re-
search Group (that the USA acts as leader), is the chart for studying each eye treatment.
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4. REFRACTION : Visual Acuity Test
B —

¢ Visual acuity conversion table

This manual includes the operations for chart types Type T, UK, M, P, and PhM. For visual acuity val-
ues, see the following visual acuity conversion table.

Decimal Fraction (meters) Fraction (feet)
(Type T/P/PhM) (Type UK) (Type M)
0.03 6/200
0.032 20/600
0.04 6/150 20/500
0.05 6/120 20/400
0.06 6/100
0.063 20/320
0.08 6/75 20/250
0.1 6/60 20/200
0.125 6/48
0.15 20/150
0.16 6/38
0.2 6/30 20/100
0.25 6/24 20/80
20/70
0.3 6/20
0.32 20/60
0.4 6/15 20/50
0.5 6/12 20/40
0.6 6/10
0.63 20/30
0.7
0.8 6/7.5 20/25
0.9
1.0 6/6 20/20
1.2 6/5
1.25
20/15
1.5 6/4
1.6
20 6/3 20/10
2.5
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4. REFRACTION : Spherical Refinement

4.3

431

Spherical Refinement

Red-green test (Type T/UK/M/PhM)

Purpose To refine the spherical power in the red-green test.

Use chart Red-green

Ideal appearance sharp.

The letters on the red and green side appear equally

(Type T/UK) (Type M)

(Type PhM)

1 Press Q or o to select the eye to be measured.

2

Refine the spherical power in the red-green
test.

O

200

ZoD<|mm

Press , then press . (Type T/UK), .

(Type M), or . (Type PhM) on the chart operation
screen to present the Red-green chart.

1371 80 || 60

& 60 || 40

AR Lo %0 | 5o

14 B 2 ﬁ 20 20

ook |_V_[etors| E

159 13 |5 |TiT 1 | 3
16|10 | 4 I:°:| ETORS

The measurement screen is displayed and

Sphere mode is activated.

S |

— o

100 60
70 40

..“,|
53
>

1
’
- QBE

zzﬂ
>

b
N
p

—
=X

Add +0.50 D sphere to fog the patient’s
vision.

Turn the dial counterclockwise by two steps.

Turn the dial clockwise to reduce the fog until o 0 A
the letters on the red and green sides appear a0
equally sharp. VA
, P L+ © K HH K
Ask the patient, “Which is sharper, the red or the . / N ~ |ZzcD|/Dcz
green? )R rn|nRe
180° | 45° | 90° | 135° |
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4. REFRACTION : Spherical Refinement
B s

Adjust the following as necessary.

The letters on the red and green side appear equally The procedure is complete

sharp.
The letters on the red side appear sharper. Turn the dial clockwise.
The letters on the green side appear sharper. Turn the dial counterclockwise.

The letters on the red and green sides do not appear

equally sharp. The green side should appear slightly sharper.
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4. REFRACTION : Spherical Refinement

4.3.2 Cross grid test (Type T/P/PhM)

Purpose To refine the spherical power in the cross grid test.
Use chart Cross grid
Ideal appearance The horizontal and vertical lines appear equally clear.

1 Press Q or o to select the eye to be measured.

2 Refine the spherical power in the cross grid ﬂ'i"" el T
test. Y ol T E IS
By ‘ i e eSS
4 E 8
Press , then press on the chart opera- | 14| ¢ -5 fles |o8
tion screen to present the Cross grid chart. 15| 9 0 |17
The measurement screen is displayed and the | 1s | 10 _:Eg_
1+0.50 D cross cylinder lens is placed. R I
18 | 12 6
LINK| ¢ ‘ K 0103
OFF| .| *
Hold | 777 near |

3 Turn the dial clockwise or counterclockwise

until the horizontal and vertical lines appear
equally clear,. | - 0 A
) - 0.00
1) Press of the eye to be measured. T 0 0 |
ALD
2) Ask the patient, “Which lines are clearer, the hor- A |
izontal lines or the vertical lines? or are they VA
about the same?” “r
3) Turn the dial clockwise or counterclockwise one
by one until they appear equally clear. 180° | 45" | 90" | 135" |

Adjust the following as necessary.

The horizontal and vertical lines appear equally
clear.

The procedure is complete.

The horizontal lines appear clearer.

Turn the dial counterclockwise.

The vertical lines appear clearer.

Turn the dial clockwise.

The horizontal and vertical lines do not appear
equally clear.

The horizontal lines should appear slightly clearer than
the vertical lines.
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4. REFRACTION : Astigmatism Test

4.4 Astigmatism Test

Astigmatism measurement with Astigmatism clock dial chart
(Type T/UK/PhM)

= To measure and refine the cylinder axis using the
urpose Astigmatism clock dial chart. " \'2/ |

Use chart Astigmatism clock dial %\\\\ ///éa

Ideal appearance All bars appear equally clear. 7's ®

1 Press Q or o to select the eye to be measured.

2 Present the Astigmatism clock dial chart.

Press , then press

o tl=tfETORS[ 7| B BB LA ]
Hol= = 0.1 flo.1 flo.2 flo.0af 0.2 | 0.04
> 1 1 1 o0.15)[ 0.4 0.4

] E 8 8 A A
13 | 7 1 I TR o7 W0 los lloros| o [l o 0s
1 2 o4 flos o7 0.7

< on the chart opera-
tion screen.

The measurement screen is displayed and Cylin-

der mode is activated.

3 Fog the vision until the visual acuity
becomes about 0.1.

1) If the cylinder value is not 0, change it to 0.

2) Press the S numeric field of the eye to be mea-
sured to enter Sphere mode.

3) Turn the dial counterclockwise to add plus
power.

4 Turn the dial clockwise to reduce the fog until

T \y
°AVig.2 ~
9? sa
I
7 55 A
180° | 45° | 90" | 135° | C+/- |

the visual acuity becomes about 0.5.

The numbers (1 - 12) beside the bars correspond to the visual acuity of 0.5.

5 Measure the cylinder axis until all the bars appear equally clear.

Ask the patient, “Does any bar appear especially clearer than the others?” Adjust the following as nec-

essary.

All the bars appear equally clear. The procedure is complete.

Determine the direction of the minus cylinder axis by multiplying
One of the bars appears clearer. the smaller number (1 to 6) next to the clearer bar by 30°.
ex.) When Bar 2 appears clearer: 2x30° = 60°
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4. REFRACTION : Astigmatism Test

6 Set the axis of the minus cylinder lens to the value determined is Step 5.

Press the A numeric field of the eye to be measured and turn the dial.

7 Add minus cylinder in 0.25 D increments until all the bars appear equally clear.

Press the C numeric field of the eye to be measured and turn the dial clockwise.
When adding the cylindrical power changes the clearer bar, follow the procedure below.

The clearer bar moves in the counterclockwise
direction.

Turn the cylinder axis clockwise.

The clearer bar moves in the clockwise direction.

Turn the cylinder axis counterclockwise.
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4. REFRACTION : Astigmatism Test

4.4.2 Astigmatism measurement with cross cylinder lens (Type T/UK/

M/P)

P To measure and refine the cylinder axis and cylindrical
urpose power using the cross cylinder lens.

Use chart Dots

Auxiliary lens Cross cylinder lens

Ideal Even if the cross cylinder lens is flipped, the clarity of
eal appearance dots does not change.

1 Set the refractor according to the AR data and press 9 or o to select the eye to
be measured.

2 Perform the red-green test.
L 4.3.1 Red-green test (Type T/UK/M/PhM)” (page 78)

3 Present the Dots chart. e |2 [Pkl B ] S 5 0 e
aoovh |8 _[eToRs|| B g A2 1.5
Press -FAR , then press on the chart opera- |° 1% 1 * la0 [TiT/ 1 | % 0
. P A P S P g H
tion screen. 2 2o Lise
The measurement screen is displayed and Axis |7 | ' | ® H =
mode is activated. 1812 6 E e S
i - LINK 00 e o
The cross cylinder lens (x0.25) is placed. Lhs cs » ‘ Ef’ o
Hold | r | nNEAR | /]
4 Measure the cylinder axis until Chart 1 and | "%g =479 = = 9.90U “Y500l)
Chart 2 appear equally clear. s -1.50 ¢ -1, 00 _l
e A o T
Present Chart 1 by pressing @ and Chart 2 by -0.00 ADD g
pressing @ then ask the patient which is clearer. .
Adjust the following as necessary.
180° | 45° | 90° | 135° | +0.25 | Step
» Turn the dial counterclockwise by one step.
Chart 1 appears clearer.
* Press 9
» Turn the dial clockwise by one step.
Chart 2 appears clearer.
* Press Q

5 Press the C numeric field of the eye to be measured to enter Cylinder mode.

The axis of the cross cylinder lens is changed.

6 Measure the cylindrical power in the same manner of Step 4.
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4. REFRACTION : Astigmatism Test

7] Note (DR

* When the cylindrical power of the AR data is 0, astigmatism can be reconfirmed using the following
procedure.

1) After performing the red-green test, measure the cylindrical power.
2) Set a cylindrical power of 0.25 D.

3) Check the vision in the order of axis 180°, 45°, 90°, and 135°. If the patient indicates
that Chart 1 looks clearer for all axes, set the cylindrical power as 0. This is the end of
the astigmatism test.

If the patient indicates that Chart 2 looks clearer for any axis, proceed to the cylinder axis measure-
ment for the axis in which the patient indicated that Chart 2 was clearer.
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4. REFRACTION : Astigmatism Test

4.4.3 Astigmatism measurement with cross cylinder lens (with and
without method) (Type T/UK/M/P)

To measure and refine the cylindrical power using the

Spess cross cylinder lens.
Use chart Dots
Auxiliary lens Cross cylinder lens

The Dots chart appears clearer when the cross cylinder

Ideal appearance .
pp lens is removed.

1 Measure the cylinder axis.

See Steps 1 to 4 of “4.4.2 Astigmatism measurement with cross cylinder lens (Type T/UK/M/P)”
(page 83).

2 Press the C numeric field of the eye to be
measured to enter Cylinder mode.

The axis of the cross cylinder lens is changed.

| - 0.00JS
3 Press the function button [+0.25/c]. 175 A

When the “ Cross cylinder (XC) test” (page 151)
parameter is set to “t0.25D/o”, the direction
does not need to be switched. (+] /

4 Tum the dial to refine the cylindrical power 0
until the chart appears clearer when the L12¢J
cross cylinder lens is removed.

45° | 90° | 135° |

® \When the chart appears clearer while the cross
cylinder lens is placed

1) Turn the dial clockwise by one step.

2) Place or remove the cross cylinder lens by pressing @ and turn the dial clockwise one by one

until the chart appears clearer when the cross cylinder lens is removed.

2/20 Final ‘ 64.0 [
T v L

-3.00 = -3.50 -3.00
sl -2.75 s | -3.25 ‘o ‘50| -2.75 S
¢ -0.00 ¢ -0.00
175 A 5 175 A 5
ADD ADD
_______ Y st - - -— -1 A
| +
: +0.25D/0 \Q | et vas | [£0.25010 | et
I ! eselee Prog I O ! secee
1 o' o0’ I /I ®ee®
Y T Ty ;o° | 135 | +.25/0] N T80 7 a4 %0 | 135 | +.25/0)
When the cross cylinder lens is placed When the cross cylinder lens is removed
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4. REFRACTION : Astigmatism Test

® \When the chart appears clearer while the cross cylinder lens is removed

When the chart appears clearer while the cross cylinder lens is removed, change the direction of the

cross cylinder lens.

1) Press @ to change the direction of the cross cylinder lens.

2) Place or remove the cross cylinder lens by pressing @ and turn the dial counterclockwise one

by one until the chart appears clearer when the cross cylinder lens is removed. When the chart
appears clearer while the cross cylinder lens is removed, this measurement is complete.

% -2.75 s
¢ -0.00

175 A 5 IR
ADD

_______ \ VA

1

(+) +0.25D/O oo

I e NI

1| & /I (S

[ T80 g @y 90" | 135° | +.25/0)

When the cross cylinder lens is placed

-3.00 50
%] -2.75 s | -3.25 -0 g
- 0.25e -0.00 AR
176 A 5 sy
ADD
VA prost
10.25D/o‘| «®®, L
| oeeqee
O g
Y Too 5 o4~ do° | 135° | +.25/0)

When the cross cylinder lens is removed

7] Note (DR

* Pressing the chart display icon for the Dots chart in Binocular mode enters R mode automatically and

the left eye is occluded.

« In order to perform the astigmatism test with both eyes open, press the L auxiliary lens display button

while holding to open the left measuring window. Even if @ @ [C], [A], or function button
1

is pressed, both windows remain open.
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4. REFRACTION : Binocular Visual Function Test

4.5 Binocular Visual Function Test

7] Note DR

* Note that the rotary prism lenses are removed from the measuring windows when the already selected
button is pressed again in Prism mode.

4.5.1 Binocular balance test

Purpose To achieve equal appearance in both eyes.

Use chart Binocular balance 5 398s

3ABD prism for the right eye and 3ABU prism for the left

Auxiliary lens eye

5 39s8s

The letters on the upper and lower rows appear equall
Ideal appearance pp pPp qually

clear.
® (Type T/UK/P)
Appearance
Right eye Left eye Ideal appearance
5 398s 5 398s
5 39s8s 5 39s8s
® (Type M)
Appearance
Right eye Left eye Ideal appearance
HRoNGC HRoONGC
HRONGC HRoONGC
® (Type PhM)
Appearance
Right eye Left eye Ideal appearance
0427>- 04272

i

0427-s 0427-s
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4. REFRACTION : Binocular Visual Function Test

1 Present the Binocular balance chart. J T E TR TR
| 3 ! B+ 1200 || 100 200 (1 25 | 100 [ 500

[ 70 150 15 70
3986 3986 R X a E g A 2
Press , then press ﬁ?ﬂ (Type T/UK/P), ﬁmsL 137 |1 n A 100 @ | |
ADD 2 |[ E £ A A
(Type M), or ﬁﬁ (Type PhM) on the chart operation | * 1 ° | % | # 2 2 i 20|
= aoovk |_V_[eToRs|[ E g N
screen. 1519 13 e 77t | 3 30 ol
8 | A2 A

The measurement screen is displayed and ["] i

Sphere mode is activated.

The 3ABD prism is placed in the right measuring
window and 3ABU in the left measuring window.

2 Fog the binocular vision.

Press and turn the dial counterclockwise until

the binocular visual acuity becomes about between

30 and 25. 175 A 5

The visual acuity of each letter on the chart is 50, 40, 000 ADD 900 —-l

30, 25, and 20 from the left to right. ° VA ° FiEn
If the patient cannot see the chart in two rows, H R oncR VA/A

the balance test cannot be performed. In this
case, present the visual acuity chart with one H R one|L Prog.
eye occluded and repeat for the other eye to
adjust the vision until it appears equal for the
right and left eye.

180° | 45° | 90° | 135° |

3 Make adjustments until the upper and lower letters appear equally clear.

Ask the patient, “Which is clearer, the upper or the lower?”
Adjust the following as necessary.

The upper letters appear clearer. Press Q and turn the dial counterclockwise to add +0.25 D
sphere.

The lower letters appear clearer. Press G and turn the dial counterclockwise to add +0.25 D
sphere.

The upper and lower letters do not Determine with which eye the patient views the binocular balance

appear equally clear. chart more clearly while referring to the LM data or dominant eye.
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4. REFRACTION : Binocular Visual Function Test

4.5.2 Binocular red-green test (Type T/UK/P/PhM)

P To measure and achieve accommodation balance
urpose (equalization) in both eyes.
Use chart Binocular red-green 6@ ©9
Auxiliary lens 3ABD prism for the right eye and 3ABU prism for the left
i eye 60@|©9
All the numbers and symbols on the upper and lower
Ideal appearance
rows appear equally sharp.

® (Type T/UK/P)

Appearance
Right eye Left eye Ideal appearance
60|09 80|09
60 ©9 6@ ©9
® (Type PhM)
Appearance
Right eye Left eye Ideal appearance
24074 24074
24074 24074

1 Present the Binocular red-green chart. ﬂ':"" EToRS| 7,

1 T E 88 A &
e ETORS| % 102 0.5 || 0. 05/ 0.5 || 0. 05
2 Jlo.aflos oz 0.7

Press | FAR | then press (Type T/UK/P), or | "7
(Type PhM) on the chart operation screen.

8
15 9 3 1.0
The measurement screen is displayed and =
Sphere mode is activated. A B
The 3ABD prism is placed in the right measuring | 17 |11 | §
window and 3ABU in the left measuring window. | 15 | 15 | ¢ K mm [F2d
i [
0.04
e 7/ e
Hold | 7777 NeaR | v |
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4. REFRACTION : Binocular Visual Function Test

2 Adjust the accommodation balance in both

eyes.

As in the table below, ask the appearance of numbers
and symbols. Adjust the following as necessary.

% £ 0.00 N
s +0.50 oo L
-0.00 c -0.00 _|
| Final | 0 A () _Final |
-1.00 0.00
+o.gg ADD +0.og ‘
VA |
50 ©9 “7

50 @9

180° | 45° | 90" | 135° |

All the numbers and symbols on the upper and lower
rows appear equally sharp.

The upper and lower numbers and symbols on the
red side appear equally sharp.

The upper and lower numbers and symbols on the
red side appear equally sharp.

Binocular balance is achieved.

The green side appears sharper for the upper row Press Q and turn the dial counterclockwise to add
and the red side appears sharper for the lower row. +0.25 D sphere.

The red side appears sharper for the upper row and | pyggg o and turn the dial counterclockwise to add
the green side appears sharper for the lower row. +0.25 D sphere
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4. REFRACTION : Binocular Visual Function Test
———___________ ooossses

4.5.3 Phoria test (Type T)

Purpose To detect and correct horizontal and vertical phoria.

Use chart Phoria

Red filter for the right eye, green filter for the left eye, and

AR 1T rotary prism for both eyes

Ideal appearance A cross is seen.
Appearance
Right eye Left eye Binocular ideal (orthophoria)

1 Present the Phoria chart. T B P o

Press , then press E on the chart opera- | * |7 | ‘_' _;' L
tion screen. e l . # b

. . ADD
The measurement screen is displayed and | 15| 9 | 3 ﬁ‘m
BASE IN/OUT prism entry mode is activated. I a Awu‘

0.63
The red filter is placed in the right measuring | .. |, | .
window and the green filter is placed in the left
measuring window. 1ejrz) s K
0. 04

2 Askthe patient, “Can you see the four bars?”

+ Yes-> Testing can be continued. - 2,50 M SiY L -3.50
+ No-> Testinggcannot be continued igg =2:90 5 -3.50 -9 —'l
-1.60 ¢ -1.00
3 Ask the patient, “Do the vertical and horizon- 180 A 5 Subj

0.0
tal bars form a cross at the center?” 000 0.00 4 K o0
0.00 | 0.00

LAC

* Yes-> Orthophoria

VA
» No-> Heterophoria. Go to the next step. _l_ “i
-
4 Ask the patient, “Are the vertical bars shifted Xy |

to the right or left?”

+ Shifted to the right-> Esophoria
+ Shifted to the left-> Exophoria
* Not horizontally shifted-> No horizontal phoria
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4. REFRACTION : Binocular Visual Function Test
B oo

5 Askthe patient, “Are the horizontal bars shifted upward or downward?”

« Shifted upward-> Right eye hyperphoria
+ Shifted down-> Left eye hyperphoria
» Not vertically shifted-> No vertical phoria

6 Make adjustments until a cross is seen.

If a cross is not seen, adjust the following.

For fine adjustment, use 9 or g instead of the dial.

Heterophoria Appearance Procedure
Esophoria | Turn the dial clockwise to add the BO prism until the ver-
P - _l tical bars are centered in the horizontal bars.
Exophoria | Turn the dial counterclockwise to add the Bl prism until
P I_ - the vertical bars are centered in the horizontal bars.

Left eye hyperphoria

Press [{]. Turn the dial clockwise until the horizontal
bars are centered in the vertical bars. (Add the BU prism
to the right eye and the BD prism to the left eye.)

Right eye hyperphoria

Press [{]. Turn the dial counterclockwise until the hori-
zontal bars are centered in the vertical bars. (Add the BD
prism to the right eye and the BU prism to the left eye.)

Esophoria
+

Right eye hyperphoria

Correct the horizontal phoria in the same manner as for
esophoria and the vertical phoria in the same manner as
for right eye hyperphoria.

Esophoria
+

Left eye hyperphoria

Correct the horizontal phoria in the same manner as for
esophoria and the vertical phoria in the same manner as
for left eye hyperphoria.

Exophoria
+

Right eye hyperphoria

Correct the horizontal phoria in the same manner as for
exophoria and the vertical phoria in the same manner as
for right eye hyperphoria.

Exophoria
+

Left eye hyperphoria

Correct the horizontal phoria in the same manner as for
exophoria and the vertical phoria in the same manner as
for left eye hyperphoria.
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4. REFRACTION : Binocular Visual Function Test

4.5.4 Phoria with fixation test (Type T/UK/M/PhM)

To detect and correct heterophoria by giving stimuli for

Purpose fusion.

Phoria with fixation (Type T/M/PhM) I

Use chart Muscle (Type UK)

Red filter for the right eye, green filter for the left eye, and I

AR S rotary prism for both eyes

Ideal appearance Across is seen.

® Phoria with fixation (Type T/M/PhM)

Appearance

Right eye Left eye Binocular ideal (orthophoria)

® Muscle (Type UK)

Appearance

Right eye Left eye Binocular ideal (orthophoria)

1 Present the Phoria with fixation chart. ﬂ AR IR
@ [ ] 70 150 15 70
v 8 | A | A
Press , then press (Type T/IM/PhM) or | 13 | 7 | 1 ﬂ gg ,?g jon 50
AD BER E 8 | A A
8 2 ZSOKN|[ 40 30 60 30 320
(Type UK) on the chart operation screen. h W slE LG s
15 9 3 - 20 30 20 || 250
The measurement screen is displayed and e o ha  Baw
BASE IN/OUT prism entry mode is activated. Al B B i il R i
The red filter is placed in the right measuring | '7 |1 | 5 H =
window and the green filter is placed in the left | 1s | 12 | & [
measuring window. 3',2','? cs B ‘ E 400 @ﬂ@
Hold | [T777) Near | v |
2 Ask the patient, “Can you see the four bars?” 180 A 5
. . 0.00 0.00 S
* Yes-> Testing can be continued. -0.00 0.00 & m -0.00
* No-> Testing cannot be continued. 0.00 ! 0.00
. . . | 2%
3 Ask the patient, “Do the vertical and horizon- e —
» Prog.
tal bars form a cross at the center? I .
* Yes-> Orthophoria x J

» No-> Heterophoria. Go to the next step.
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4. REFRACTION : Binocular Visual Function Test

4 Askthe patient, “Are the bars vertically aligned?”

* Yes-> No horizontal phoria
* No-> Horizontal phoria

5 Askthe patient, “Is the top bar shifted to the right or left of the bottom bar?”

* Right-> Esophoria
* Left-> Exophoria

6 Ask the patient, “Are the bars horizontally aligned?”

* Yes-> No vertical phoria
* No-> Vertical phoria

7/ Make adjustments until a cross is seen.

If a cross is not seen, adjust the following.

For fine adjustment, use 9 or Q instead of the dial.

Heterophoria Appearance Procedure
. l Turn the dial clockwise to add the BO prism until the bars
Esophoria X . .
| appear vertically aligned.
. l Turn the dial counterclockwise to add the Bl prism until
Exophoria @ i @

the bars appear vertically aligned.

Left eye hyperphoria

Press [{]. Turn the dial clockwise to add the BU prism to
the right eye and BD prism to the left eye until the bars
appear horizontally aligned.

Right eye hyperphoria

Press [T ]. Turn the dial counterclockwise to add the BD
prism to the right eye and BU prism to the left eye until the
bars appear horizontally aligned.

Esophoria
+

Right eye hyperphoria

Correct the horizontal phoria in the same manner as for
esophoria and the vertical phoria in the same manner as
for right eye hyperphoria.

Esophoria
+

Left eye hyperphoria

Correct the horizontal phoria in the same manner as for
esophoria and the vertical phoria in the same manner as
for left eye hyperphoria.

Exophoria
+

Right eye hyperphoria

Correct the horizontal phoria in the same manner as for
exophoria and the vertical phoria in the same manner as
for right eye hyperphoria.

Exophoria
+

Left eye hyperphoria

Correct the horizontal phoria in the same manner as for
exophoria and the vertical phoria in the same manner as
for left eye hyperphoria.
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4. REFRACTION : Binocular Visual Function Test

4.5.5 Mallet (horizontal phoria) test (Type PhM)

To detect and correct horizontal phoria by giving stimuli for
Purpose fusi
usion.
Use chart Mallet (horizontal phoria) o I (o]
. Red filter for the right eye, green filter for the left eye, and o X o
Auxiliary lens . I
rotary prism for both eyes
Ideal appearance The two bars appear vertically aligned.
Appearance
Right eye Left eye Binocular ideal (orthophoria)
o I o o O o I o
X X X
O O o I o o I o
T Present the Mallet (horizontal phoria) chart. » B T [

[\
oo
wrot'
8
oo
-hrom

5
s
om
s
=
)
o
=]
w
oo
NND
3
s
OD
s

m
m
b
e
p
p

olo ADDVA
Press , then press on the chart opera- | | 7 | ' 0.63‘

tion screen. 14| 8|2 0.2 0'os
The measurement screen is displayed, the red | 15 | 9 | 3 g;ﬁga 0.08
filter is placed in the right measuring window, | .. |, | , L | P
and the green filter is placed in the left measur- \\‘L

ing window. )]s 75 #
18 12| 6
2 Instruct the patient to look at the x mark in el J
the center. — e Y v |

3 Ask the patient, “Can you see the two verti- -L.uU L -U.UU
cal bars?” 0 A 0 |

A

* Yes-> Testing can be continued. m = m l

0.00 ! 0.00

* No-> Testing cannot be continued.

i e
oo
4 Ask the patient, “Are the two bars vertically

aligned?”
* Yes-> Orthophoria
» No-> Heterophoria. Go to the next step.

5 Askthe patient, “Is the top bar shifted to the right or left of the bottom bar?”

+ Shifted to the right-> Esophoria
+ Shifted to the left-> Exophoria

Shifted to the right-> Esophoria Turn the dial clockwise until the two bars appear vertically aligned.

Turn the dial counterclockwise until the two bars appear vertically

Shifted to the left-> Exophoria -
aligned.
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4. REFRACTION : Binocular Visual Function Test

4.5.6 Mallet (vertical phoria) test (Type PhM)

To detect and correct hyperphoria by giving stimuli for

I fusion.
Use chart Mallet (vertical phoria) O O
mm ) =
Red filter for the right eye, green filter for the left eye, and o o

NDSERT e rotary prism for both eyes

Ideal appearance

The two bars appear horizontally aligned.

Appearance
Right eye Left eye Binocular ideal (orthophoria)
o O o o o O
o o o o o o
Present the Mallet (vertical phoria) chart. > PR Ve [ sl oo
5 o e [ oW o % M Euell oE e [ETORS A, I A
Press , then press (=x2) on the chart opera- | " | 7 | ' [o63| [T 8 50 &2 %) 2 | &3]
tion screen. ke e '?‘é_a S:Eé; e 85222 & oo
Bra | e E A2 A
The measurement screen is displayed, the red | 15| 9 | 3 - | R e S
filter is placed in the right measuring window, | 5 | 10 | 4 ]
and the green filter is placed in the left measur-
ing window. R
18 | 12 6
Instruct the patient to look at the x mark in [gi€ | ‘ U
the center. Hotd | ) near |
Ask the patient, “Can you see the two hori- | 99 -0,00 c
zontal bars?” 0 A
-0.00

* Yes-> Testing can be continued.
* No-> Testing cannot be continued.

Ask the patient, “Are the two bars horizon-
tally aligned?”

* Yes-> Orthophoria

+ No-> Heterophoria. Go to the next step.

Ask the patient, “Is the right bar shifted upward or downward?”

+ Shifted upward-> Left eye hyperphoria
+ Shifted downward-> Right eye hyperphoria

Shifted upward-> Left eye hyper-
phoria

Turn the dial clockwise until the two bars appear horizontally aligned.
(Add the BU prism to the right eye and BD prism to the left eye.)

Shifted downward-> Right eye
hyperphoria

eye.)

Turn the dial counterclockwise until the two bars appear horizontally
aligned. (Add the BD prism to the right eye and BU prism to the left




4. REFRACTION : Binocular Visual Function Test

4.5.7 Von Graefe (horizontal phoria) test (Type M)

Purpose To detect and correct horizontal phoria. v

R
Use chart Vertical line
Auxiliary lens 6ABU prism for the right eye and rotary prism for the left eye

C
Ideal appearance The two columns appear vertically aligned. g

Appearance
Right eye Left eye Binocular ideal (orthophoria)

o0zZzoa<
-OZOW<
ozoa<||lozox<

1 Present the Vertical line chart.

8 A3 A A
200 25 100 500
150 15 70
4 8 | A || A
Press , then press on the chart opera- | 13 | 7 = R [
. g | A A
tion screen. 14| 8 50 30 | 320
. . g | A
The measurement screen is displayed and the | 15 | o 2 20 250
6ABU prism is placed in the right measuring win- 5 | 10 A a2 &
dow. BASE IN/OUT prism entry mode for the left 10 e am
eye is activated. 1718 2
18 (12| 6 Low | ey
LINK E 400 -9
< ‘ =0

2 Press the L auxiliary lens display button
while holding to occlude the left mea-
suring window.

3 Press the L auxiliary lens display button

again while holding to open the left
measuring window.

4 Ask the patient, “Can you see the two verti-
cal columns? Are they vertically aligned?”
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4. REFRACTION : Binocular Visual Function Test

5 Make adjustments until the columns appear vertically aligned when the occluder is
removed.

If the position is shifted, adjust the following. (Use the Flashing Technique described in Steps 2 and
3.)

For fine adjustment, use 0 or Q instead of the dial.

Heterophoria Appearance Procedure
\"
R
: C
ci?t?raioigasl'(];tﬁj?g?ﬁé g Add the BO prism to the left eye until the two columns appear
left.) v vertically aligned. Turn the dial clockwise.
' c
N
o
\'
R
) C
(The Exogrh(c:)c?limn is g Add the BI prism to the left eye until the two columns appear
shiftegrt)o the right.) v vertically aligned. Turn the dial counterclockwise.
. R
N
o
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4. REFRACTION : Binocular Visual Function Test

4.5.8 Von Graefe test (vertical phoria) (Type M)

Purpose To detect and correct vertical phoria.
Use chart Horizontal line

. . . (zsokN)(zsOKN)
Auxiliary lens Rotary prism for the right eye and 10ABI prism for the

left eye

Ideal appearance

The two rows appear horizontally aligned.

Appearance
Right eye Left eye Binocular ideal (orthophoria)

1 Present the Horizontal line chart.

» !lll | [ 200 || 25 || 150 || s0o
[ 70 150 15 70
G a E g | TA | A
Press , then press on the chart opera- | 13| 7 | 1 - A o0 m | e
. ADD R E g | A A
tion screen. 148 | 2 | gy o 50 30 | 20
i i VAN E 3 A | &
The measurement screen is displayed and |15 | 9 | a [9"/ =00 2 2 20 || 250
BASE UP/DOWN prism entry mode for the right v 110 | ’_-lET[Z)RS A 2
eye is activated. The 10ABI prism is placed in e 10 e am
the left measuring window. 7jn]s »
18 (12| 6 P R
LINK| € E 00 e
OFF| o] = ‘ ey D [Rendon
Hold | f | NEAR | v |

2 Ask the patient, “Can you see the two hori-
zontal rows? Are they horizontally aligned?”

L

0.00 s 0.00
-0.00 c -0.00 _l
0 A 0 _l
0.00 4 0.00 _l

__0.00fMN 0.00
lllll“.} {“.lllll VA/A
\)\\ ZSOKN

S A

XY |

FAR
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4. REFRACTION : Binocular Visual Function Test

3 Make adjustments until the rows appear horizontally aligned.

If the position is shifted, adjust the following.

For fine adjustment, use 9 or Q instead of the dial.

Heterophoria Appearance Procedure

Right eye hyperphoria Add the BD prism to the right eye until the two rows appear

(The left row is higher.) horizontally aligned. Turn the dial counterclockwise.
Le(f'tr Eger igﬁ?fgsvh;”a Add the BU prism to the right eye until the two rows appear
higher.) horizontally aligned. Turn the dial clockwise.
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4. REFRACTION : Binocular Visual Function Test

4.5.9 Maddox (horizontal phoria) test

Purpose To detect and correct horizontal phoria.
Use chart Fixation point

Horizontal Maddox rod for the right eye and rotary prism for the
Auxiliary lens gntey vP

left eye

Ideal appearance

A white spot is seen in the center.

Appearance
Right eye Left eye Binocular ideal (orthophoria)
@) Q

1 Present the Fixation point chart.

A3

.

1 & E 8
> !I:I 200 | 100 200 | 25
v E ER
Press , then press ” on the chart opera- | 13| 7 | 1 ‘"J - A % i
D
B

tion screen. 14 | 8 2 znu_ﬁz Eo 60 20 3zAa
20 20 40 20
The measurement screen is displayed and the | 15 | o 3"0“ -;-ET'fRS z‘Eg ;ﬂ. _?a 250

horizontal Maddox rod is placed in the right mea-

o
N
>

. . . 16 | 10 4 [01 ETI;RS 20 30 || 200
suring window. BASE IN/OUT prism entry mode 12 oo
is activated. 17115 H
6 12| s e
400
meoE E ) Es
Held | [T777) Near |
2 Make adjustments until the white spot is cen- -0.00 ¢ -0.00
tered. 0 A

Ask the patient, “Is the white spot shifted to the right
or left of the red rod? or is it on the red rod?”

If the white spot is horizontally shifted, adjust the fol-
lowing.

For fine adjustment, use e or g instead of the

XY |
dial.
Heterophoria Appearance Procedure
Esophoria G . . . .
(The white spot is o Press . Turn the dial clockwise to add the BO prism until
shifted to the left.) the white spot appears to be completely within the red rod.
Exophoria (The white Press G . Turn the dial counterclockwise to add the Bl
spotis S,h'ﬂed fo the O prism until the white spot appears to be completely within the
right.) red rod.

101



4. REFRACTION : Binocular Visual Function Test

4.5.10 Maddox (vertical phoria) test

Purpose To detect and correct vertical phoria.
Use chart Fixation point
. Rotary prism for the right eye and vertical Maddox rod for O
Auxiliary lens
the left eye
Ideal appearance A white spot is seen in the center.
Appearance
Right eye Left eye Binocular ideal (orthophoria)
O O
1 Present the Fixation point chart. ﬂﬂ' ; ! B B Y ] B E

100
70

Press , then press - on the chart opera- | 13| 7 | 1 ‘" :

TS
QO;&I
s
=3
s
=3

DE

o |

E 8 | A
tion screen. 148 |2 zeoxn| 490 | 30 50 2 || 220
.. ] E | 8 | “h | &
The measurement screen is displayed and the |15 | o | [Nt == 2 2 20 || 250
hor_izontgl Maddox rod is placed ir\ therightmea- | .|, |, I::l ETRS 3] 3
suring window. BASE IN/OUT prism entry mode L AT
is activated. L R fo SR
SN P

2 Press ” again on the chart operation screen.

The measurement screen is displayed, the horizontal Maddox rod is removed from the right mea-
suring window, and the vertical Maddox rod is placed in the left measuring window.

BASE UP/DOWN prism entry mode is activated.

3 Make adjustments until the white spot is cen- -u.UU L -LUU J
tered. 0 A 0 l
Ask the patient, “Is the white spot shifted upward or 0.00 =2 0.00 l
downward? or is it on the red rod?” m ] m m
If the white spot is vertically shifted, adjust the follow- T‘/\ = “i
ing. )
For fine adjustment, use e or g instead of the Xy |
dial.

Heterophoria Appearance Procedure
Left eye hyperphoria Press e . Turn the dial clockwise to add the BU prism to
(The white spot is @)

the right eye until the white spot appears to be completely

shifted upward.) within the red rod.

Right eye hyperphoria Press Q . Turn the dial counterclockwise to add the BD

(l'ql'.l;te(\j/vgite spot(ijs O prism to the right eye until the white spot appears to be com-
shifted downward.) pletely within the red rod.
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4. REFRACTION : Binocular Visual Function Test

4.5.11 Aniseikonia (vertical phoria) test (Type T/M/P)

Purpose To detect aniseikonia and correct vertical phoria.
Use chart Vertical coincidence
Auxiliary lens Red filter for the right eye and green filter for the left eye o
Ideal appearance » The right and left frames appear the same in size.
PP » The right and left frames appear vertically aligned.
Appearance
) Binocular ideal
Right eye Left eye (No aniseikonia, orthophoria)
o o o
4 Aniseikonia detection
1 Present the Vertical coincidence chart. ﬂ!""' L AR H 530‘
[ | 70 150 15 70
e | E 8 | A | A
Press , then press on the chart opera- | 13| 7 |1 I B T &
K E N A A
tion screen. 14 |8 | 2 Aaﬂe o 40 | 30 50 e
. . T E | N A
The measurement screen is displayed, the red |15 | o | 3 [0F|=1=FT%) 5 2 2o || 250
filter is placed in the right measuring window, | | |, |_°:| ETDRS A s
and the green filter is placed in the left measur- L =L
ing window. g [d] e é 2
18 |12 | 8 o | e
LINK 200 -+
OFF c‘, - ‘ E g @ Random
Hold | 777 near | Y |

2 Ask the patient, “Can you see the frames

2/22 64.0 el 16:18
with a dot in the center? Are the right and left --J

frames the same in size?” 0.00 s 0.00 _.l
-0.00 ¢ -0.00 _l

0 A 0 m
0.00 & 0.00 —'

| 0.00[ _ 0.00]

VA

i @
Prog.
A
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4. REFRACTION : Binocular Visual Function Test
B—— oo

Ex.— 3.5% aniseikonia
The width of a line corresponds to 3.5% aniseikonia.

* When the aniseikonia is due to anisometropia (refractive power differ-
ence of 2.00 D or more between the right and left eyes), a spectacle
lens prescription is suitable for axial anisometropia and contact lens

prescription is suitable for refractive anisometropia.

4 Vertical phoria correction

1 Present the Vertical coincidence chart.

2 Align the right and left frames vertically.

Press , then press m on the chart opera-

tion screen.

The measurement screen is displayed and

BASE UP/DOWN prism entry mode is activated.

The red filter is placed in the right measuring
window and the green filter is placed in the left

measuring window.

Ask the patient, “Can you see the frames with a dot in
the center? Are the right and left frames vertically
aligned?”

If the frames are vertically shifted, adjust the following.

For fine adjustment, use e or Q instead of the
dial.

i I-:-I 4 E 8 A3 A A
200 00 200 25 00 500
> [ ] 1 Im 150 15 Im
- HAR B HE
13 7 1 ﬁ 80 60 100 60 400
N 60 40 70 40
ADD 4 |I'E ] A A
14 8 2 ﬁ ZSOKN|| 40 30 60 30 320
20 20 40 20
A A
51 g | 5 [M0w _V_|eTDRS on fa 5T.A
30 1 10 20 10
] A2 A
16 |10 | 4 I_o:l A 20 20 || z00
10 20 150
A2 |K HH K
17 111 5 bl 2
10 |vKSSKY
18 |12 | 6 oW :‘:E:,
LINK E 400 e (D [Random
OFF| .| = o -|
Hold | [ | NEAR | v |
A N A " '
T 0 0 |

Heterophoria Appearance

Procedure

Right eye hyperphoria
(The left frame is o
higher.)

Press . Turn the dial counterclockwise to add the BD

prism to the right eye and the BU prism to the left eye until the
right and left frames appear vertically aligned.

Left eye hyperphoria
(The right frame is o
higher.)

Press . Turn the dial clockwise to add the BU prism to

the right eye and the BD prism to the left eye until the right
and left frames appear vertically aligned.
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4. REFRACTION : Binocular Visual Function Test

4.5.12 Aniseikonia (horizontal phoria) test (Type P)

Purpose To detect aniseikonia and correct horizontal phoria.
Use chart Horizontal coincidence
Auxiliary lens Red filter for the right eye and green filter for the left eye °
* The upper and lower frames appear the same in size.
Ideal appearance . )
» The upper and lower frames appear horizontally aligned.
Appearance
) Binocular ideal
Right eye Left eye (No aniseikonia, orthophoria)
| o | | o | o
4 Aniseikonia detection
1 Present the Horizontal coincidence chart. > %ﬂ“’f“ 3 o P
] T £ 3 3 A
Press , then press on the chart opera- | 12 | 7 | 1 |ggs ‘JETERS a3 82 e ey
tion screen. 8|2 [l ] o ozsl a7 |[o'as
The measurement screen is displayed, the red |15 | s | 3 E gf; f; 3:8; ::“g o
filter is placed in the right measuring window, E ] 8| A | A
. . . 16 | 10 | 4 Hel 0.9 [ 1.25( 0.1
and the green filter is placed in the left measur- -1 L2020 ] 012
. . 5@ O3
ing window. j

2 Ask the patient, “Can you see the frames
with a dot in the center? Are the upper and

lower frames the same in size?” 0.00 s 0.00 —-l
-0.00 ¢ -0.00 _l
0
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4. REFRACTION : Binocular Visual Function Test
B———_________  oosssaa

Ex.— 3.5% aniseikonia

The width of a line corresponds to 3.5% aniseikonia.

* When the aniseikonia is due to anisometropia (refractive power differ-
ence of 2.00 D or more between the right and left eyes), a spectacle o
lens prescription is suitable for axial anisometropia and contact lens
prescription is suitable for refractive anisometropia.

¢ Horizontal phoria correction

1 Present the Horizontal coincidence chart.

1 ADD VA eors|| © || E A DETN (IR
Press , then press |°| on the chart opera- |13 | 7 | 1 |g63 ‘n 2 (o2 fe I | |

tion screen.

The measurement screen
BASE IN/OUT prism entry mode is activated.

The red filter is placed in the right measuring se0s K3

=)

ADD emors| ¥ |/ E A BN
1| 0.1 floz [ oo
> H 1 i 2. 12]| 0. 32 *

oo
18}
ET%)

[ T || E T A | A
14 8 2 o 0.4 0.6 0.25( 0.7 0. 06
0.6 0.8 0.4 0.9
. . =1 E T A | A
is displayed and | 15| 9 | 3 [ | o5 1.0 flo.0s
1 T A | A
16 | 10 | 4 @IOI 0.9 |[1.25] 0.1
[ | 1.25fl 2.0 || 0.12

window and the green filter is placed in the left I L :Zzs 518
measuring window. 18 12 | 6 P SEERE
0. 04
orF || « ‘ SR @ Ranion
Hold | r | NEAR | v |
2 Align the upper and lower frames horizon- 666 6

tally.

Ask the patient, “Can you see the frames with a dot in
the center? Are the upper and lower frames horizon-

tally aligned?”

If the frames are horizontally shifted, adjust the follow-

g
H

oa
o
o o
—[>> ot
pé
o
o
OSLEE]

-]

ing.
For fine adjustment, use e or g instead of the s
dial.
Heterophoria Appearance Procedure
Exophoria | | Press . Turn the dial counterclockwise to add the BD
(Th_e upper frame is ° prism to the right eye and the BU prism to the left eye until the
shifted to the left.) upper and lower frames appear horizontally aligned.
Esophoria Press . Turn the dial clockwise to add the BU prism to
(The upper frame IS ° the right eye and the BD prism to the left eye until the upper
shifted to the right.) and lower frames appear horizontally aligned.
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4. REFRACTION : Binocular Visual Function Test

4.5.13 Schober test (Type T/P/PhM)

Purpose To correct heterophoria.
Use chart Schober
o Red filter for the right eye, green filter for the left eye, and
Auxiliary lens .
rotary prism for both eyes
Ideal appearance A cross is seen in the center.
Appearance
Right eye Left eye Binocular ideal (orthophoria)
1 Present the Schober chart. T TTENS
3 s P B

Press , then press . on the chart opera- |3 | 7 | ! ‘J';' bR
tion screen. 14]8 ]2 J["]% b

The measurement screen is displayed and |15 | o | 3 A%-J
BASE IN/OUT prism entry mode is activated. mn/v@ [E ]

The red filter is placed in the right measuring
window and the green filter is placed in the left

measuring window. 1812 6
LINK| & ‘ K 0.04
OFF| | =
Hold | 77 nNear |
2 Ask the patient, “Can you see the green cir- 2,22 — 1s 23
cles with a red cross?” 0 o = o 00
. S
* Yes-> Testing can be continued.
+ No-> Testing cannot be continued =0.00 c 4 -0.00
9 ' 0 A 0
H [13 H A
3 Ask the patient, “Is the cross in the center of | 0.00EM _0.00]
the circle?” 0.00 | 0.00
* Yes-> Orthophoria
» No-> Heterophoria. Go to the next step.

4 Ask the patient, “Is the cross shifted to the
right or left?”
+ Shifted to the right-> Esophoria
+ Shifted to the left-> Exophoria
» Not horizontally shifted-> No horizontal phoria
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4. REFRACTION : Binocular Visual Function Test
B oosssea

5 Askthe patient, “Is the cross shifted upward or downward?”

+ Shifted upward-> Left eye hyperphoria
+ Shifted downward-> Right eye hyperphoria
» Not vertically shifted-> No vertical phoria

If the position is shifted, adjust the following.

For fine adjustment, use 0 or Q instead of the dial.

Heterophoria Appearance Procedure

Esophoria Turn the dial clockwise to add the BO prism until the cross is

(The Crtct:SeSrlin?F ;fted to seen in the center of the circle.
(The crEoXsZ,piZosrt:?fted to Turn the dial counterclockwise to add the BI prism until the
the left.) cross is seen in the center of the circle.

Left eye hyperphoria Press [T]. Turn the dial clockwise to add the BU prism to the
(The cross is shifted right eye and BD prism to the left eye until the cross is seen in
upward.) the center of the circle.

Right eye hyperphoria Press [{]. Turn the dial counterclockwise to add the BD prism
(The cross is shifted to the right eye and BU prism to the left eye until the cross is
downward.) seen in the center of the circle.
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4. REFRACTION : Binocular Visual Function Test

4.5.14 Stereo test

Purpose To detect stereoscopic vision.
Use chart Stereo
+
Auxiliary lens Red filter for the right eye and green filter for the left eye |
Ideal The vertical bar with a cross appears closest and then in A ] o] «
eal appearance the order of the vertical bars with a star, square, and tri- |
(Type T/UK/P/PhM)
angle. -
Ideal The vertical bar with a circle appears closest and then in
Tea a,\p;pearance the order of the vertical bars with a star, square, and tri-
(e ) angle.
® (Type T/UK/P/PhM)
Appearance
Right eye Left eye Binocular ideal (orthophoria)
+ + +
| | I
A ] o] «x A | o | x A | o | x
| I I
| ] |
® (Type M)
Appearance
Right eye Left eye Binocular ideal (orthophoria)
° ° °
| I I
Al + ] « A |+ |~ A | + | *
| | |
] ] ]
1 Present the Stereo chart. ﬂ"'i' 5] TE[S %
a E g | CA A
Press | FAR |, then press 83% (Type TIUK/P/PRM) | 15| 7 |+ [0/ [w] | [m] | =]
! . 148 | 2 & o] 30 || 30 [ | so | s20
or (Type M) on the chart operation screen. : e R
15 9 3 A?;)DV*‘-E—ET?RS 20 30 20 || 250
The measurement screen is displayed, the red — & =L e
filter is placed in the right measuring window, | '® | | 4 I:“:l 2 fo 20 |l 150
. . . T A2 |k Hn
and the green filter is placed in the left measur- | 17 | 11| 5 20 |oRNes
ing window. s 12| s e PR
LINK 400 -+
OFF c,g e ‘ E o B |Rando
Hold | [T777) Near | v |
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4. REFRACTION : Binocular Visual Function Test

2 Test whether the patient can see the four

bars at different depths.

Ask the patient, “Do the vertical bar with a cross
(Type T/UK/P/PhM) or circle (Type M) appear closest
and then in the order of the vertical bars with a star,
square, and triangle with respect to the circle (Type
T/UK/P/PhM) or cross (Type M) in the center?”

2/22 Final 64.0

L =7
) s 3350
-1.60 ¢ -1.00 |
176 A 5 S
-o:og ADD o:og
m =
wse o
All;‘_ls* Prog
LA

180" | 45° | 90° | 135° |

Bar position Stereoparallax from the center mark
Vertical bar with a cross .’f \,
(Type T/UK/P/PhM) ' .
Vertical bar with a circle Lol 10 minutes
(Type M) :
u
11 minutes
+ (The stereoparallax from the vertical bar
I - with a cross is 1 minute.)
Vertical bar with a star A ] e | » (Type T/UK/P/PhM)
| ~—--~ (The stereoparallax from the vertical bar
m with a circle is 1 minute.)
(Type M)
+
| 13 minutes
Vertical bar with a square Al e | (The stereoparallax from the vertical bar
Dl with a star is 2 minutes.)
I‘._ ]
+
-1 17 minutes
Vertical bar with a triangle A e | o« (The stereoparallax from the vertical bar

with a square is 4 minutes.)

3 For patients who cannot see those bars stereoscopically, perform the binocular visual

function test.

L “4.5 Binocular Visual Function Test” (page 87)

7] Note (P

« If the corrected visual acuity and symptoms pose no problems and high-precision stereopsis (generally
1-minute difference) is perceivable, the presence of heterophoria is acceptable. If the depth difference
between the upper and right bars can be seen, the stereoparallax is 1 minute. In this case, phoria test

may be omitted.
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4. REFRACTION : Binocular Visual Function Test

4.5.15 Worth four dot test

Purpose To detect fusion or suppression.
Use chart Worth four dot
Auxiliary lens Red filter for the right eye and green filter for the left eye

Ideal appearance

Red €, green =, and pink or red/green @ are seen.

Appearance
Right eye Left eye Binocular ideal (orthophoria)
¢ .
+ + + +
o o o
Red @, , and
Red ¢ ,red @ Green 4+, green @ e. @ . green +, an
pink or red/green @

1 Present the Worth four dot

chart.

Press , then press ! on the chart opera-

tion screen.
The measurement screen

is displayed, the red

filter is placed in the right measuring window,
and the green filter is placed in the left measur-

ing window.

1 ] E 8 A3 A A

| 3 B+ 1200 || 100 200 25 || 100 || 500
[ ] 70 150 15 70

g 7 E 8 | TA || A

13 7 1 ﬁ 80 60 100 60 400
° 60 40 70 40

D E 8 | A A

14 8 4 ﬁ zsokN| 40 30 60 30 || 320
20 20 40 20

FE | 8 | A | A

151 9 | 3 [N _V_|ETORS) 5 L [
30 1 1 10 20 10

g A2 A

16 | 10 4 [01 ET[Z)RS 20 30 || 200

10 20 150

2 Make adjustments until red &, green +,
and pink or red/green @ are seen.

Ask the patient, “How many bright spots can you

see?” What colors are they?”

Adjust the following as necessary.

s s:bj eB T&o Ff“ pidod

1% -2.60 s -3.50 31333“
180 : i °

-1.560 ¢ -1.00

180 A 5
o0 @IS 2 0.00 -0°9

0.00 ! 0.00 ‘W

VA
~

Prog.
A

180° | 45° | 90" | 135° |
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4. REFRACTION : Binocular Visual Function Test

Determination

Appearance

Symptom

Fusion
(four spots)

<
+ +
O

Red €, green =, and pink or alternate red/green
@ are seen. However, if the patient has an obvious
dominant eye:

Right dominant eye-> Red @
Left dominant eye-> Green @

Right eye suppression
(three spots)

Two green 4 and one green @ are seen.

Left eye suppression (two

Red ¢ andred @ are seen.

spots) ()
. . ‘ ¢ + +
Diplopia Red andgreen " g = are seen at the same
(five spots) + + ®
o ® time.
Alternate suppression of five
spots ‘ *

Right eye suppression and left
eye suppression appear alter-
nately.

Red and green + Py + appear alternately.
[ J
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4. REFRACTION : Addition (ADD) Test

4.6 Addition (ADD) Test

B This section explains how to measure the addition (ADD) required for the prescription of glasses for
near vision with distance vision corrected and to measure visual acuity with addition.

4 ADD measurement

To measure the near addition for the right, left, or both
Purpose
eyes.
Use chart Cross grid
Auxiliary lens Cross cylinder lens
Ideal appearance Both the vertical and horizontal lines appear equally clear.

1 On the distance vision measurement screen, measure the
values for the patient.

2 Press @ or o to select the eye to be measured.

distance vision correction

3 Select the Cross grid chart. ﬂﬂ.i. 200 || 100 aoo | 25 | 100 |/ so0
ADD G ] E g | TA | A
Press | FAR |, then press . n the ch ra- |7 ]! 3 S %8 %
. p otecartopea ‘% oo | 4 Lo A
tion screen. 48| 2 ‘ o i 5 5 | %
- i _V_eToRs|| E | 8] ENR
The measurement screen is displayed and the Cross | 15 | 9 | 3/5)" ={=|"1 | 2 20 o || e
grid chart is displayed. - [-]Foe oo b0 | 200
11 | s [ 82 [5gus
4 instruct the patient to keep their head away e
18 (12 | 6 T oot e
from the refractor head. T | E ey
When switched to ADD measurement, the refractor =
head moves for convergence. Hold J ' JIELY v
5 Press to measure the addition Subj 10:48 |
" 64.0 FAR m
HH 2 25 BN Q L -2.75
1) Change the addition as necessary. T 2_ 75 s -3.25 -050 |
175 5
2) Ask the patient, “Which lines are clearer, the hor- -1.25 ¢ -0.75
izontal lines or the vertical lines? or are they ﬂm _ 17kl A R v
-2.7 N - 3. 25 Sl
on |
about the same? "1723' ADD '-0.75
3) Turn the dial clockwise or counterclockwise one | *':2°0 ~Z9U =~ /A 7 - ZoU ”'2%5—]
by one until the horizontal and vertical lines | © e ' A
appear equally clear. #/)\\,#
WD: 40cm
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4. REFRACTION : Addition (ADD) Test

Adjust the following as necessary.

The horizontal and vertical lines appear
equally clear.

The procedure is complete.

The horizontal lines appear clearer.

Turn the dial counterclockwise.

The vertical lines appear clearer.

Turn the dial clockwise.

The horizontal and vertical lines do not
appear equally clear.

The horizontal lines should appear slightly clearer than the
vertical lines.

6 Switch the eye to be measured and measure it in the same manner.

7] Note (P

* Pressing allows an addition to be added or removed with the refractor head converged. When
the addition is removed, the highlight color for ADD on the screen changes and the time display shows

“ADD-OFF”.

Pressing | ADD | again returns the ADD indication to its original and the addition is added. With ADD
mode set, LM, AR, Subj, and Final can be switched.
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4. REFRACTION : Near Vision Test

4.7 Near Vision Test

B This section explains how to perform near visual acuity measurement and near visual function test
after distance vision test and ADD measurement.

4 Near visual acuity measurement

To measure the near visual acuity for the right, left, or
both eyes.

Letters, Numbers, Tumbling E, Landolt ring, Children, S v N

ETDRS style letters z c D

To assess the minimum visual acuity at which the
patient can read the chart.

Purpose

Use chart

Measurement method

1 On the distance vision measurement screen, measure the distance vision correction
values for the patient.

2 |Instruct the patient to keep their head away from the refractor head.

When switched to the near vision test, the refractor head moves for convergence.

3 i is displayed on the measurement
screen, press the button to change it to

(NEAR B

Near mode is activated.

After the movement for convergence of the refractor
head has been completed, start refraction with the
patient’s forehead touching the forehead rest.

4 Press Q to measure the unaided visual
acuity of the right eye.

Determine the minimum visual acuity at which the
patient can read the chart.

Press a or o to change the visual acuity value.

The visual acuity of the last presented chart is displayed in the VA field.

& “e Distance and near visual acuity charts” (page 76)

5 Press o to measure the unaided visual acuity of the left eye.

Follow the same procedure as Step 4.

6 Press to measure the unaided visual acuity of both eyes.

Both eyes are opened.
Follow the same procedure as Step 4.
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4. REFRACTION : Trial Frame Refraction

4.8 Trial Frame Refraction

B This section explains how to move the refractor head up and down during trial frame refraction.

/\ CAUTION

* When moving the refractor head up or down, have the patient keep their hands on their knees and
maintain 20 cm or more between the refractor head and the patient’s face. If hands become caught in
the arm unit, release the refractor head vertical motion switch immediately to stop the movement.

The refractor head may strike the patient’s face or hands may become caught in the arm unit during
movement.

1 Move the refractor head up so that the

patient can look directly at the chart window.

1) Instruct the patient to keep their hands on their

knees and maintain 20 cm or more between the
refractor head and the patient’s face.

2) Press the up arrow of the refractor head vertical

motion switch a to raise the refractor head all
the way to the top.

2 Perform refraction in a trial frame (b) looking
through the chart window.
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. PROGRAMMED REFRACTION

N

B This chapter explains refraction through the standard programs, Program A and Program Day/Night.

Explanations of the following operations and functions are provided in order to make full use of the
device.
» “5.1 Refraction with Program A” (page 117)
» “56.2 Refraction with Program Day/Night” (page 125)
» “56.3 Programming” (page 129)
» “6.4 Displaying Data List” (page 134)
» “5.5 Placing Auxiliary Lenses” (page 136)
» “56.6 Specifying Subwindow Display Data” (page 139)
» “5.7 Changing Patient ID Number” (page 141)
» “56.8 Recalling Previous Data” (page 142)
» “56.9 Displaying Images” (page 143)

/\ CAUTION

* Clean the forehead rest, face shields, and measuring windows before refraction.
Q>“7. 7 Cleaning” (page 173)

* Instruct the patient not to touch the refractor head, control box tray, or main device when they sit or
stand for refraction.

* When moving the refractor head up or down, have the patient keep their hands on their knees and
maintain 20 cm or more between the refractor head and the patient’s face. If hands become caught in
the arm unit, release the refractor head vertical motion switch immediately to stop the movement.

The refractor head may strike the patient’s face or hands may become caught in the arm unit during
movement.

* When the refractor head switches between the distance vision test and near vision test, the refractor
head moves for divergence or convergence.
Before performing a near vision test, instruct the patient to keep their face 20 cm or more from the
refractor head.
After the movement has been completed, start refraction with the patient’s forehead touching the fore-
head rest.

5.1 Refraction with Program A

B This section explains how to obtain prescription with Program A (The following is an example of the
program).
The final prescription is obtained after the monocular full correction (subjective data) is stored.

The binocular balance test and the stereo test are performed in Final mode. Then the precise
addition is measured in Subjective refraction mode.
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5. PROGRAMMED REFRACTION : Refraction with Program A

¢ Refraction course with Program A (factory setting)

Order Refraction item Refraction details
<Subjective refraction mode>
1 R (Right eye): AR value check Check of whether the visual acuity of AR data is about 30
o R: Red-green test ?g::rllcz)lrrfe;g;nmge)nt with the Red-green chart (+0.5 D
3 R: Cross cylinder test (cylinder axis) Cylinder axis refinement with cross cylinder
4 R: Cross cylinder test (cylindrical power) Cylindrical power refinement with cross cylinder
5 R: Red-green test ?g::rllcz)lrrfe;g;nmge)nt with the Red-green chart (+0.5 D
6 R: Check of best-.corrected visual acuity (mon- | Best-corrected visual acuity with the most plus power
ocular full correction) using visual acuity chart
7 L (Left eye): AR value check Check of whether the visual acuity of AR data is about 30
8 L: Red-green test ?g::rllcz)lrrfe;g;nmge)nt with the Red-green chart (+0.5 D
9 L: Cross cylinder test (cylinder axis) Cylinder axis refinement with cross cylinder
10 L: Cross cylinder test (cylindrical power) Cylindrical power refinement with cross cylinder
11 L: Red-green test ?g::rllcalrrfe;g];nmge)nt with the Red-green chart (+0.5 D
12 L: Check of best-f:orrected visual acuity (mon- Bgst-cqrreoted \{isual acuity with the most plus power
ocular full correction) using visual acuity chart
<Final mode>
13 B (Both eyes): Balance test Binocular balance test
14 B: Stereo test Check of stereopsis
15 B: Visual acuity check and power refinement Power refinement by intended use
<Check and test that are not included in program>
16 Visual acuity check with final data Check of the vision and visual acuity in a trial frame
17 Visual acuity check with LM data Check of the visual acuity with imported LM data in the
refractor
When performing near vision test <Subjective refraction mode>
18 B: ADD measurement ADD measurement with the Cross grid chart for near
vision
When performing near vision test <Final mode>
19 B: ADD check ADD check with the Near visual acuity chart
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5. PROGRAMMED REFRACTION : Refraction with Program A

4 Refraction procedure

1 Import the AR data or LM data as necessary.
Ly 43,2 Importing Data before Refraction” (page 42)

2 Make sure that (Program A) is displayed on the screen.

If P’,‘\’g' is not selected, press the program selection button while holding to change the button
selection.

<Subjective refraction mode>

3 Start subjective refraction for the right eye.

Prog)
1) Press .

The left eye is occluded and Subjective refrac- 50 T 1.50 ¢ -1.00 70
tion mode is activated. % 176 A G Una
2) Ask the patient whether they can read the pre- 099 ADD
sented chart (visual acuity of about 30 by auto | 200 VA
refractometer value).
When the patient can read even one letter on the
chart, go to the next red-green test. ’

180° | 45° | 90° | 135° |

4 Refine the spherical power in the red-green test.
Ly 4.3.1 Red-green test (Type T/UK/M/PhM)” (page 78)

1) Press @ (Front).

The Red-green chart is presented and the +0.50 D sphere is added to fog the vision.

2) Turn the dial clockwise to reduce the fog gradu-
ally until the letters on the red and green sides

L
-1.75
appear equally sharp. -0.75 - 3.50
When the patient cannot see the red and green 0a | =1.50 C -1.00 ,
sides equally sharp, make the green side clearer 176 A
slightly. 0.00
-0.00 +0.50 Fos
i VA
(+} @ K H
2 ZCD
G ‘/)\ R |orRN
\77_/ vV K §
180° | 45° | 90° | 135°

Adjust the following as necessary.

The letters on the red side appear sharper. Turn the dial clockwise.

The letters on the green side appear sharper. Turn the dial counterclockwise.

The letters on the red and green side appear equally

sharp. The procedure is complete.
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5. PROGRAMMED REFRACTION : Refraction with Program A

5 Measure the cylinder axis. 2120 - _ 16:41

Q? “4.4.2 Astigmatism measurement with cross | -2.78 7 275 s -3.50 S350
cylinder lens (Type T/UK/M/P)” (page 83) 65 : : 65
000 _1,60 C -1.00 92
1) Press @D (Front). 176 5
0.00 O 00 Sl
The cross cylinder lens (+0.25) is placed and the | -0.-00 ADD
Dots chart is presented. VA
2) Measure the cylinder axis using the cross cylin- | @ e®®e
der. / . ::: . TH
o AN ’ B3
Present Chart 1 by pressing @ and Chart 2 by [ 180" | 45" | 90" | 135° |

pressing @ then ask the patient which is
clearer.

3) Repeat the above until both charts appear equally clear.

Chart 1 appears clearer. Turn the dial counterclockwise by one step or press 0 )
Chart 2 appears clearer. Turn the dial clockwise by one step or press g .
Chart 1 and 2 appear equally clear. The procedure is complete.

6 Measure the cylindrical power. l

1) Press @D (Front). :élfgog 2 780 o d _ 3_50 l

The axis of the cross cylinder lens is changed. 5o c -1.00 l

2) Measure the cylindrical power using the cross % 175 A 5 %-
cylinder. -0.00 ADD 0-09

Follow the same procedure as 2) in Step 5. VA 400

200
7
7 Refine the spherical power in the red-green O :.: :.: > ”J
test in Step 4 again. o oo =

180" | 45° | 90° | 135° | +0.25 |
8 Refine the lens power to the most plus power -‘é‘-ﬁ LI A o -*éﬁ stei
that provides the best-corrected visual acu- | ADD %
ity_ 200 VA 400
L “4.2.1 To measure unaided visual acuity” ﬁsggz :2 e
(page 74) ONRKD =] | &5
1) Press @(Front). LN L PRI AL

The visual acuity chart for visual acuity 20 is presented.

2) Press a or c to refine the lens power to the most plus power that provides the best-
corrected visual acuity.

Ex.— Turn the dial counterclockwise to add +0.25 D sphere. If the chart appears blurred, turn back
the dial clockwise by one step.
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5. PROGRAMMED REFRACTION : Refraction with Program A

7] Note (PR

* Instead of the procedure above, the following procedure is available.

1) Add approximately +0.75 D sphere of fogging.

2) Present a visual acuity chart with which the visual acuity is decreased by a few incre-

ments.

3) When the patient can read the visual acuity chart, press c to increase the visual
acuity. When they cannot read the chart, add -0.25 D sphere to release the fog and

ask them to read it again.

4) Repeat the procedure to determine the best-corrected visual acuity with the most plus

power.

+* The spherical power for the right eye is perfectly refined.

9 Measure the left eye. 50 LSl il slnall snailalill ;o MU
. il 175 A 5 T s
Follow the same procedure as 2) in Step 3 to Step 8. 0.00 0.00 Sﬂj
-0.00 ADD -0.00
+* The spherical power for the left eye is perfectly | ,,, 15 VA 20 o
refined. CKDNR 20 VA/A

10 Press @ (Front).

Three short beeps sound.

DSKRN 15 el oo
HZoVC o g == U

180° | 45° | 90° | 135° |

<Final mode>

11 Perform the binocular balance test.

175 A

L “4.5.1 Binocular balance test” (page 87) -0.00 ADD
1) Press @ (Front). i
The red-green filter is placed. H Rone
2) Make the upper and lower letters appear roughly H Rone
equal. 180° | 45" | 90° | 135° |

Ask the patient, “Which is clearer, the upper or

the lower?”
Adjust the following as necessary.

The upper letters appear clearer.

Press e and turn the dial counterclockwise by one step.

The lower letters appear clearer.

Press o and turn the dial counterclockwise by one step.

The upper and lower letters appear equally
clear.

The procedure is complete.

The upper and lower letters do not appear
equally clear.

Determine with which eye the patient views the binocular
balance chart more clearly while referring to the LM data or
dominant eye.
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5. PROGRAMMED REFRACTION : Refraction with Program A

7] Note (PR

* Binocular balance test can be performed with the Binocular red-green chart.
tQ:>“4. 5.2 Binocular red-green test (Type T/UK/P/PhM)” (page 89)

+* The spherical power for both eyes is perfectly refined.

12 Perform the stereo test. 12/26 G T30 T 14:a4 '
s “4.5.14 Stereo test” (page 109) 270 - L__wr
.5. ereo test” (page e g
s s B
1) Press @D (Front). -1.60 ¢ -1.00 '
The Stereo chart is presented with the red filter 175 A 5 '
placed in the right measuring window and the | -2 ADD -0.00
green filter placed in the left measuring window. VA Fﬂﬂ
LR B 2
al -i- Ix a2
N weam N\
180° | 45° | 90° | 135° |
2) Test whether the patient can see the four vertical lines stereo- ST
scopically. @ :
I
Ask the patient, “Do the vertical bar with a circle appear closest SN ] _,' L
and then in the order of the vertical bars with a star, square, and A L4 :I * ‘.
triangle with respect to the cross in the center?” R .
3) For patients who cannot see those bars stereoscopically, perform : I :
the binocular visual function test. : [ | ,'

L “4.5 Binocular Visual Function Test” (page 87)

13 Refine the powers according to the intended [&e . T . Tl 1047
use | Subj | R BIN SubJ

-2.75
SRS - 2.758
L “4.2.1 To measure unaided visual acuity” e -1.26 c
age 74 W L e

-1.75

1) Press @ (Front). 0.7 ADD

1.2 VA | 1.0

2) Press a or o to present the desired °° RHSOV w
visual acuity chart. SRZKD 25
VOHZS 20

3) Refine the lens power to the most plus power
that provides the best-corrected visual acuity.

180° | 45° | 90° | 135° |

<Check and test that are not included in program>

14 Measure the visual acuity with prescription.
Raise the refractor head if necessary and then check the visibility and visual acuity in a trial frame.
&, 4.8 Trial Frame Refraction” (page 116)

1) Press Q
2) Press a or ° to measure the visual acuity for the right eye.

3) Press G .
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5. PROGRAMMED REFRACTION : Refraction with Program A

4) Press a or ° to measure the visual acuity for the left eye.

5) Press .

6) Press a or o to measure the visual acuity for both eyes.

15 Compare the patient’s vision using the values of the patient’s glasses and those of

the prescription.

1) Press :

According to the LM data, the corrective lenses are placed in the measuring windows.

2) Examine which is better compared to .

16 When the near vision test is performed next, instruct the patient to keep their head

away from the refractor head.

When switched to the near vision test, the refractor head moves for convergence.

17 Select whether to perform a near vision test.

1) Press @(Front).
A message for the near vision test appears.
2) Select whether to perform a near vision test.
* When performing a near vision test, press
Yes

The refractor head moves for convergence and
the Cross grid chart is displayed.

* When not performing a near vision test, press

No
Program A is complete. Go to Step 21.

8/ 6

!
-2.75
L EEmn -
" -1.00 c | -0.50
175 A 5
-0.78 ADD
o 1.2 VA 1.0
RHSOV 30
SRZKD 2
________ Vorzs » e 8l €D
1 Yes | Near Vision test? No |

When performing near vision test <Subjective refraction mode>

18 Measure the addition.
L “4.6 Addition (ADD) Test” (page 113)

1) Ask the patient, “Which lines are clearer, the hor-
izontal lines or the vertical lines? or are they
about the same?”

2) Turn the dial clockwise or counterclockwise one
by one until they appear equally clear.

Subj 64.0 AR 10:48
225 0 BIN 0 275"‘j
100 2275 5 | -3.25 -o:s0

-1.25 ¢ -0.75 _j

Tl 175 A 5 »
S8 125088 125 m_j
+11255 15 VA +1.25
0/ \O ‘

# \)/\ # ’ ADD‘MJ

: WD: 40cm
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5. PROGRAMMED REFRACTION : Refraction with Program A

Adjust the following as necessary.

The horizontal lines appear clearer. Turn the dial counterclockwise.

The vertical lines appear clearer. Turn the dial clockwise.

The horizontal and vertical lines appear

equally sharp. The procedure is complete.

The horizontal and vertical lines do not The horizontal lines should appear slightly clearer than the verti-
appear equally clear. cal lines.

When performing near vision test <Final mode>

19 Measure the near visual acuity. Final . — . ran [RLEE
.. BIN L - .
“4.7 Near Vision Test” (page 115 2 75 -3.25

A (page 115) 128 2.25 5 -2.75 o7 (U

1) Press @D (Front). +:2 -1,00 ¢ -0.50 ”'2%5 |

The near visual acuity chart is presented. m 175 A 5 |

-2.7
Set the values determined by adding or subtract- ', ?2 ADD -0-5
ing the ones adjusted in Step 14 to/from the | *%-7° 0.7
addition measured in Step 18 as the addition for |check near va
prescription. Use least plus.

2) Ask the patient whether they can read the letters
of visual acuity 30. WD: 40cm

20 Ppress @ (Front).

Final 64.0 ..FAR 1049
e -

°* . -3.25
** Program A is complete. -11.722 = 2 25 s -2.75 -0.78 |
+1.258. _1.00 C — 50 +1.25 l
15 20
w175 A
§ .0.75 A —‘

+0.75

Check in trial frame.

21 Press to print the measured data.
22 Instruct the patient to keep their head away from the refractor head.

23 Raise the refractor head and test the final prescription in a trial frame.
Test the final prescription referring to the printed measurement data.
L “4.8 Trial Frame Refraction” (page 116)
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5. PROGRAMMED REFRACTION : Refraction with Program Day/Night

5.2 Refraction with Program Day/Night

B This section explains how to obtain prescription with Program Day/Night.

¢ Refraction course with Program Day/Night (factory setting)

Order Refraction item Refraction details

Day <Subjective refraction mode>

1 R: AR value check Check of whether the visual acuity of AR data is about 30

2 R: Red-green test Spherical reflngment with the Red-green chart (+0.5 D
sphere for fogging)

3 R: Cross cylinder test (cylinder axis) Cylinder axis refinement with cross cylinder

4 R: Cross cylinder test (cylindrical power) Cylindrical power refinement with cross cylinder

: ) . i N
5 R: Red-green test Spherical refinement with the Red-green chart (+0.5 D

sphere for fogging)

6 R: Check of best-corrected visual acuity Best-corrected visual acuity with the most plus power
(monocular full correction) using visual acuity chart

7 L: AR value check Check of whether the visual acuity of AR data is about 30

8 L: Red-green test SFE):::;C%Irrggn;rTge)nt with the Red-green chart (+0.5 D

9 L: Cross cylinder test (cylinder axis) Cylinder axis refinement with cross cylinder

10 L: Cross cylinder test (cylindrical power) Cylindrical power refinement with cross cylinder

11 L: Red-green test SFE):::;C%Irrggn;rTge)nt with the Red-green chart (+0.5 D

12 L: Check of best-corrected visual acuity (mon- | Best-corrected visual acuity with the most plus power
ocular full correction) using visual acuity chart

13 B: Balance test Binocular balance test

14 B: Stereo test Check of stereopsis

15 B: Check of best-corrected visual acuity and Best-corrected visual acuity with the most plus power
power refinement using visual acuity chart

16 B: ADD measurement C\izgnmeasurement with the Cross grid chart for near

17 B: ADD check ADD check with the Near visual acuity chart

Night <Subjective refraction mode>

18 R: Red-green test Spherical refinement with the Red-green chart (+0.5 D

sphere for fogging)
19 R: Cross cylinder test (cylinder axis) Cylinder axis refinement with cross cylinder
20 R: Cross cylinder test (cylindrical power) Cylindrical power refinement with cross cylinder

21 R: Red-green test Spherical refinement with the Red-green chart (+0.5 D

sphere for fogging)
22 R: Check of best-corrected visual acuity Best-corrected visual acuity with the most plus power
(monocular full correction) using visual acuity chart

125



5. PROGRAMMED REFRACTION : Refraction with Program Day/Night
B

23 L: Red-green test S;):srr(iac;)lrrggn;nmge)nt with the Red-green chart (+0.5 D

24 L: Cross cylinder test (cylinder axis) Cylinder axis refinement with cross cylinder

25 L: Cross cylinder test (cylindrical power) Cylindrical power refinement with cross cylinder

26 L: Red-green test S;::rr(iacz)lrrfe;ign;nmge)nt with the Red-green chart (+0.5 D

27 L: Check of best-gorrected visual acuity (mon- Bgst-cgrrected v.isual acuity with the most plus power
ocular full correction) using visual acuity chart

28 B: Balance test Binocular balance test

29 B: Stereo test Check of stereopsis

30 B: Check.of best-corrected visual acuity and Bgst-cgrrected v.isual acuity with the most plus power
power refinement using visual acuity chart

31 B: ADD measurement C\igignmeasurement with the Cross grid chart for near

32 B: ADD check ADD check with the Near visual acuity chart
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5. PROGRAMMED REFRACTION : Refraction with Program Day/Night

4 Refraction procedure

1 Import AR data or LM data as necessary.

Ly 43,2 Importing Data before Refraction” (page 42)

2 Make sure that @) (Program ) is dis-

played on the screen.

If Prog

iy is not selected, press the program selection

button while holding to change the button

selection.

-0.00 ¢ -0.00
‘Zéﬁ'LM — ‘LM
0.00 0 A 0 0. 00
- 0.0g ADD - 0. OO
0.1 VA 0.05

180" | 45° | 90°

ECKHDo.s

FZDKVo.s sscs| (8
OFL/CNo.7 i 523 i)
| REE ETE)

Day <Subjective refraction mode>

3 Measure the binocular full corrective power and near addition for day vision in the

same manner of Steps 4 to 9 of “5.1 Refraction with Program A” (page 117).

4 Select whether to perform night measure-

ment.

2!21

e
BIN

64.0

. FAR 1350 |

3 50
8275 s -3.25 9.
176 4
1) Press @(Front). -1.60 ¢ -1. 00 l
A message for night measurement appears. U" 176 A ﬂJ
2) Select whether to perform night measurement. :'2% AR : zg |
* When performing night measurement, press 1l 40 40 40 1.0
RTCNB
Sk
The chart is displayed at the brightness for night 556839 W == U5
measurement. Yes |  Night Vision test? Press [Yes] or [No] No |

* When not performing night measurement, press

Program Day/Night is complete. Go to Step 7.
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5. PROGRAMMED REFRACTION : Refraction with Program Day/Night

Night <Subjective refraction mode>

Start subjective refraction for night vision.

Measure the binocular full corrective power and near addition for night vision in the same manner of 2)
in Step 4 through Step 14 of “5.1 Refraction with Program A” (page 117).

» Darken the room for night measurement. It is recommended to take time to adjust the patient's eye to
the darkness.

6 When the binocular full corrective power for night vision is determined, press

@ (Front).

Press &l to print the measured data.
Instruct the patient to keep their head away from the refractor head.

Raise the refractor head and test the final prescription in a trial frame.
Test the final prescription referring to the printed measurement data.
&, 4.8 Trial Frame Refraction” (page 116)
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5.3 Programming

5. PROGRAMMED REFRACTION : Programming
I

B The two standard programs, Program A and Program Day/Night, are pre-written.

Programs B and C are available for user configuration. All of them may be edited.

5.3.1 To clear programs

This section explains how to clear and rewrite all contents of the program.

To clear Program A or Program 2, the “ Program A” (page 154) or “Program i 2" (page 154)

parameter needs to be set to “User”.

1 Display the main menu screen.

Press () (Right side).

2 Press the Programming button.

The Programming screen is displayed.

3 Selecta program to be cleared.

Press the desired button from among [A], [B], [C], and
[#2].

Data List J
Parameters ) Recall Data » )
Progreaming J ID No. )

AdjL@ock

[Shift] + Dial key

— Touch Panel Calibration

End |
Programming
W W
| I
! A B J c J |
I
| |
1
1
1
Y :
| :
N e e e e e e e e e e e e e — — — ———
Imp. J Exp. j End J
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5. PROGRAMMED REFRACTION : Programming

4 Press . Programming B

A clear confirmation message appears. Chart Una-Fin F/N R/L S/C/A

5 Press .

All contents in the selected program are cleared.

1 400 Non Non BIN S

A
2 400 Una FAR R VA

4 80 Subj FAR R S

J
J
3 80 LM FAR R VA J
J
J

5 Gamss Subj FAR R S

5.3.2 To edit programs

To edit Program A or Program %2 , the “ Program A” (page 154) or “Program 2 7 (page 154)
parameter needs to be set to “User”.

1 Display the main menu screen.

Press @ (Right side).

2 Press the Programming button.

The Programming screen is displayed. Data List J
Parameters ) Recall Data
Programming J ID No.

Adju @)ck

[Shift] + Dial key
— Touch Panel Calibration

3 Selecta program to be edited. brogramming
Press the desired button from among [A], [B], [C], and
[#9].
A B Cc
#
Imp. J Exp. j End J
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The contents of the current program are displayed in
a list (All programs are displayed blank if no program
is written).

Select the step to be edited.

Selecting the step field to be edited displays the entry
screen.

Select charts to be stored.

1) Press the chart icon on the upper left.
The chart operation screen is displayed.

2) Select charts to be stored.

5. PROGRAMMED REFRACTION : Programming
B ———— e —

Char’

Programming B

Una-Fin F/N R/L S/C/A

t

A
1 400 Non Non BIN S J
A
2 400 Una FAR R VA J
A
3 60 LM FAR R VA J
40
A
4 60 Subj FAR R S J
40
5 Gennra  Subj FAR R S J
VKSSKV
A | v | Clear | v |
Programming B
No.05
K HH K R L
ZCDIDCZ
ORN[A\RO .
vV K S K Vv
Subj I FAR S | R
Fog XC test Sep.beep Near Lamp
+0.50 No off off
A J v j Lastj v J

16 | 10

17 {1

18 | 12

LINK| ¢
OFF | .

Hold |

[T777) Near | v |

Select the mode to work with when the selected chart is presented.

Select items to be included on the Programming screen.

* Specify auxiliary lenses and fog amount as necessary.
» To display the vertical line, horizontal line, single letter or apply the red-green filter, specify here.

® The following can be written.

+ Charts (vertical line, horizontal line, single letter, or red-green filter)
+ Low illumination, contrast change, black and white inversion

 Import data (Unaided to Final)

» Day/Night mode

+ Distance/Near mode

» Change mode (Sphere, Cylinder, Axis, etc.)
+ Eye to be measured (R, L, BIN)

+ Auxiliary lens
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5. PROGRAMMED REFRACTION : Programming

* Cross cylinder test
» With or without beep sounds (Three beeps sounds at the end of each test.)
» Fog amount (Select [Fog] and turn the dial to enter the fog amount.)

7 When the current step is complete, press @ to go to the next step.

+ For the final step, press @
» To clear all subsequent steps, press .

8 Repeat Step 5 to Step 7 until the desired charts are written in the presentation order.

Up to 32 steps can be stored.

9 Press @ twice to exit from Programming mode.

Return to the Programming screen and press to return to the measurement screen.

5.3.3 To check programs

By the following procedure, the charts are presented in the order written in the program.

1 Press while holding to select the desired program.

2 Press the selected program selection button to start the program.

The first chart in the selected program is presented and the refractor head is set as programmed.

3 Press @ (Front) to display the next chart.

Each time the button is pressed, the chart is presented in
the programmed order and the refractor is set as pro-
grammed.

Pressing the next chart display icon also displays the next
chart.

Pressing @ (Front) while holding returns to the
previous chart.
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5. PROGRAMMED REFRACTION : Programming

5.3.4 To import or export programs

The contents of Programs A to C, and # 2 can be imported/exported from/onto the CF card
(optional).

1 Insert the CF card into the control box as necessary.
Ly7.6 Inserting CF Card” (page 172)

2 Display the main menu screen.

Press @ (Right side).

3 Press the Programming button.

The Programming screen is displayed. Data List )
Parameters ) Recall Data )
Programming ) ID No. » )

Adju @)ck

[Shift] + Dial key
— Touch Panel Calibration

End |

4 Import or export programs. P
« To import programs
Press . All contents of Programs A to C,

and # 2 are imported from the CF card. A B J c J
+ To export programs

Press . The current programs A to C, Y

and # 2 are exported onto the CF card.

I Imp. J Exp. j| End J
\
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5. PROGRAMMED REFRACTION : Displaying Data List

5.4 Displaying Data List

B This section explains how to display and check the list of measured data.

1 Display the main menu screen.

Press @ (Right side).
2 Press the Data List button.

The Programming screen is displayed.

3 Select the desired list.

Select a function button.

» [FAR]: Displays the list of distance data.

» [NEAR]: Displays the list of near data.

Data List )

Parameters N Recall Data )
Programming -} 1D No. )
Adjust Clock )

[Shift] + Dial key
— Touch Panel Calibration

End |

NI 1 23456783012

+1.00_+1.00 +1.25] +1.25] +0.78] +0.75
0 0,50 0 0.50 01,00 0 1.00| 0 1.00/ 0 1.00
0.00  0.00 0.00 0.00 0.00 0.00
[IT7TT7] _NEAR | Others1] Others2) End |

([P 123456789012

40cm

R BIN LR BIN L R BIN. L R BIN L

FAR Ti'| others1] Others2| End |

134



5. PROGRAMMED REFRACTION : Displaying Data List

+ [Others1]: Displays KM data, intraocular pres-
sure data, and measured results of accommoda-
tion measured by an auto refractometer.

L
R2 R1 R2
7.81 7.83 7.79
43.25 43.00 43.25
58 135 45

FAR | NEAR J[TT7] others2 End |

» [Others2]: Displays subjective data, contact lens

conversion value !, prescription data™, and trial
lens data.

End |

FAR | NEAR | Others1]

[]

* [End]: Returns to the normal measurement screen.

*1. The contact lens conversion value is the value that the subjective value is converted from VD (vertex dis-
tance) 12 mm to 0 mm.
*2. When the device has no final prescription, the subjective data is displayed.
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5. PROGRAMMED REFRACTION : Placing Auxiliary Lenses

5.5 Placing Auxiliary Lenses

B This section explains how to place auxiliary lenses.

1 Display the Auxiliary Lenses window.

Press the R auxiliary lens display button a or L aux

iliary lens display button m

Pressing the above button while holding
switches the measuring windows to be opened
or occluded.

2 Press the desired auxiliary lens button.

The measurement screen is displayed and the
selected auxiliary lens is placed.

- Auxiliary Lenses

@ |7\ |\ )¢
| e |EC
3AD 3AU LJ

Auxiliary lens Description

Open aperture

Occluder

Clfs

8
S

Polarizing filter (not used)

Fixed cross cylinder lens for the right eye and occlusion for the left eye

il
[ J

Red filter for the right eye and green filter for the left eye

RETI. Spherical lens +1.5 D for retinoscope

BASE UP 6A

—_
(3]

m
0O

Horizontal Maddox rod for the right eye and open aperture for the left eye
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5. PROGRAMMED REFRACTION : Placing Auxiliary Lenses

Open aperture for the right eye and vertical Maddox rod for the left eye

Pinhole plate with a hole diameter of 2 mm

Ch®

3AD 3AU BASE DOWN 3A for the right eye and BASE UP 3A for the left eye
@ Selection button of spherical lens +1.5 D for retinoscope
Selection button of spherical lens +2.0 D for retinoscope

¢ Linkage between charts and auxiliary lenses

The following explains the auxiliary lenses linked to the charts.
To link auxiliary lenses, set the “ Chart link” (page 155) parameter to “Yes”.

Auxiliary lens

Chart Mode
Right eye Left eye
Visual acuity chart S
Astigmatism clock dial C/A
Red-green or @ or @ S
Dots (XCAr;((J)de)

Binocular balance

Prism 3ABD Prism 3ABU S

Binocular red-green

Phoria

Phoria with fixation

Prism H/V
Muscle
Mallet Red filter @ Green filter @
Vertical/Horizontal coinci- Prism V
dence
Stereo
Worth four dot
Vertical line Prism 6ABU ( Prism H
Horizontal line 4 Prism 10ABI Prism V
Fixation point Horizontal Maddox Vertical Maddox
Prism H/V
Schober Red filter @ Green filter Q
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5. PROGRAMMED REFRACTION : Placing Auxiliary Lenses

Auxiliary lens
Chart Mode
Right eye Left eye

Cross grid for near vision Fixed cross cylinder lens [*." or’ .l

Near visual acuity

+* Prism H indicates BASE IN/OUT prism (BI/BO) and V indicates BASE UP/DOWN prism (BU/
BD).

ADD
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5. PROGRAMMED REFRACTION : Specifying Subwindow Display Data

5.6 Specifying Subwindow Display Data

B This section explains how to specify items to be displayed in Subwindow 1 and 2.

* When no item is specified, the measured data previously set is displayed in Subwindow 1 and
the measured data set prior to the previous one is displayed in Subwindow 2.

« If display items are specified in Subwindow 1, the measured data previously set is displayed in

Subwindow 2.

R (right eye side)

175 A
ADD
VA

L (left eye side)

b

400

180° | 45° | 90° | 135° |

| PR |

1 A
S350
0.00

A: Display data setting 1 button
B: Subwindow 1
C: Display data setting 2 button
D: Subwindow 2

1 Press the display data setting button.
* Press the display data setting 1 button to specify
items displayed in Subwindow 1.
 Press the display data setting 2 button to specify
items displayed in Subwindow 2.

The Una-Fin window a appears.

2 Specify the items to be displayed in the sub-
window in the Una-Fin window.

» [FAR]: Selects Distance mode.

* [NEAR]: Selects Near mode.

* [Una]: Selects unaided eye data.
* [LM]: Displays LM data.

* [AR]: Displays AR data.

* [Subj]: Displays subjective data.
* [Final]: Displays final data.

AR |
subj |
Final |

FAR |

NEAR | Enter |

Una - Fin

—_

Una Non J

V!
=)
subj |
Final |

o

NEAR |

Enter J
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5. PROGRAMMED REFRACTION : Specifying Subwindow Display Data

* [Non]: Clears the display data settings in the subwindow.
+ [Enter]: Closes the Una-Fin window and displays the specified data.

* [Una], [LM], [AR], [Subj], [Final], [Non]: Closes the Una-Fin window and displays data specified in
the subwindow.

ZIR —————

+ Display data settings specified in the subwindow are retained once the device is turned off.
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5. PROGRAMMED REFRACTION : Changing Patient ID Number

5.7 Changing Patient ID Number

B This section explains how to change the patient ID number to be printed on the printing paper.

B When the “ID No.” (page 156) parameter is set to “Standard”, up to 12 digits of ID number can be
entered. When it is set to “Expanded”, up to 20 digits can be entered.

1 Press @ (Right side).

The main menu screen is displayed.

2 Press the ID No. button.

The numeric entry window appears. Data List )
Parameters ) Recall Data )
Programming ) ID No. )

Adjust Clock ) @

[Shift] + Dial key
— Touch Panel Calibration

End |
3 Enter the desired ID number B) with the
numeric keys. ?
To change the ID number, delete up to the digit to be T |
changed by pressing the [«] button and then enter a 10 _1_2_3_4_5_6_7_8_99J _2_ »
new number. 7 8 9
|1Zs 0] | &
4 Return to the normal measurement mode. 4 I 5 I 6 J -
* Pressing the Enter or Out button stores the ID 1 I 2 : I 3 -
number. nter
[shift] 0 I «— -J Clear J
* Pressing @ (Right side) does not store the ID | 2 Tou... ...
number.
End |

Numeric entry window

7] Note (PR

* When the “PC port” (page 155) parameter is set to “PC”, press the Clear button to clear the ID number
before entering the new ID number.
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5. PROGRAMMED REFRACTION : Recalling Previous Data

5.8 Recalling Previous Data

B All data for the patient that was printed last is stored in the device until the next printing is performed.
The following explains how to recall data.

1 Press @ (Right side).

The main menu screen is displayed.

2 Press the Recall Data button.

Data is recalled.

Data List _)

Parameters ) Recall Data )

Programming > ID@ )

Adjust Clock > |

[Shift] + Dial key
— Touch Panel Calibration

End |
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5. PROGRAMMED REFRACTION : Displaying Images

5.9 Displaying Images

B This section explains how to display images in an SD card instead of charts.

1 Press @ (Left side) to display the chart opera-
tion screen.

2 Press > ’ » ‘!lll 250 lso 2(?0 zAs3 nea 530
. . . . [ | 70 160 16 70

The image is displayed as a slide show. v rE | E % | A A

. . L . 0 || v 86 &6 '8 bl e

The function to display multiple images sequentially 0l s |0 It A N
allows images to change every 5 seconds. Aﬁ ; H;L 2 = o

. 1819 |3 '3 |70~ i 20 i >

1 -/ 18 |: Among images stored in the SD card™!, |, [, | & [,,:l ETDRS 5 ] 5 0
10 20 || 150 |
the image corresponding to the number is displayed. alnls B3
10 |vKSSKY|
3 - . 1812 6 [T :::: :::'5":.
Press any chart button to finish the slide | Image 1 P =
: orF | ©. | « ‘ of - R

show of images. =
Held | 7] /nEAr | v |
Image No.

ZIhPR —————

 There is a pause of a few seconds between pressing a button and displaying the image.
The device does not respond to any operation from the control box during this time. However, this
symptom is not an error.

*1. If you need to add images to the SD card, contact NIDEK or your authorized distributor.
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5. PROGRAMMED REFRACTION : Displaying Images
D
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E DEVICE CONNECTION AND PARAM-
ETER SETTINGS

<

6.1 Connecting Peripheral Devices

M If the connection between devices needs to be disconnected or reconnected, contact NIDEK or your

authorized distributor.

6.1.1 To connect peripheral devices (Example 1)

The following is an example of connecting this device with an auto refractometer or lensmeter using a

communication cable (optional).

Ve

Eye Care card

Connection method
/ connecting device

Z
°

Connection

Function

Communication cable
(optional)

Communication connector

Exports AR and KM data.
Used as AR data and LM data in the sub-
jective refraction.

Eye Care card
(optional)

B &8

Insert the Eye Care card into
an auto refractometer or con-
trol box.

Exports AR and KM data.
Used as AR data and LM data in the sub-
jective refraction.

Barcode scanner

8 &

Magnetic card reader

USB connector of auto
refractometer

Imports patient ID.
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Connecting Peripheral Devices
D ——— e

6.1.2 To connect peripheral devices (Example 2)

The following is an example of connecting this device with a computer using a communication cable
and connecting an auto refractometer and lensmeter by a LAN.

4 N\

e

Connection method

; ; Connection Function
/ connecting device

Exports AR and KM data.

Computer Measured data is managed by database
@ Communication cable Communication connector software such as NAVIS.
(optional) Used as AR data and LM data in the sub-

jective refraction.

Exports AR and KM data.
LAN connector Measured data is managed by database
software such as NAVIS.

Computer
LAN cable

)

Insert the Eye Care card into | Exports AR and KM data.
an auto refractometer or con- | Used as AR data and LM data in the sub-
trol box. jective refraction.

Eye Care card
(optional)

[«]

Barcode scanner
USB connector of auto

refractometer

Imports patient ID.

=&

Magnetic card reader
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Connecting Peripheral Devices

/N\ CAUTION

» Do not use devices other than the specified barcode scanner or magnetic card reader.
IDs cannot be read correctly or device malfunction may result.

» Be sure to perform LAN connection via a network hub.
Data communication may not be properly performed.

» Before connecting the device to the network (LAN connection), set parameters of the device and com-
puter under supervision of your network administrator.

* When connecting the TS-310 with other devices, confirm that no harms will be caused to the patient,
operator, or a third party. Confirm the above also after adding or removing a device to/from the net-
work, or updating or upgrading a device.

* When connecting a computer, use a computer compatible with CISPR32.

6.1.3 To connect cables

The following is the connection method of the power cord, control box cable, and communication
cable (optional) connected to this device.

/N\ CAUTION

+ Before connecting a communication cable, be sure to turn off each device.
Connecting the cable with the power on may cause malfunction.

» Make sure that the plugs are securely inserted into the ports in the proper orientation. Do not connect
them with excessive force.
Damage to the ports or communication failure may result.

« Equipment connected to the analog or digital interfaces must be certified according to the representa-
tive appropriate national standards such as IEC 60601-1. Furthermore, all configurations must comply
with the system standard IEC 60601-1. Anyone who connects additional equipment to the signal input
part or signal output part configures a medical system, and is therefore responsible that the system
complies with the requirements of the system standard IEC 60601-1. If you have any questions, con-
tact NIDEK or your authorized distributor.

1 Tum off power to each device connected to the TS-310.

2 Remove the rear cover B).

1) Remove the caps (b ] (n = 4) with a flatblade
screwdriver.

2) Unscrew the screws (n = 4) with a Phillips (b ]
screwdriver and remove the rear cover.
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Connecting Peripheral Devices

3 Connect the power cord and communication cable (optional) as shown in the figure
below.

Make sure that the plug is inserted into the connector in the proper orientation.

4 N

4

E] Power cord

. @ Communication cable
» Computer

(]
©  Auto refractometer
‘ % Any of the above.

*
E\/ To disconnect the plug, hold the plug
while pressing the lock button indicated
by “*” and pull out the plug.

. /

7] Notc (PR

» The communication cable to be used differs depending on the connecting device. For details, contact
NIDEK or your authorized distributor.

4 Attach the ferrite core ) near the plug of
the communication cable.

5 with the power cord passed through the
notch B of the rear cover, reattach the rear
cover.

6 Connect the cable to the control box in
the correct orientation.

7 Connect the communication cable 2 to the connector of the target device if neces-
sary.

8 Plug the other end of the power cord firmly into the power outlet.
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Parameters (Refractor)

6.2 Setting Parameters (Refractor)

6.2.1 To change parameter settings (refractor)
The control box allows the refractor parameters to be changed.
1 Display the Parameters screen.

1) Press @(Right side).

The main menu screen is displayed.

2) Press the Parameters button.
The Parameters screen is displayed.

Data List J
Parameters ) Recall Data )
Progl@ing ) ID No. )
Adjust Clock g

[Shift] + Dial key
— Touch Panel Calibration

End |

2 with|_A Jor V¥ J display the page on P Pege’ _1_ |
which the parameter to be changed is dis- | c¥.mode | [ Ji
played. L E—

SPH step (Shift) 1 1.00D |:

3 Press the setting field on the right side of the (Gross oylinder (x0) test 1 20250 |
parameter to be changed to change the | xcmodese fix | Yes |
parameter settings. CMimodeSEfix Mo |

VA format " |,'

4 As necessary, change the parameter set- | ~ "TTTATTTC
tings in the same procedure as in Step 2 to 3. :’ Al v | imp. | Exp. | @ End |

5 Press to return to the measurement
screen.

il —m—— =
» Even if the device is turned off, the parameter settings are retained.

 After changing parameter settings, do not turn off the device before pressing . Otherwise,
parameter settings are not stored.
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Parameters (Refractor)

6.2.2 To import or export parameter settings

Import or export parameter settings from/to the CF card.

1 Insert the CF card into the control box.

2 Display the Parameters screen.

1) Press D (Right side).

The main menu screen is displayed.

2) Press the Parameters button.

3 Import or export parameter settings.

* [Imp.]: Imports the parameter settings written on
the CF card. However, if data has never been
exported, there is no data to import.

* [Exp.]: Exports the current parameter settings to

the CF card.

Data List J

Parameters » | Recall Data )

Progrm@'g > ID No. )

Adjust Clock >

[Shift] + Dial key
— Touch Panel Calibration

End |

Parameters Page : 1

CYL mode — I
P
SPH step (Shift) 1.00 D I
C T e

XC mode S.E fix Yes I
onmmsen e
VA format Normal I

Al v | ' imp. | Exp. | End |

1
I
_______ -
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Parameters (Refractor)

4 Parameters and setting options

Setting options with brackets [ ] indicate factory settings. If the unit of a numeric value is not speci-

fied, it is (mm).

Page 1

CYL mode

SPH step (Shift)

XC mode S.E fix

Parameters

e

Page : 1

1.00 D

Y

es
No I

VA format Normal I
A J v J Imp. J Exp. J End J
Parameter Setting options
[-]! +
CYL mode Cylinder reading sign
Selects the cylinder reading sign from plus reading or minus reading.
1°, [6%]
AXIS step

Selects the increments during axis refinement.

SPH step (Shift)

0.50 - 3.00 D, [1.00 D]

Selects the increments while holding during sphere refinement.

Cross cylinder (XC) test

[£0.25 D], £0.25 D/o

Selects the cross cylinder lens placed in Cross cylinder mode.
+ £0.25 D-> +£0.25 D flipped cross cylinder lens
» £0.25 D/o-> Switches between flipped cross cylinder lens and open
aperture (cannot be changed in Axis mode).

XC mode S.E fix

[Yes], No

Selects whether to correct the sphere in order to retain the spherical equiva-
lent value in Cross cylinder mode.

CYL mode S.E fix

Yes, [No]

Selects whether to correct the sphere in order to retain the spherical equiva-
lent value in normal Cylinder mode.

VA format

[Normal], 5-mark record

Selects the notation for near or distance vision.

* “5-mark record” is a notation of visual acuity value that is mainly used in
China.

151



6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Parameters (Refractor)

Page 2

Prism display format

SPH Far—Near

A Y

Parameters

wo
e PR

Imp.J Exp.J EndJ

Page: 2

X/Y
No

SPH + ADD I

Parameter

Setting options

Prism display format

[X/Y], ré

Selects the prism display format.
X/Y-> Rectangular coordinates, r6-> Polar coordinates

Input prism from LM

Yes, [No]

Selects whether to include prism values when LM data is imported from a
lensmeter.

SPH Far—Near

SPH, [SPH+ADD]

Selects a sphere value when Distance mode is changed to Near mode.
« SPH-> The distance sphere value is used as it is as the near sphere
value.
» SPH+ADD-> The value obtained by adding the addition to the distance
sphere value is the near sphere value.

Working distance (WD)

40 cm (fixed)
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Parameters (Refractor)

Page 3

Parameters Page: 3

Print CL data No
o
Clear after print Yes
EE— )
Date format for print mm/dd/yyyy

Al v Imp. | Exp. | End |
Parameter Setting options
Yes, [No]
Print CL data Selects whether to print the contact lens conversion value of the subjective
data together with the others.
Yes, [No]
Print TL data Selects whether to print the trial lens data based on the final data.

When the device has no final data, the trial lens data is printed based on the
subjective data.

[Yes], No
Clear after print

Selects whether to clear measured data after printing.

[On], Off
Printer

Selects whether to print the results.

[mm/dd/yyyy], dd/mm/yyyy, yyyy/mm/dd

) Selects the date format to be printed.
Date format for print « mm/dd/yyyy: JUL/20/2017

» dd/mm/yyyy: 20/ 7/2017

* yyyy/mm/dd: 2017. 7.20

QR 1, QR 2, [Off]

Selects whether to print QR code as well as selects data to print with QR
QR code code.

» For QR 1, the subjective data or final data and its QR code are printed.
» For QR 2, the QR code of the final data and all data are printed.
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Parameters (Refractor)

Page 4

Parameters Page: 4

Program A Fix

Adjust ADD Subj—Final Yes I
ot
Copy LM/AR data when switching from Day to Night No I

Auto lamp off 15 min
LT EO—
Al v Imp. | Exp. | End |
Parameter Setting options
[Fix], User

Program A

Selects whether to use the pre-written standard program A or the program
edited by the user.
To edit the standard program, select “User”. Resetting to “Fix” and clearing
data or turning off and on the device returns to the standard program.

Program

[Fix], User

Selects whether to use the pre-written standard program %2 or the pro-
gram edited by the user.
To edit the standard program, select “User”. Resetting to “Fix” and clearing
data or turning off and on the device returns to the standard program.

Adjust ADD Subj—Final

[Yes], No

Selects whether to automatically set the addition obtained by the difference
between S and C values of the subjective data and final data to final data by

pressing in Final mode.

When the subjective data does not include addition, this setting is disabled.

Preset power of Subj

[AR], LM

Selects the data to be used initially for subjective refraction when data is
entered in both the AR and LM fields.
AR values are used for the pupillary distance. If only monocular data is
entered, the data is used. Entry using the dial does not function.

Copy LM/AR data when switch-
ing from Day to Night

Yes, [No]

Selects whether to copy the day measurement data to the unentered night
LM value and night AR value fields when Day mode is switched to Night
mode.

Lens for Retino

[+1.50 D], +2.00 D

Selects the spherical lens for retinoscope.
Distance between the refractor head and retinoscope
* +1.50 D: 67 cm
* +2.00 D: 50 cm

Auto lamp off

Off, 5 min, [15 min], 30 min

Selects whether auto light off mode is enabled or disabled and the time set-
ting that the device goes into auto light off mode when the device is idle.

Near lamp link

No (fixed)
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Page 5

Parameters Page: 5
Beep sound High
e a_J
Chart link I
Display Day/Night switching button I

Program for imported AR data

_J
o o mportd Nihtdos Mo |

Al v Imp. | Exp. | End |
Parameter Setting options
[High], Low, Off
Beep sound
Selects the tone of a buzzer that sounds when a button is pressed.
1-03]
Brightness Sets the backlight brightness of the control box touch screen.
Decreasing the number makes it darker.
[Yes], No
Chart link
Do not change the setting.
[PC], Memory BOX, AR, ARK, RKT
PC port Selects the device connected to the communication connector.
To change the setting, turn off and on the TS-310.
Display Day/Night switching but- Yes, [No]
ton Selects whether to import day/night data.

A, B, C, %2 [No]

Program for imported WF data Selects a program automatically set when Wave Front data is imported from

the Eye Care card.

A, B, C, % [No]

Program for imported AR data Selects a program automatically set when AR data is imported from the Eye

Care card.

A, B, C, # 2 [No]

Program for imported Night data Selects a program automatically set when day data and night data are

imported from the Eye Care card and the device is switched to Night mode.
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Page 6

Parameters

System No.

Communication sequence for PC

Page: 6
Off I
NIDEK I
Type 1 I

A | v | Imp. | Exp. | End |

Parameter Setting options
[Off], 1-10
Sets the print number to determine which device was used for refraction
System No. when multiple units were used.

+ Off: No number is printed.
» 1 to 10: The number is printed at the top of the print result.

I/F Mode

[NIDEK], NIDEK2

Selects whether to extend the timeout during external communication with
devices such as an auto refractometer or ref/keratometer.
Select “NIDEK2” in the communication environment where timeout occurs
with the factory setting (NIDEK).

Communication sequence for
PC

[Type1], Type2

Selects a communication sequence for communication with a computer.
To change the setting, turn off and on the TS-310.

ID No.

[Standard], Expanded

Selects the number of characters that can be entered for ID number.
 Standard: 12 digits
* Expanded: 20 digits
The output format to a computer varies with this setting. For details, refer to
the interface manual.
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6.3 Setting Parameters (Chart)

B The following explains parameter settings related to charts.

6.3.1 To change parameter settings (chart)

1 Display the Parameter screen.
ETDRS

. VA E 8 A A

1) Press | NEAR | on the chart operation screen. 1913 3 L] 1o 20 fo ™
8 A2 A

o oo | LY |

2) Press . st

The parameter setting button window appears
on the control box touch screen.

The Parameter screen is displayed in the chart
window.

2 Press the parameter setting buttons (SW1,
SW2, SW3) below to move the cursor B to

Parameter
the parameter to be changed. 1
?(Fiﬁ:?ltlype 1 Phoria type 1
. fi WHITE
SWA1:[1. 1] 2 Beep sound :25 Sﬂgriz (Fixation) ~ WHITE
SW2: [2 l] 3 Ambient light F 4 Coincidence WHITE

4 Ambient light N 5 Cyclophoria WHITE

6 Clock dial 1

— SW3: [3. ©]
SW4: [4. CHANGE]

EXIT

Parameter screen
N S R
v—'—Return
_J|

3 Press SW4: [4. CHANGE] to confirm the selection.

4 As necessary, change the other parameter settings in the same procedure as in
Steps 2 to 3.

5 Press | to exit from the Parameter screen.

The screen returns to the chart operation screen.

7] Note (D

* When the Parameter screen is exited to return to the chart display, the displayed content of the chart
and control box may differ. When the next chart is selected, the displayed content matches.
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Parameters (Chart)

6.3.2 To reset parameter settings to default

The following explains how to reset the chart type setting to the factory setting.

1 Press on the chart operation screen.

The Parameter screen is displayed.

2 Press the parameter setting buttons (SW1,
SW2, SW3) below to move the cursor B to
“O Reset”.

1 Phoria type
1 Chart type 2 Phori
SW1: [1. 1] 2 Beep sound

Phoria (Fixati
SW2: [2. |] 3 Ambient ight F 4 Conadunce
4 Ambient light N
— SW3: [3. ©]

SW4: [4. CHANGE]

5 Cyclophoria
6 Clock dial

BOOT: Ver*.*.*
MAIN : Ver*.**
SD :Ver***

I N I

3 Press SW4: [4. CHANGE].

4 A message appears. Press SW1: [Yes] to confirm the selection.

The parameter settings are reset to the factory settings.

1
WHITE
WHITE
WHITE
WHITE

1
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4 Parameters and setting options

@ m T e e e e N
» Depending on the chart type, there are some parameters that are hidden or displayed in gray and can-
not be used.

* The setting options for “1 Chart type” and “6 Clock dial” cannot be changed at the same time.
In this case, exit from the Parameter screen, display the Parameter screen again, and then change
the setting of the “6 Clock dial” parameter.

Setting options with brackets [ ] indicate factory settings.

1 (Left column)

Parameter

1
0 Reset .
1 Phoria type
1 Chart type 2 Phoria

2 Beep sound i . o

3 Ph Fixat
3 Ambient light F . CO?;'C?d(er']’éz fon)
4 Ambient light N 5 Cyclophoria

6 Clock dial

BOOT: Ver*.**
MAIN : Ver*.** EXIT
SD :Ver:**

Parameter Setting options

Resets the chart type setting to the factory setting.

0 Reset
46,32 To reset parameter settings to default” (page 158)

A, T, UK, M, P, PhM, C (Factory setting: Not specified)

1 Chart type Selects a chart type.

Select the same chart type as that of the control box.

[High], Low, off

2 Beep sound
Selects the beep sound when a chart is activated.

[ON], OFF

3 Ambient light F Selects between ON and OFF of the surface light emitting panel during dis-

tance vision measurement.

[ON], OFF

4 Ambient light N Selects between ON and OFF of the surface light emitting panel during near

vision measurement.
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Parameters (Chart)
D

2 (Right column)

Parameter

1
0 Reset
1 Chart type
2 Beep sound
3 Ambient light F
4 Ambient light N

1 Phoria type

2 Phoria

3 Phoria (Fixation)
4 Coincidence

5 Cyclophoria

6 Clock dial

BOOT: Ver*.*.*
MAIN : Ver*.**
SD :Ver:**

Parameter Setting options
(11,2
Selects a chart type.
Phoria type 1 Phoria type 2

1 Phoria type
(Type T) | |

[WHITE], BLACK

Selects the background color.

Phoria type 1
WHITE BLACK

2 Phoria
(Type T)

Phoria type 2

WHITE BLACK
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Parameters (Chart)
B —

Parameter Setting options

[WHITE], BLACK
Selects the background color of the 3 Phoria (Fixation)-1 chart.

WHITE BLACK
(Type T) (Type T)

3 Phoria (Fixation)

[WHITE], BLACK
Selects the background color of the 3 Phoria (Fixation)-2 chart.

WHITE BLACK
(Type M/PhM) (Type M/PhM)

[WHITE], BLACK
Selects the background color of the 4 Coincidence (vertical phoria) chart.

WHITE BLACK
(Type T/M/P) (Type T/M/P)

4 Coincidence

[WHITE], BLACK
Selects the background color of the 4 Coincidence (horizontal phoria) chart.

WHITE BLACK
(Type P) (Type P)

[ |

161



6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Parameters (Chart)
B —

Parameter Setting options
[WHITE], BLACK
Selects the background color.
WHITE BLACK
5 Muscle
(Type UK)
[WHITE], BLACK
Selects the background color of the Mallet (vertical phoria) chart.
WHITE BLACK
5 Mallet
(vertical phoria)
(Type PhM) o o
mm X
o O
[WHITE], BLACK
Selects the background color of the Mallet (horizontal phoria) chart.
WHITE BLACK
5 Mallet
(horizontal phoria)
(Type PhM) olo
X
o I (@]
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Parameters (Chart)

Parameter Setting options

1,2, 3, 4, 5, 6, 7 (The initial shape varies with types.)
Selects a shape.

No. 1 No. 2

=

~

s

989////

6

No. 3

6

6 Clock dial
(Type T/UK/PhM)

No. 5 No. 6

N2

2
=3

N

7

No. 7

Ag,
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6. DEVICE CONNECTION AND PARAMETER SETTINGS : Setting Date and Time

6.4 Setting Date and Time

B Here is the procedure for setting the date and time of the control box.

1 Display the Adjust Clock screen.
1) Press @(Right side) to display the main
menu screen.

2) Press the Adjust Clock button.
The Adjust Clock screen is displayed.

2 Press the item to be changed.

A numeric keypad appears.

3 Enter the desired number using the numeric
keypad and press the Enter button.

4 Press to return to the normal mea-
surement.

Data List J
Parameters J Recall Data )
Programming ) ID No. )
Adjus* Clock )
[Shift] + Dia@
— Touch Pai alibration
Adjust Clock
2017 s s a1 ]
18 | 40 |
@ End |
Adjust Clock
2( 7 J 8 J 9 JCanceI
L I e
1 J 2 J 3 J Enter
0 J «— J CIearJ

%

End |

7] Note PR

* For battery recharging

This device uses a rechargeable lithium battery for the date and time display function. When the
device is operated for the first time after unpacking or when the device has not been operated for a
long period of time (about one month), the battery may have become discharged, and the date and
time settings may become incorrect. In this case, turn on the device and leave it on to recharge the
battery. The battery needs 24 hours for a full charge. If the device is used for 8 hours a day, the device
needs to be kept on for three days before the battery is fully recharged. Once the battery is fully
recharged, the device operates normally for daily use. (The lithium battery is not user replaceable.)
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l 7 MAINTENANCE
|

N

7.1 Troubleshooting

If the device functions improperly, attempt to correct the problem according to the following table
before contacting NIDEK or your authorized distributor.

Symptom Remedy
Even if the power switch is « Make sure that the power plug is connected to a power outlet.
turned on, the device is not acti-
vated.
» The built-in battery power is low. The message may appear if the device
has not been used for an extended period of time. Refraction programs
The message “Setup data is ini- and parameters may return to their initial settings and display language
tialized.” appears. and chart model setting may change.

For charging, leave the power on for several hours. If the symptom is not
improved, contact NIDEK or your authorized distributor.

The control box touch screen The device may have gone into auto light off mode.
and chart suddenly disappear. Press any button to recover from light off mode.

Turn off and on the power switch.
No button works.

Make sure that the printer paper is not upside down.
Replace the printer paper.

Even if is pressed, print-
ing does not start. L75 Replacing Printer Paper” (page 170)
Make sure that the “ Printer” (page 153) parameter is not set to “No”.

The reaction of the touch Adjust the detection position of the touch screen.

screen is bad, or it responds at 47 4 Calibrating the Touch Screen” (page 169)
misaligned positions.

Reading is not possible when no AR data from devices such as an auto
ref/keratometer is present.

Reading is not possible when right or left is not specified by a lensmeter.
The contact of the Eye Care card reader may be dirty. Clean the contact.

If an error occurs when data is being written by an auto refractometer or
lensmeter, clean the card reader part.

Data is not read when an Eye
Care card is inserted.

Clean the measuring windows of the refractor head.
Q{>"7. 7.5 To clean the measuring windows” (page 176)

Clean the chart window.
The vision is blurry for the dis-

I‘1:>“7. 7.2 To clean the chart window and pupil position check window”
tance chart or near chart.

(page 174)
If the vision does not become clear even after cleaning as described
above, internal cleaning is necessary. Contact NIDEK or your authorized
distributor.

+* If the symptom is not corrected by the above actions, contact NIDEK or your authorized dis-
tributor.
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7. MAINTENANCE : Error Messages and Remedies

7.2 Error Messages and Remedies

¢ Error messages and remedies (for refractor)

When an error occurs in the refractor, one of the following messages is displayed on the control box
touch screen. Follow the suggestions in the cause and remedy column.

Error message

Cause and remedy

Communication Error CB-MB

« Communication error between the control box and refractor head.
» Turn off the device and contact NIDEK or your authorized distributor.

No data !!

» Data to be imported does not exist in the Eye Care card.

Chart doesn't work.

» The chart may have tried to be changed while it was operating.

No print paper.

« If the printer is short of paper, refill paper.
Q{>“7.5 Replacing Printer Paper” (page 170)

Printer cover is open.

« If the printer cover is open, close it securely.

Printer Error.

» The printer is not operating properly.
» Turn off the device and contact NIDEK or your authorized distributor.

Setup data is initialized.

» The contents stored in the control box have been erased or changed due
to some causes such as battery failure.

» Turn off the device and contact NIDEK or your authorized distributor.

Eye Care card -- Read Error !!

 Data in the Eye Care card cannot be read.
» Check the orientation of the Eye Care card.
» Malfunction of the Eye Care card is probable. Replace the card.

CF card -- Read Error !!

» Refraction programs cannot be imported.
» The CF card is not inserted or there is no data in the CF card.

CF card -- Write Error !!

» Refraction programs cannot be exported.

» The CF card is not inserted or there is insufficient free space on the CF
card.

Error: XXY

» XXY indicates the information about the sensor causing the error. Contact
NIDEK to request repair.

+* If the symptom is not corrected by the above actions, contact NIDEK or your authorized dis-
tributor. Notify NIDEK of the error message and symptom as well as serial number of your
device so that NIDEK can offer appropriate service.
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7. MAINTENANCE : Error Messages and Remedies
B

4 Error messages and remedies (for chart)

When an error occurs in the chart or such, one of the following messages is displayed on the chart
window. Follow the suggestions in the cause and remedy column.

Error message Cause and remedy

* No SD card is inserted.

SD Card not found
ard notfoun * Insert the provided SD card again.

o * Image data cannot be read. No image data is in an SD card or the file
Slide List not found name may be inappropriate.

* Failure of SVG processing software initialization when an SVG image is
ERROR:image surface displayed

Failure of data creation when an SVG image is displayed
ERROR:data create

Failure of buffer analysis when an SVG image is displayed
ERROR:parse buffer

Failure to close the SVG structure after an SVG image is displayed
ERROR:data close

Failure to draw image data (chart) when an SVG image is displayed
ERROR:render

No file necessary for application operation exists on the SD.

ERRORfile open error « Failure to open the file necessary for application operation

« Inappropriate name of file necessary for application operation
ERROR:file name error

* Inaccurate file size when reading
ERRORfile size over

« Initialization failure of the stepping motor
ERROR:Motor initialization failed

» Timeout of the refractor head vertical motion switch

» Recovery method
Press the refractor head vertical motion button in the opposite direction
to the movement at the time of an error and make sure that the arm unit
moves normally. Then, press the refractor head vertical motion button in
the same direction and make sure that the arm unit moves normally.

Error beeps

+%* If the symptom is not corrected by the above actions, contact NIDEK or your authorized dis-
tributor. Notify NIDEK of the error message and symptom as well as serial number of your
device so that NIDEK can offer appropriate service.
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7. MAINTENANCE : Periodical Inspection
I —

7.3 Periodical Inspection

Perform periodical inspection of the device once a year according to the following inspection
item list.

For details of maintenance and inspection, contact NIDEK. If periodical inspection cannot be
performed by the user, request assistance from NIDEK.

/\ CAUTION

» Only service personnel trained by NIDEK are allowed to disassemble or repair the device.

NIDEK assumes no responsibility for any adverse events resulting from improper servicing.
» Before maintenance and inspection of this device, properly disinfect the appearance of the device.

+ |If the AR-measured results differ substantially from subjectively measured results, contact NIDEK or
your authorized distributor to ask if calibration of measurement accuracy is necessary.

» With the expected service life as a guide, consider planned replacement of the device.

If the expected service life of the device is exceeded, even with proper maintenance and
inspection, the device reliability or safety may become degraded and fail to achieve the target

values.
Inspection items
ID label, labels, stains, scratches, LCD (scratches etc.), cover fail-
Appearance
ures
Safet Enclosure leakage current, earth leakage current, protective ground-
y ing connection, power cord, etc.
. . Power switch, pilot lamp, refractor head vertical motion switch, LCD
Main device

touch screen

VD check adapter, auxiliary lenses, cross cylinder, forehead rest
Refractor head adjustment knob, forehead rest, pupillary distance, face shields, hori-
zontal adjustment, fastening of refractor head

Pilot lamp, LCD touch screen, mask buttons, dial, dial button, numeric
entry buttons, patient’s eye selection buttons, shift button, print but-

Control box ton, cross cylinder switching buttons, front button, left side button,
right side button, Eye Care card reader, CF card
Manuals Software version, Operator's Manual, Installation Manual
Environment Installation location, temperature, humidity, voltage, frequency

Performance and measurement
Other If there is a problem other than the above inspection items, take
appropriate measures or contact NIDEK.
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7. MAINTENANCE : Calibrating the Touch Screen
e ———

7.4 Calibrating the Touch Screen

B The following is a calibration procedure when the touch screen detection position is misaligned.

If the reaction of the touch screen is bad or it responds at misaligned positions, the detection position
may be misaligned.

1 Press @ (Right side).

The main menu screen is displayed.

2 Press the dial button while holding (Shift).

The Touch Panel Calibration screen is displayed.

3 Press the red square B in the upper left
corner.

The red square changes into a blue square.

Touch Panel Calibration
4 Press the red square in the upper right cor-

ner.

The red square changes into a blue square.

5 Press the red square in the lower left corner.

The red square changes into a blue square.

6 Press the red square in the lower right cor-
ner.

After all four corners are complete, a message appears and the main menu screen is displayed.
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7. MAINTENANCE : Replacing Printer Paper

7.5 Replacing Printer Paper

When a red line appears along the edge of the printer paper, it means that the paper is running short.
When this occurs, stop using the printer and replace the printer paper with a new roll.

/\ CAUTION

» Do not attempt to print without printer paper loaded.

* When replacing the printer paper, do not touch the printer head on the printer cover m
Because the printer head immediately after printing is hot, burns may result.

* Be sure to use only the printer paper (part number: 8062000001) specified by NIDEK.
If printer paper other than those specified is used, the printer head may be damaged due to printing
failure or paper jam.

1 Open the printer cover of the control box.

Slide the printer cover lever a on the side to open
the printer cover E

2 Remove the used printer paper roll 3.

3 Install a new printer paper roll in the same
orientation as shown to the right.
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7. MAINTENANCE : Replacing Printer Paper
e

« If the roll is loaded with the paper upside down, printing is not possible.
* Make sure that there is no slack in the printer paper. Printing failure may result.

» Make sure that printer paper is not loaded in a tilted angle and that the core of the roll is properly
placed.
Printer paper may not be fed properly.

» Do not use strong force to pull the printer paper threaded through the printer.

4 Close the printer cover so that a short length
of printer paper extends from the cover.

5 Pressthe printer cover on both sides to close
the cover securely.

» Make sure that the cover is securely closed.
If the cover is insecurely closed, the auto cutter may not operate properly.

In addition, when is pressed, an error may appear and printing will not occur.

171



7. MAINTENANCE : Inserting CF Card

7.6 Inserting CF Card

When exporting programs or parameter settings or importing saved settings to/from the CF card
(optional), insert the CF card in the control box beforehand.

ZihR ————

» CF cards formatted to FAT or FAT32 can be used.

1 Tum off the power switch.

2 Open the printer cover and remove the
printer paper roll.

L 47,5 Replacing Printer Paper” (page 170)

3 Insert the CF card [} into the slot.

To remove the CF card, pull it out.

4 Reload the printer paper.
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7. MAINTENANCE : Cleaning

7.7 Cleaning

B This section explains how to clean the main device, chart window, pupil position check window, fore-
head rest, face shields, measuring windows, printer, and Eye Care slot.

7.7.1 To clean the main device

/\ CAUTION

» Do not use organic solvents such as paint thinner or alcohol to clean the main device.

» Do not use a sponge or cloth soaked in water.

1 Press the up arrow of the refractor head ver-
tical motion switch to raise the refractor head
all the way to the top, then turn off the power
switch.

2 Wipe the main device with a soft cloth.

For severe stains, soak the cloth in a neutral deter-
gent, wring well, and wipe. Finally dry with a soft, dry
cloth.

3 Wipe the front cover part [E} frequently,
because it is easily soiled by the examination
response.

4 Lightly wipe the control box touch screen (b ]
with a soft cloth.
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7. MAINTENANCE : Cleaning

7.7.2 To clean the chart window and pupil position check window

 Accurate visual acuity measurement cannot be performed if the chart window or pupil position check
window is dirty. Be sure to check the windows before refraction. Clean them if necessary.

+ Before cleaning the chart window or pupil position check window, remove any dust on the window with
a blower brush.

» Do not clean using a cloth moistened with detergent or such.
Wiping marks may be left or the surface coating may be damaged.

4 Chart window

1 Press the up arrow of the refractor head ver-
tical motion switch to raise the refractor head
all the way to the top, then turn off the power
switch.

2 Blow off the dust on the chart window a
with a blower.

3 Lightly wipe off the dirt with a dry, soft cloth.

¢ Pupil position check window

1 Lift open the cover B) of the pupil position
check window by hand.

2 Blow off the dust on the pupil position check
window [ with a blower.

3 Lightly wipe off the dirt with a dry, soft cloth.
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7. MAINTENANCE : Cleaning

7.7.3 To clean the forehead rest

/\ CAUTION

 Clean the forehead rest using a cloth dampened with rubbing alcohol before refraction.

1 Remove the forehead rest ).

1) Tilt the forehead rest upward.

2) Pull the forehead rest at an angle to
remove it.

2 For severe stains, dampen the
cloth with a neutral detergent,
wring well, and wipe. Finally dry
with a soft, dry cloth.

3 Clean the forehead rest using a cloth dampened with rubbing alcohol before refrac-
tion.

4 Press the forehead rest at an angle from above to reattach it.

7.7.4 To clean the face shields

/\ CAUTION

* Clean the face shields using a cloth dampened with rubbing alcohol before refraction.

» Do not wipe the inside of the face shield with neutral detergent.
If the inside is moistened, it may rust.

1 Remove the two face shields ).

The face shields are magnetically held to the refractor
head.

2 For severe stains, dampen the cloth with a
neutral detergent, wring well, and wipe.
Finally dry with a soft, dry cloth.

3 Clean the face shields using a cloth damp-
ened with rubbing alcohol before refraction.

4 Reattach the face shields.
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7. MAINTENANCE : Cleaning

7.7.5 To clean the measuring windows

/N\ CAUTION

+ Before cleaning the measuring windows, remove any dust on the window with a blower brush.
Wiping the window with dust on may scratch the glass of the measuring window.

« If the measuring window is dirty with fingerprints, eyelash oil, or dust, accurate visual acuity measure-
ment cannot be performed. Be sure to check the measuring windows before refraction. Clean them if
necessary.

+ Clean the measuring windows on the patient side using a cloth dampened with rubbing alcohol before
refraction.

» Do not clean using a cloth moistened with detergent or such.
Wiping marks may be left or the surface coating may be damaged.

1 Blow off the dust on the measuring windows
with a blower.

2 For severe stains, lightly wipe with a soft
cloth that does not scratch the protective

glass B).

3 Clean the measuring windows on the patient
side using a cloth dampened with rubbing
alcohol before refraction.

® \When the inside of the measuring window
becomes dirty

If the inside of the measuring window becomes dirty
due to condensation or such, remove the protective
glass on the patient side and wipe the inside.

1) Remove the face shield E before removing the
protective glass.

2) Unscrew the set screws (n = 4) with a Phil-
lips precision screwdriver and remove the pro-
tective glass. —

3) Reattach the protective glass after cleaning and
fasten it with the set screws removed earlier.

+ Reattach the protective glass immediately after cleaning.
Leaving it removed may allow dust to enter.
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7. MAINTENANCE : Cleaning

7.7.6 To clean the printer

1 Open the printer cover and remove the
printer paper roll.

L, 7.5 Replacing Printer Paper” (page 170)

2 Apply the nozzle of a vacuum cleaner to the
auto cutter [BJ to remove paper residue.

Do not blow off paper residue with a blower. If paper
residue settles on the internal working structure, mal-
function may result.

3 Reload the printer paper.

7.7.7 To clean the Eye Care card slot

+ Before cleaning the Eye Care card slot, be sure to turn off the device.
Cleaning while power is on may cause malfunction.

Dirt may adhere to the contact area of the Eye Care card slot.

When using the Eye Care card for data communication between devices, clean the Eye Care card slot
using a contact cleaner (optional).

If necessary, wipe the contact surfaces of the Eye Care card with a soft cloth.

7] Note (D

 For details on how to use the contact cleaner, refer to the instructions for use included with the contact
cleaner.

» The contact surfaces of the Eye Care card slot is on the bottom. Cleaning is possible by inserting and
removing the card several times with the wiper face (face with woven fabric) of the contact cleaner fac-
ing downward.
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7. MAINTENANCE : Consumable List

7.8 Consumable List

Part name Part number

Printer paper 8062000001

Contact cleaner (optional) 34086-7110
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E SPECIFICATIONS AND TECHNICAL
INFORMATION

<

8.1 Specifications

Chart

 Chart presentation
method

* Measurement distance

* Chart details
+ Chart accuracy

Chart
(For distance/near)

+ Chart background
brightness

» Unevenness of chart
background brightness

 Correlated color tem-
perature of chart back-
ground (for distance)

» Chart contrast

« Fordistance: The chart displayed on the LCD appears to be
presented 5 m in front of the patient via a concave mirror.

» For near: The chart displayed on the LCD appears to be
presented 40 cm in front of the patient by reflection via a flat
mirror.

* Fordistance: 5 m

» For near: 40 cm (The viewing angle is in the horizontal
direction appearing to be at 5 m.)

See “8.2 Chart List” (page 183).

» For Landolt rings, the visual acuity values 0.04 up to 1.6 are
within £5% of the standard value whereas the visual acuity
values greater than 1.6 to 2.0 are within £10% of the stan-
dard value.

 Standard setting is 80-320 cd/m? when a standard chart is
presented

+ 10 cd/m? during night measurement (central brightness)

Less than 30%

6500 K

The contrast (C) between the standard chart black character
(Bb) and the white background (Bw) is 74% or greater.
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Specifications
B —

Other functions

 Contrast function

 Black and white inver-
sion

* Random display func-
tion

* Central presentation
function

+ Slide function

+ Visual acuity notation

+ Night function

The contrast change function is available for visual acuity
charts including ETDRS among 100% (normal), 25%, 12.5%,
and 6%.

The black and white inversion function is available for visual
acuity charts including ETDRS.

Three types of random presentation are possible in addition
to normal chart presentation when a horizontal line is dis-
played.

A vertical line, horizontal line, or single letter is presented in
the center of the screen.

Display of images written to SD memory card
Decimal, fraction (20 feet), fraction (6 m)

Chart presentation at background brightness of 10 cd/m?
(central brightness)

+ Switching of presenting
chart

* Adjustment for chart
presentation height

 Refractor head vertical
motion mechanism

* Forehead rest

The control box allows charts to be changed. When the chart
is switched with the control box between the distance chart
and near chart, the position of the LCD is automatically
switched between distance and near.

Vertical movement of the table by pressing the up/down
switch, or of the chair on which the patient sits

Holds the refractor head, raises and lowers the refractor head
in front of the patient, and has a self-locking function to pre-
vent falling.

Easily detachable for replacement
Forehead rest adjustment range: 12 mm or more

Communication

Communication method

» Communication with AR/ARK/RKT/LM series, computer, or
such using a dedicated cable

» Communication with AR/ARK/RKT/LM series using an Eye
Care card
Q{>“6.1.1 To connect peripheral devices (Example 1)”
(page 145)
QI>“6. 1.2 To connect peripheral devices (Example 2)”
(page 146)

Refractor head

Sphere -19.00 to +16.75 D (0.25 D/ 0.5 to 3 D increments)
Cylinder 0.00 to +6.00 D (0.25 D / 1 D increments)
Axis 0 to 180° (1°/5° increments)

Pupillary distance

48 to 80 mm

54 to 80 mm (100% convergence possible PD)

Prism

0 to 20A (0.1A/0.5A/2A increments)
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Specifications

Dimensions and mass

The refractor head vertical | 446 (W) x 519 (D) x 763 (H) mm

motion unit is at the bot- * Contro| box excluded.
. . tom.
Dimensions
The refractor head vertical | 446 (W) x 487 (D) x 907 (H) mm
motion unit is at the top. * Control box excluded.
Mass 32 kg £+10% (refractor head and control box included)

Power supply specifications

Voltage 100 to 240 V AC * The voltage fluctuation does not exceed +10% of the nominal voltage.
Frequency 50/60 Hz
Power consumption Max. 130 VA

Environmental conditions (during use)

Installation location

Interior (Make sure that no interference light such as direct sunlight or spot light shines on

the chart window front. No harmful dust or smoke.)

Temperature

5 t0 40°C (41 to 104°F)

Humidity

30 to 90% (non-condensing)

Atmospheric pres-
sure

800 to 1,060 hPa

Environmental conditions (during storage, unpacked condition)

Temperature

-10 to 55°C (14 to 131°F) (during storage)

Humidity

10 to 95% (non-condensing)

Atmospheric pres-
sure

700 to 1,060 hPa (during storage)

Environmental conditions (during transport, packed condition)

Temperature

-30 to 60°C (-22 to 140°F) (during transport)

Humidity

10 to 95% (non-condensing)

Atmospheric pres-
sure

500 to 1,060 hPa (during transport)

Other

Expected service life
(defined by manufac-
turer)

8 years from the date of initial operation
* Proper maintenance is necessary.

Unit per package

1 unit

Classifications

Protection against electric shock

Class | ME equipment

Protection against electric shock (applied parts) Type B applied part
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8. SPECIFICATIONS AND TECHN

ICAL INFORMATION : Specifications

Protection against harmfi
ticulate matter

ul ingress of water or par- | IPX0

Suitability for use in an oxygen rich environment

The device is not intended for use in an oxygen rich environ-
ment.

Method(s) of sterilization

The device does not have any part to be sterilized.

Mode of operation

Continuous operating device

Accessories

Standard accessories

Forehead rest, face shields, VD check adapter, touch screen pen, printer paper (3 rolls),
dust cover, power cord, cover plate, cap, screw, hexagonal wrench, Phillips screwdriver,
operator’'s manual

Optional accessories

» Eye Care card (5 sheets per set)

» Communication cable (1.5, 5, 10, 15 m for connection with an auto refractometer)
» Communication cable (5, 10, 15 m for connection with a computer)

+ Control box tray

» Memory box (only for where it is available)
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

8.2 Chart List

The visual acuity values next to a chart are not presented to the patient.

¢ Chartlist-Type T

® Distance and near visual acuity charts

Letters

4 N\ 4 N\ 4 N\ (
FVN}
0.04 E 0.05 o 0.06 H 0.08
2 P Dl
J - J g J A

( N\ ( N\ ( N\ (
TDEPAp2 ECKHD/Jps APEDT |08 | KENL V|LO
VLNEK](i3s |[FZDKV)jse | TZVEA|[W [EVOTD |.2
DAOFR|04 |OFLCN[]p7 |OHPNF |0 [VKDZF |15
(. J (. J & J -

Numbers
4 2\ 4 N\ 'd 'd N\
592
0.04 8 0.05 2 0.06 5 0.08
6 38 |us
. J . J g g J

(35698): (23586 (389655 (6358890
68239): 693285 [596882) |86395 |2
86953): |92563) 958360 |39826 |15
N\ J N\ J N\ N\ J

Tumbling E

ME W |MIWmMEp: EWMWIps WIAWMEps | IMWE W0
SEMEW|[3 WEW3IEjs | EM3I W | EWEMSII|1.2
dAME|/rslumsesl:|muaeml | muesamlo/me wamls

Children

? .‘( & 0.2 w = A |05
k 0.1 = A w4 E |0

& = W 0 e w4 Lo

ETDRS style letters

TP oo
N, N, [}
oSoFO KU
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® Distance and near special charts

Astigmatism clock dial Dots Red-green Cross grid
1 \'IZI 1
'0\\\\\\‘\i,’1/{//2 2 4 4 2
NN\ DA
=, &0 Rt 8 @ 8
/’///// \\\\\\\ o
s "//Ii\\\\\ 4 360|063
7 1Y g
6
Binocular balance Duochrome balance Phoria Phoria with fixation point
5 3986 6@|©9 —:— —i— _!_
Vertical coincidence Schober Stereo Worth four dot
+
| 4
o s llell = + <+
I o
[
Fixation point
® Near visual acuity charts
Tumbling E Letters
0.1“]5 E 3 M- 0.1 DH R Z Qo2
o3 |E W m3 W amE| o4 03|C N O K S R C V]os4
05 |l 3 MuWE WwmE3E]|06 05|K HV ON S CNHDJ|os6
o7 ({3 ME 3 W Em3Wmjfos 071Z V DR K N ORCZjos
ocolmMmWwW3IEM SEWMIW|10 09|V DOSN RZ S KV|10
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

Numbers Letters and Numbers
0.1 9 2 4 6 7 |o2 R T C N B 0.63
3|8 6 3 2 7 5 9 8 |oa4 E DV H K 0.63
0514 3 2 7 9 5 8 6 9 3|06 6 4 8 2 5 0.63
0712 7 5 4 8 3 9 7 5 2|08
9|6 8435 2489 7|10 5 26 39 0.63
Binocular balance Binocular balance
=)
3
9 0.63 8 5 6 4 2 0.63
2
(3
Cross grid
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List
B —

4 Chart list - Type UK

® Distance and near visual acuity charts

Letters

4 N\ 4 N\ 4 N\
V F N«
150
C H s
. J
4 N\
R H 38 DNZL |6
VKOC|6
KVOF |30 EFPH|6
. J
Landolt ring
R 4 N\ 4 N\ N\ N\
O O
150 C 120 0 100 0 5
O C |4
G J N\ J J J
4 N\ 4 N\ 4 N\ )
C O [38[CO0D|24 [OCD0|12 [O0ODC|6[000C|6
OD0CO |20 |[D00C |10 |OCOD|5|COD0 |6
OODCO|30 |[ODOC |5 |ODCO|7.5]COD0|4|0ODOC |6
G J G J G J N\ J G J
Numbers
3569 |12 | 2358 |6
682310 | 68932|5
8695|1.5 3896 |14
Children

Ex
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

® Distance and near special charts

Astigmatism clock dial Dots Red-green Binocular balance
oy II2/ K
vy
o NN/ 2 2 4 4 2
SN\ LX)
- \\\\\\\ll/,/’/’ - o g ®
~~~~~~ oo _o00O
8-———== SII77° eele0 8 @m 8 S 3386
S Z/ANNY *%®
s 1 ~
8 ///II I \\\\\\\ 4 360|063
7 'é‘ 5
Duochrome balance Muscle Stereo Worth four dot

I &
s llell + SR
I °®

60 ©9

Fixation point

® Near visual acuity charts

Landolt ring Letters
[OD coof- «[DH &z o
3|C O O O O O O C |« 30| C N O K S R C V|24
220100 00C O0OCOC|15 20|KHYV ON S CNHD|1
12100 COO0 COODO0O0O0O|10 1212V DRK NORCZ|10
7510 OO0 CO OCOO0OO)| s 75|V D OS N RZSKV]| s
Numbers Letters and Numbers
6092 4 6 7| R TCN B 10
|8 6 3 2 7 5 9 8|2 E DV HK 10
20(4 3279 5869 3|15 6 4 8265 10
1212 7 5 4 8 3 97 5 2]10
75/6 8435 248976 S 26 38 10
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

Binocular balance

Binocular balance

ONOWU

10

8 56 4 2

Cross grid
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

¢ Chart list - Type M

® Distance and near visual acuity charts

Letters
'd N\ 'd N\ 4 N\ 'd N\
E- O
500 400 320 H 250
ZCD|x
G J G J N\ J G J

e a e N s N s a )
KSROH|w | OZDVK|ow |[KORDH|* | [RHSOV|% [ZCNVO|®
CDZKV|e® | [RHKSD |INVDOK|» |SRZKD|5 |CSRHN|
RHCSZ|n [SVHCZ |4« |ONRKD|» |[VOHZS | |DKSNV|5
\ J N J \ J \ J

s s A
HDKCR |2 CKDNR |2
KVZDC|s DSKRN| B
NCVOZ|n HZOVC|n
N\ \\§ J

Numbers

59 2|« [85273|» (35796« (83576|» ([56873|"
97645 | (27438|» (45297 |5 954825
7 4 6 |» g3482|n (569820 (834620 (739460

Tumbling E

100 60 30 20
80 50 25 15
70 40 20 10
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

® Distance and near special charts

Dots Red-green Binocular balance Phoria with fixation point
. K HH K= |
:’:::’: ZCD | DCZ |« — ¢ emm
ORN|NRO | l
VKS |[SKV )
Vertical line Horizontal Line Vertical coincidence Stereo
p—— E— [ ]
\"
R |
(o] (ZSOKNJ o A ll+ 1~
N 1
o "
Worth four dot Fixation point
® Near visual acuity charts
Tumbling E Letters
200 I-u E E 3 Mo 200 D H R Z O]}1»s0
100 E WL M3 Ww 3 m E|so 0| C N O K S R C V|so0
60 |l 3 MWE wmES3E|>50 60 | K HV ON S CNHDJ|®%0
403 ME 3 W Em3Wwimjso 490|1Z V DRK N ORC Z|30
MW 3IEmM S E W MLW,j2 25|V D OSN RZ S K V|2
Numbers Letters and Numbers
200 9 2 4 6 7 |10 R T C N B 30
1008 6 3 2 7 5 9 8 |80 E DV HK 30
604 3279 5869 3|50 6 4 825 30
40|12 7 5 4 8 3 97 5 2|3
2506 8435 2489 7|2 S 26 38 30
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List
D

Binocular balance Binocular balance

30 8 5 6 4 2 30

ONOWOU

Cross grid
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

¢ Chart list - Type P

® Distance and near visual acuity charts

Letters
'd N\ ( N\ 'd 'd Y 'd N\
TNZ)
0.04 0.05 0. 063 H 0.08
HRD|=»
g J N\ J g g J \§ J
'd N\ 'd N\ 'd 4 N\ 'd N\
Z K F |« PZNDK 2 [ DFZTRI||4 |[PFORN/|7T|HKOXF|L0
EFHZXN0MB|KXOHD[[s [ XPEKT/[[8|ZKNET /[0
X EKpPps|lTk NEP2|ZFDKE|&8|OZHER|I|PNHOF |0
g J g J g . J N\ J
EXZHKI|L3
FEKXT|L6
ZORKMH|20
—
Numbers
2040.1 6 2 0Os|24789905|/46370(05 9076 4|09
6324002 |9234703|267 3 9|0
7 3605 3 4 9 v2|zga72/i|e60a23ls|709 425
Tumbling E
G mMm3IwmEs |[EwmwIjos ([WIWmMmE o9
SEMEWp4 | WEWIE|? [Em3 W3 |Lo
02 lwm3IETjs | MWIEMjes | MWE I M |2
Children
o2 | L AW F Ao | AL F o7
Awadifydlos | L * A &&08
03 1wy & % & oo | F @A 4 |10
0,32
0.4
00'653
"
]l.'25
k8
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

® Distance and near special charts

Dots Cross grid Binocular balance Duochrome balance
.....
cesee 53986 6@ ©9
.. ..
Vertical coincidence Horizontal coincidence Schober Stereo
+
1|
o o s llell =
I
[
Worth four dot Fixation point

® Near visual acuity charts

Tumbling E Letters
0.1 I.u E E =3 Mo 0.1 D H R Z Olos
oc2lE W M3 W3 mE]|o02s 02|C N O K S R C V]o025
o322 (W 3 MUWuE wmE-3=3E|04 032 K HV ON S CNHDJ|o4
o5 (3 ME 3 W E M3 W Mmjoes 051/Z V DRK N ORC Z|o063
ocs|mMmuWw3a EM S E WMWi1o 08|V D OS N RZ S K V|10
Numbers Letters and Numbers
0.1 9 2 4 6 7 |os R T C N B 0.63
028 6 3 2 7 5 9 8|0z E DV HK 063
0324 3279 5869 3|04 6 4825 0.63
05|12 7 5 4 8 3 9 7 5 2(063
8|6 8435 2489 7|10 S 26 389 063
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List
B

Binocular balance

Binocular balance

O N\VRT AN

0.63

8 56 4 2

0.63

Cross grid
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

4 Chart list - Type PhM

® Distance and near visual acuity charts

Letters

4 N\ ( N\ ( N\ ( N
' ' 0. 04 E 0. 05 H 0. 063 N Z .08 D U F 0.1

. J . J . J & J

'd N\ 'd N\ 'd N\
ENRP)s|N Zz Vv 2 DFUNRpP2  IDHVNZpP2VNRUF p&

ZVDFH|it [NPEDH/|t|FDURN |03
UPHps|H D F p5|URNPE/)s |[EUHRP|sS|HPZEV |Lo

g J G J g J

( 7\ ( 2\
RUDHZp3s HEPUR |2
NZVPU]s [ZRN VU |6
PVEFN|.0o |VHF ZD |20
- J . J/

Tumbling E
4 2\ 4 2\ 4 N\
W3- m ame)
0.04 0.05 0. 063 E u.l 0.08
S M E |
& J & J & J
( N\ 4 N\ ( 7\

M3IWMEjs | EWMWI3jes (W3 WmME (Lo
SEMEW( {2 |(WEW3IE|.3(EM3I3LW 3L
Wm3aEeE3ajs MWIEMEEs | MWE:I3M|[L6

(N J/ A J/ - J

Children

f,ﬁ"ﬁ’o.z EAEN A |04 | A AL s
@ o1 Aoxadily 05 [ o* A |10
AL % A o

By F x| FBA LN

ETDRS style letters

DHEUP |2 NUDRF 2
HENPR X PZHEV .
= ZRVEN ='3 £ HRFDN ='3
VUZFD :5 ENVUP '5
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

® Distance and near special charts

Astigmatism clock dial

Red-green

Cross grid

Binocular balance

12

A

6

FROEP/3

PHOMHP |4
EF OPR|0L

04273

Duochrome balance

Phoria with fixation point

Mallet (horizontal phoria)

Mallet (vertical phoria)

| olo o o
24074 — e X ) -
| oo o o
Schober Stereo Worth four dot Fixation point
+
| L 4
allell = + + o
Il ®
|
® Near visual acuity charts
Tumbling E Letters
0.1 I.u E E =3 Mo 0.1 D H R Z Oloss
c2lE W M3 W 3 mE]|o02 02|C N O K S R C V|o2xs
032 |l 3 MUWE wmE3E|04 032 KHV ON S CNHD|o4
o5(3 ME 3 W E M3 W mj|oss 05|/Z V D RK N ORC zZ|os63
os(MW3IEM SEWMW|1o 08|V D OSN RZ S K V|10
Letters and Numbers
R T C N B 0.63
E DV H K 063
6 48265 0.63
5 26 3 9 0.63

196




8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

Binocular balance Binocular balance

0.63 8 5 6 4 2 0.63

ONOWO

Cross grid
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List
B ——

4 Children Chart Samples (Type T/UK)

Copy this page and use it when testing the visual acuity of children. For very young children, have the
patient point to the illustration that they see on the screen.

~

R
+~ >
¢

- J

198



8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

4 Children Chart Samples (Type M)

Copy this page and use it when testing the visual acuity of children. For very young children, have the
patient point to the illustration that they see on the screen.

4 )
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Chart List

4 Children Chart Samples (Type P/PhM)

Copy this page and use it when testing the visual acuity of children. For very young children, have the
patient point to the illustration that they see on the screen.

4 )
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : EMC (Electromagnetic Compatibility)

8.3 EMC (Electromagnetic Compatibility)

B The device is suitable for use in stores and hospitals except for near active HF surgical equipment and
RF shielded rooms with an ME system for magnetic resonance imaging, where the intensity of electro-
magnetic disturbances is high, electrophysiology laboratories, or areas where short-wave therapy
equipment is used.

/\ WARNING

* Do not use the device near, on, or under other electronic equipment or electromagnetic disturbance
sources. Otherwise, it could result in improper operation. If such use is necessary, the device and the
other equipment should be observed to verify that they are operating normally.

» Use of accessories, cables other than those specified or provided by the manufacturer of this equip-
ment could result in increased electromagnetic emissions or decreased electromagnetic immunity of
this equipment and cause improper operation.

» Portable RF communications equipment (including peripherals such as antenna cables and external
antennas) or electromagnetic disturbance sources as shown below should be used no closer than 30
cm (12 inches) to any part of the device, including the specified or provided cables. Otherwise, degra-
dation of the performance of this equipment could result.

The following are examples of electromagnetic disturbance sources:
* Induction cooking appliance and ovens
* RFID readers
* Electronic article surveillance (EAS) systems
» Sponge detection systems
» Equipment used for position detection (e.g. in catheter labs)
» Wireless power transfer charging systems for electrical vehicles

¢ Specified accessories

Part name
Memory Box
Memory Box AC adapter
¢ Specified cables
Cable .
Part name shielded Ferrite core | Length (m)

Power cord No No 25
Communication cable Yes Yes 15.0

4 Essential performance

* None
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : EMC (Electromagnetic Compatibility)
e

©® Compliance for Emission Standard

Phenomenon Product family standard Compliance
Conducted and radiated RF emissions | CISPR 11 Group 1
Class B
Harmonic distortion IEC 61000-3-2 *1
Voltage fluctuations and flicker IEC 61000-3-3 *2

*1 For the regions where the rated voltage is 220 V to 240 V, this device complies with this standard.
*2 For the regions where the rated voltage (line to neutral) is 220 V to 250 V, this device complies with this standard.

@ Test specifications for enclosure port immunity to RF wireless
communications equipment

Test frequency Band : : Immunity test level

(MHz) (MHz) Service Modulation (V/m)

385 380 to 390 TETRA 400 Pulse modulation 27

18 Hz
FM
450 430 to 470 GMRS 460, FRS 460 | +5 kHz deviation 28
1 kHz sine
710
Pulse modulation

745 704 to 787 LTE Band 13,17 217 Hz 9

780

810 GSM 800/900,

870 800to 960 | TETRA 800, iDEN 820, | uise %oﬂ;'at'on 28

930 CDMA 850, LTE Band 5
1720 GSM 1800:
1845 CDMA 1900; .

1700 to 1990 GSM 1900; DECT: P“'SezTgﬂJZ'at'O” 28
1970 LTE Band 1, 3, 4, 25:
UMTS
Bluetooth
WLAN 802.11 b/g/n Pulse modulation
2450 2400 to 2570 REID 2450 17 Ly 28
LTE Band 7

5240
5500 5100 to 5800 WLAN 802.11 a/n P”'SezT;’ifZ'am” 9
5785
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : EMC (Electromagnetic Compatibility)
B s

@ Compliance for Immunity Standard

Phenomenon Basic EMC standard Immunity test levels
Electrostatic discharge IEC 61000-4-2 +8 kV contact
12 kV, £4 kV, 8 kV, £15 kV air
Radiated RF 10 Vim
adiate
electromagnetic field IEC 61000-4-3 80 MHz - 2.7 GHz
80% AM at 1 kHz
Proximity fields from See “Test specifications for enclosure port
RF wireless IEC 61000-4-3 immunity to RF wireless communications
communications equipment”.
equipment
Input power port +2 kV
Elgctn::al fast transients IEC 61000-4-4 100 kHz repetition frequency
ursts Signal input/output parts port +1 kV
100 kHz repetition frequency
Surges Input power port  +0.5 kV, 1 kV
Line-to-line
IEC 61000-4-5
Surges Input power port  £0.5 kV, +1 kV, +2 kV
Line-to-ground Signal input/output parts port 12 kV
. 3V 0.15 MHz — 80 MHz
Conducted disturbances| -~ ¢1000-4-6 6V in ISM and amateur radio bands between
induced by RF fields 0.15 MHz and 80 MHz
80% AM at 1 kHz
Rated power frequency IEC 61000-4-8 30 A/m

magnetic fields

50 Hz or 60 Hz

Voltage dips

IEC 61000-4-11

0% Ur; 0.5 cycle
At 0°, 45°,90°, 135°, 180°, 225°, 270°, and 315°

0% UrT; 1 cycle

and

70% Ur; 25/30 cycles
Single phase: at 0°

Voltage interruptions

IEC 61000-4-11

0% Ur; 250/300 cycles
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8. SPECIFICATIONS AND TECHNICAL INFORMATION : Software License

8.4 Software License

License information of the open source software (OSS) used in this product can be found at the fol-
lowing URL.

https://www.nidek-intl.com/aboutus/entry-4840.html/
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