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Foreword

Thank you for purchasing the Nikon Retinomax K-plus.

The Nikon Retinomax K-plus adds the function of autokeratometer to the Retinomax, a hand-held type
autorefractometer.

Do not use this instrument for the other purposes than objective refraction measurement and cornea radius
curvature measurement.

The Nikon Retinomax K-plus is a high quality, sophisticated instrument and when used correctly will provide
years of accurate trouble-free use.

For proper operation, when using the Nikon Retinomax K-plus, carefully read this manual.

After reading, keep this manual in a conveniently located place for quick reference.

Be sure to read the precautions for
operations in Page 3 carefully.

Notes

(1) No reproduction in any form of this manual, in whole or in part (except for brief quotation in critical articles or
reviews), may be made without written authorization from NIKON CORPORATION.

(2) The information contained in this manual is subject to change without notice.

@) If you find any discrepancy, error or omission herein, please notify your dealer of it.

(4) Notwithstanding the above paragraph (3), Nikon shall not be liable for incidental or consequential damages
resulting from the use of this product.




1. Precautions for Operations........cueeee i 3

1) Safety PreCautions .......oeciiciiii e 3
2) Environmental REQUIrEMENTS ...ooouiiiiiiiiic e 4
3) Handling PreCautions ...ttt e e e e ee s 4
A) MaINTENANCE. .. ee i ettt ettt e e bt e et e e s erare e ste e eearee s 5
5) Precautions for the Battery Pack ......cocooiiiiiiiiee e 6
2. Package CoNtENTS ........vvii e e e e e e e e e e e e e 8
3. NOMEBNCIATUI ...eeiiiiiiie et eere e e e st ae s et acnaesasraraeaeaaaaes 9
Measuring Unit (Patient SId) ....c.cvveevr i 9
Measuring Unit (Operator SIAB) .........uvviee it ettt 10
Measuring Unit SWItCh Panel .............oviiiiiiiii e 11
] €= 1110 I RO UUP PPN TIPSO 12
StAtiON TEAI VIBW ....viiiiiiieiiie ettt ettt et e e e e e e e e s e s s e 12
(0] (= T PO PP S PUSTURRPRP 13
Printer DOMOM VIBW ..o e e et reee s 13
Retinomax K-plus System Configuration ..o, 14
L (Yo Y= | -\ (o o WO R RSP RPRPP SR PPPRP PRI 15
5. Charging the Battery Pack ..........cuciiiiiiiiicie e 18
1) Before charging the battery pack for the first time ..o 18
2) Automatic charging of measuring unit battery pack .....ccccceeviiiiiiiviiiivciiiiinen 19
3) Automatic charging of the printer battery pack ..o, 21
4) Renewing the battery pack ... e 23
5) FOrced CharginNg .......oveciiiie ettt e eeeea e e s 24
6) Charging the optional spare battery Pack .......c.ccccoviveiiiiiiiciniee e 25
7) HEIDTUI TIPS oottt 25
B. Measurement MEtNOO . .......ccuiiiiiiiiiiiic et e e 26
1) MBASUIBIMENT ..ot e e e et e e e e e e s e et ar e e raeeaaeessesssesannes 26
(1) Before MeasUreMENTt ... .....viiiiiire et 27
(2) MeasuremMeNt MOUB.... ... rceeeaae e 27
(3) Measurement ProCeAUNE ......cuieviiicriuiieereirierere s sisraeae e sarerie e e eeaeenees 27
Automatic FOGQING SYStEM . .uiiiiiiiiiiiree e e 31
POWET SAVING 11ei i eriee et e e serte s et er e st re e e eabnee s aibeeaea 31
The IOL eyes MEASUrEMENT ... ...iiiiiiieiie et 31
CYL MEASUrEMENT FTANTE .vvveeiieeieereiieierieriiriereeiar e reaetaeeeasessasnrererr e es 31

1



2) Helpful hints for successful MEASUMEMENT........coreiiiirr e 32
When the right and left eyes are not correctly identified...........coooovceen. 32

Measurement with bed-ridden patients (45°, 90° or 135°%).....c.cccvvinnnnee 33
When the measurement is not successfully done due to instability
or quick movement of the patient’s eyes (QUICK MOAE). . vvveeeererenenrienanns 33
Using the Forehead RESt ..o 34
Imperfect IMage Prevention ... 34
When correct measured values are not obtained .........cccovviniiiiinnnn. 35
Precautions during the KER MOde ..o 36
3) Printout ..o TP URUNPPP 37
Setting the Printer DIP SWICH ... 39
Representative Values (for Refractive).........ccviiiis 40
Consistency Values (for Refractive)........ccoviiiie, 40
Battery operation of the Printer ... 41
4) Kerato-peripheral Measurement (PERI) ...ociiiriniiii i 42
5) Retro Mode (RETRO)....c.iirriereii s 44
6) Measuring Hard Contact Lens Base CU'VE ... 45
7. INHAE SEHINGS ©.vvovererseceeesien sttt et 46
1) Initial Setting (SETUP) SCIEEN ...ccvviiiiiiniiesisisis e 46
2)  Initialization SEHNG SCIEEN ....vuiii i 47
3)  Print SENG SCIBON....c.cviiiruiesereiisiiisisini s 48
) CIOCK SCIEBN. co.evereieirries e ebe e 49
5) Patient NUMDer SEtiNG SCrEeN ........ociiimin e 50
B) MESSAGE INPUL SCBEM.....cuumisiisirietiisii s 51
7) OUTPUT SEHNG SCrEEN...uvuvrecrirrciniimnses st s 52
LY T a1 e e e YU T T T LR R LI E U LI LU AL ALt 53
1) Replacing Paper ROl .......civreviiciniiss s 53
D) FUSES REPIACEMENT.....vvervrirrsisisiciir s 55
3) Cleaning the Forenead RESt ... 55
4) Cleaning the Measuring WINGOW ..o 56
B) MOTEI EYE .ocvueesisieeriesss s s 56
9. Connection with External DEVICE. .......cooieiiiiririiniinii e 57
10. Using AC-adapter P-400 (OPHON)......oovirinicie e 57
11, TrOUDIESNOOTING .. vevreeeeeieresi ettt st ettt et 58
12, SPECHICAtONS 1.vrerrierisirires s st 61
T T [ To U OO TP S PP TP TP P PP PRI PP P TI LI LM LI LI LI LLULLLL LI 63




1. Precautions for Operations

The product and manual you bought show the precautions you should follow to prevent injuries to you or other
person and damages to your property and use this equipment safely.
ltems below show the meanings of the signs used in this manual. Understand fully these meanings before you

read this manual.

This indication shows that a death or personal injury might occur if you
disregard this indication and use the equipment improperly.

This indication shows that a personal injury or a damage only to a material
might occur if you disregard this indication and use the equipment improperly.

This sign shows a waming (including a caution). The contents of warning are drawn in a triangle
{the figure on the left shows the warning against an electric shock).

This sign shows a prohibited operation. The contents of prohibition are drawn in or near a circle
{the figure on the left shows the prohibition against disassembly).

1) Safety Precautions

A Caution

Never disassemble this instrument (the unit contains
hazardous high-voltage parts which can cause
serious injury). ®

A Caution

Do not drop the measuring unit. Use the
accompanying safety strap when handling the
measuring unit. Do not drop on the unit. Do
not move the unit only by pulling the strap.

O

A Caution

Make sure that the measuring unit does not bump
against the patient’s face ( when moving it toward
the patient or to the right or left ).

A Caution

If water or a foreign matter should get into the
equipment, turn off the power and remove the
power plug from the outlet. Then call your local
Nikon dealer. If you keep on using the equipment, a
fire or electric shock might occur.

A Caution

Do not place the equipment in a unstable location
(i.e. shaky or slant location). Otherwise, the
equipment might drop or come down to cause a
personal injury.

A Caution

Do not damage, break down, modify, forcibly bend,
pull, twist, or band the power cable. You also must
not place a heavy material on the equipment or heat
the equipment. Otherwise, the cable might be
broken down and a fire or electric shock might
occur. If the power cable is damaged, replace it with
anew one.




& Caution

If dust attaches on and around the metal edge of the
power plug, wipe the dust off the plug. Otherwise, a
fire might occur due to a drop in the power plug
insulation performance.

& Caution

While looking into the view finder, you must pay much
attention to the circumstances around you so as not to
cause any risks. Nikon shall not be liable for incidental or
consequential damages resulting from any other cases
than the use of this equipment.

2) Environmental Requirements

A Caution

The best environment for proper operation is
between approximately 10-40° C (50-104° F) room
temperature, 700hPa ~ 1,060hPa barometic
pressure, and 30 ~ 75% humidity.

A Caution

The equipment is not waterproof and therefore must
not be placed in an environment where water (or any
liquid) may come in contact with the unit.

A Caution

When moisture forms on the instrument, do not use
it until the moisture evaporates.

A Caution

The unit is virtually dustproof, but if possible keep it
away from dust.

A Caution

Place the station and printer in an area that has
adequate ventilation. Do not put a thick cloth or
paper under the station or printer, because they
radiate heat when charging. Do not obstruct the
ventilation hole. Otherwise, heat remains inside the
equipment and a fire or malfunction might occur.

A Caution

The best place for operation is in a dimly lit room.
The measuring window should not be subjected to
bright, light, because
the measuring
accuracy may be
compromised. Do
not take light from
the circumference of
the measuring
window. Otherwise,
the measurement
precision might
drop.

3) Handling Precautions

A Caution

Do not hold the measuring unit by any part other
than the grip of the unit ( such as the view finder or
forehead rest ).

A Caution

Handle the measuring unit with care.

A Caution

Do not unnecessarily swing the measuring unit.

& Caution

Do not place the measuring unit or printer near any
magnetic object.




A Caution

Do not touch the contact points of the connectors or
the charging terminals with your hand or any meta
object. If the contact points are stained, or become
tarnished turn the power switch off and then wipe
them with a dry clear soft cloth.

A Caution

Hold the plug when disconnecting the power cable
or the optional communication cable from the outlet
or connector to not break or damage the cable.
When you remove a plug or connector, pull it
carefully. If you remove them by pulling the cables,
the cables might be damaged and could cause a fire
or electric shock.

A Caution

Use only the Nikon-designated battery pack and
optional AC adapter. Do not connect and dis-
connect the power plug when your hands are wet.

A Caution

Never short-circuit the contact points and the
terminals of the station. If you short-circuit the unit it
will blow the fuses for the unit and the printer.

4) Maintenance

A Caution

The measuring unit is a precision optical instrument. If the
measuring window glass is smudged with grease from the
patient’s nose, finger prints or dust, accurate measured values
will not be obtainable. Kerato-center measuring window and

A Caution

After operation, turn the power switch off
and cover the instrument with the vinyl
cover that was provided. When you
store or do not use the equipment,

the comea peripheral measuring
window are smudged with grease
or dust, accurate measured values
will not be obtainable. Keep the
windows glass clean. When you
clean the glass, be careful not to
scratch or break it (see “4)
Cleaning the measuring window”

remove the power plug from the outlet for
safety.

in page 56).

A Caution

Keep the room temperature within the range of -25°C ~ +45°C

when the unit is kept and is transported.




5) Precautions for the Battery Pack

A Caution

Use only the DURACELL nickel-metal hydride battery
DR10 (manufactured by Duracell). Nikon will not assure
proper operation if you use any other type of battery pack.
Read the manual provided with battery pack before use.

A Caution

Never disassembile the battery pack. When you
maintain or do not use the equipment, remove the
power plug from the outlet for safety.

A Caution

Never short-circuit the battery pack terminal,
because you may get bumed by the generated heat.
Take precaution so that any metal (such as a coin or
paper clip) does not touch the terminals.

A Caution

Charge the battery pack only with the specified
printer or station (if the battery pack is installed in the
measuring unit).

A Caution

Do not expose the battery pack to any source of
excessive heat or flames, because it may
explode, leak or cause a fire. &

A Caution

Be careful not to jar or drop the battery pack.

A Caution

Do not leave the battery pack in a hot place (such as
inside a car).

A Caution

If the metal terminals of the battery pack are
tarnished, wipe it with a dry and soft cloth.

A Caution

When not using the measuring unit or printer,
remove the battery.

Rechargeable battery of Retinomax K-Plus and Retinomax printer is Nickel-metal hydride battery.
Retinomax K-Plus measuring unit install Lithium battery for clock function. Please process the battery according
to the rule of the local government when you abandon those batteries.




The meanings of the signs indicated on the cover and the name plate of the Retinomax K-Plus are as follows:

~_ | AC OFF

FUSE ON

CAUTION —@-} INPUT, OUTPUT

B Type Instrument




2. Package Contents

When opening the package, make sure that all the following items are included.

Measuring unit (1) Station (1)

;
Battery pack (1) Model eye (1) Print paper roll (5)

p Contact lens holder

Power cable set (1)
Strap (1) Blower (1) Fuse (2)

Vinyl cover (1)
Instructions (1)

oo o=l | (=

AC adapter P-400 DC cord Communication cable Battery pack

Carrying case




3. Nomenclature

Measuring unit (Patient side) '
@ Kerato-center measuring

window (four)
® Mire ring

® Measuring head

® Anterior segment
illuminating window

Rubber pad
® Horizontal eye position ® P

target line
9 @© Eye sensor

® Forehead rest

(® Measuring window

Vertical eye position target line
© yep 9 Battery charge contacts

(three terminals)

@ READY key
(Start switch)
Figure 3-1
® Measuring head ...............c.ccveeen. Contains the measuring mechanism.
@ Anterior segment illuminating window and comea peripheral
measuring window ..............c........... Lights the anterior segment.
@ Rubberpad........c....ccooeeeeviiiienieenn, Shock absorbing rubber, this cushion is used when placing the
measuring unit on the station.
@ Eyesensor..........ccccoeeeiivieiviieennnn. Automatically identifies the patient’s right and left eyes by using
ultrasonic waves.
® Measuring window........................... The patient looks at the target (see Figure 6-4 in page 27) through this
window.
® Battery charge contacts
(three terminals) ............cccoeveeenee. Connected with the charging contact of the station (see page 12) to
charge the battery pack (see page 20).
@ READY key (Start switch) ................ Starts and ends measurement (see page 27).
Foreheadrest....................cc............ Gently press against the patient’s forehead to stabilize the measuring

unit (see page 34).

® Vertical eye position target line....... Align with the patient’s eye to determine the correct height (see page
28).

Horizontal eye position target line. .Align with the patient’s eye to determine the correct horizontal position
(see page 28).

@ Kerato-center measuring window...A window to measure the comea-center.

@ Mirenng .........oocooiveeiniicee e, A target for alignment. Observes the degree of cornea distortion.

9




‘ Measuring unit (Operator side) '

® Switch panel

(see page 11)
® Strap bracket
(@ Power connector
@ View finder
® Grip
Figure 3-2
® Switch panel ................ See “Measuring Unit Switch Panel” in page 11 and “Measurement Method” in page
26.

Strap bracket .............. Attach the strap through this bracket (see page 15).
® GHAP..oceee e Hold this grip with your hand when using the measuring unit.
View finder ................ Look at the patient’s eye through this view finder for proper alignment.
(i) Power connector ......... Connect an optional AC adapter with this connector to supply power to the

measuring unit from a wall outlet. (see page 57)

10




Measuring Unit Switch Panel

‘R/L automatic
.identification
lamp
@ PERI key ® Angle key

v (e
. ; ] 7 f 7
rgriness 1 & | |remro| | peri]| | @), | |quick
Power lamp — COREF AUTO
( @ 1 CIDKER ? R QL

® POWER switch ‘ POWER MODE R/L
A

/ \ \
® MODE key 7 @® R/L key @® PRINT key

Right eye Left eye
lamp lamp

Figure 3-3

O POWER switch.................. Sets the power ON and OFF for the measuring unit.

@ MODEKkey.......cocccveirinnnn Sets the mode between REF (Refractive), KER (Kerato), and REF/KER
(Refractive/Kerato) measurement.

@ R/ILKEY....cooi e, Sets the right and left eyes identification between the automatic and manual
mode. Inthe manual mode, you select the patient’s right and left eyes
manually (see page 32).

@ PRINTKkey ..o Sends the measurement data to the printer (see page 37).

® QUICKKEY ........cocrrieicn, Allows you to enter Quick mode (see page 33).

® Angle key .......oveiinmneneasn Turns the measuring unit by 45°, 90° or 135°. Automatically compensates for
the Ax (cylindrical axis) by 45°, 90° or 135” (see page 33).

@ PERIkey ....cccooovvviviiinnnn, Measures the comea-peripheral.

RETROKey ......ccoovvvrren Observes inside the pupil.

(® Target brightness key ......... Sets the brightness of the target between H (bright) and L (dark).
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(® Main body battery charging contacts
(3 terminals) (see page 20)

(@ Printer cable connector (see page 22)

® Grip rest (see page 20)

(® Model eye mount
(see page 17)

See “5. Charging the Battery Pack”

(page 18).
® POWER lamp
e N
® RENEW lamp (for the measuring unit) r@!{ﬁ?ﬂzmw ® RENEW lamp (for the printer)
™o poven ) /
| {reTivouax | PRI;EB?‘
e RENEW key (for the print
@ RENEW key (for the measuring unit) G 1—@® ey (for the printer)
= I

CHARGE lamp (for the measuring unity ™| |( a0 = | @ CHARGE lamp (for the printer)
’ X

/ \= ~ J)\ CHARGE
HA key (for the print
(® CHARGE key (for the measuring unit) ® ey (for the printer)

‘Station rear view l

AV

LD
v

E2

Figure 3-4

@ Fuse holder (see page 55)

® Fuse (see page 55)

@® Power switch
(: ON, O: OFF)

@ Power cable receptacle

® Power cable

Figure 3-5
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® Power switch @ Release lever

® Paper feed knob

® Power lamp

o

4 Paper holder

® Feed switch

Paper holder knob

® External communication terminal
® Battery lamp

® Data lamp (® Light receiving window

Figure 3-6

Printer bottom view

|

@ Contact terminals

® Battery release button to the station

(see page 21)
® Battery box
@® Paper holder release switch.
(Push this swtich when
@ Dip switch changing print paper roll.)
(see page 39)

@® Contact point (see page 21)

Figure 3-7
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Retinomax K-plus System Configuration

Figure 3-8
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4. Preparation

{1) Attach the strap to the measuring unit.
{see Figure 4-1)

Attach the strap firmly to protect it from coming
A off. If the strap is damaged, replace it with a

. newone.
Caution

(2) Connect the power cable to the power cable socket
located on the station.

(3) Make sure that the station power switch is set to OFF,
and plug the power cable into a wall outlet.

(4) Tumn the station power switch on.
The power lamp will lluminate.

(5) Install the battery pack into the measuring unit.
— See “5. Charging the Battery Pack” (Figures 5-1,
5-2 and 5-3 in page 19).

{8) Charge the battery by placing the measuring unit on
the station. (It takes about 90 minutes to charge a
fully discharged battery.)

— See “5. Charging the Battery Pack”

* When received a new battery pack is fully
discharged and therefore must be charged for 90
minutes before initial use.

* When a new battery pack is installed or after the
unit has not been used for a long time, it will
require the battery to be charged/discharged a few
times in order to permit the battery to hold a
proper charge for use.

(7) Instali the paper roll into the printer.
See “8. Maintenance” {page 53).

Figure 4-1

1 | 2

p—

Figure 4-2

When you charge your battery for the first
time, you may get an indication of the
charging being complete after just 10 to 15
minutes. This is normal and can happen
with all rechargeable batteries when first
charged. 1

Press the CHARGE key or RENEW key for
the unit. If the CHARGE lamp does not

illuminate, press the CHARGE key again.

Figure 4-3



(8) Connect the printer with the station.
(see Figure 5-10 in page 22)

(9 Turn the printer power switch on.
Press the feed switch and feed the paper up to the appropriate
position.
* The printer can be operated by using the battery pack. When
you do not use the battery pack, connect the printer to the
station. If the station power is turned off, the printer cannot

be used.

Figure 4-4
(10)Remove the measuring unit from the station, and tum the
measuring unit on. (see page 54)
(11) Complete various settings.
— See “7. Initial Settings ” (page 46).
The initial settings are shown below.
AC 120V area AC 230V area
CYL MODE C- C-
VD 13.75 12.0
BUZZER ON ON
Initialization
QUICK NORMAL (Cancels QUICK when initializing)
RL SENSE AUTO (Sets as automatic for RL identification when initializing)
R/K MODE R/K (Sets as the REF/KER mode when initializing)
AX ROTATION NORMAL (Cancels the Ax compensation mode when Initializing)
Print setting
REF RPINT ALL (Prints out all the data measured in the REF mode)
KER PRINT REF (Prints out only the representative values measured in the
KER mode)
MESSAGE OFF {Does not print out)
EYE PRINT OFF  (Does not print out)
Clock setting
AC 120V area AC 230V area
DATE-FORM MDY DMY
TIME-FORM 12H 24H
Output setting
PRT RS OUT OFF (Does not send data from the printer RS232C)
PRT RS BAUD 1200 (Sends at 1200 bps of the printer RS232C)
UNIT NO. 1 (Address of the measuring unit)
RS232C OUT OFF (Sends no data from the measuring unit RS232C)
RS232C BAUD 1200 (Sends at 1200 bps from the measuring unit RS232C)

16




(12)Measure the model eye which was provided with the
unit. Make sure that the model eye and measuring
window are clean. If either are dirty, carefully, clean
them referring to sections “4) Cleaning the measuring
window” and “5) Model eye” (page 56) in “8.
Maintenance”.

® Place the model eye on the model eye mount
focated on the station (see Figure 4-5).

@ Refer to “6. Measurement Method” (page 26 for
measuring the model eye.

Note: Do not let the measuring window toward
bright light when measuring. If the
measuring window would be subjected to
bright light, measuring accuracy may be
deteriorated or measurement can not be
done.

Figure 4-5

® The measured values must be within the foliowing

range:
R1 8.00+£0.03
R2 8.00+£0.03
SPH  +4.0D ~ +5.5D

{CYL. Power should be read at 0 diopter. Spherical

power measurement will vary from -0.25 ~ +0.25
diopters. This is a normal variance.)

If the measured value is out of the range, make
sure that the measurement was performed
correctly, if not, do the measurement again

{see “6. Measurement Method”, page 26).

When measuring the model eye, hold the
measuring unit in a stable position (for example,

place your elbow on the table) to accurately use the

measuring unit.

{13)Clean the forehead rest by using ethyl alcohol or other

appropriate cleaning liquid.

17
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5. Charging the Battery Pack

1) Before charging the battery pack for the first time

(1) When using the battery for the first time
o Charge the battery before using it.
¢ The battery is not charged when you purchase it

(2) When you charge the battery for the first time or charge the battery unused
for a month or more
The charge lamp goes off after about 10 to 15 minutes to show that the battery has been fully
charged.
This occurs when you charge the battery pack for the first time.

\ {

In this case, press the charge key to charge the battery again. (see page 24)

If the charge lamp does not go on when you press the charge key, press it again.

Renew the battery since the battery renewal enables you to fully charge the battery easily (see Page
23).

The battery pack gets warm when it is fully charged.

The grip also gets warm.

(3) Notes on the contacts
s If the contacts are contaminated, the battery charge cannot be performed properly due to the
electrical contact fault.
» Be careful not to touch the station contacts (pins), measuring unit contacts (plates), and printer
contacts (pins and plates).
¢ Also, be careful not to touch the battery pack contacts (plates).
o If you touch or contaminate a contact, wipe it with a dry cloth.

/——— RENEW —\ ——— CHARGE ——
The battery pack then starts full-discharge cycle T

he battery pack is forcedly charged.
and then recharges fully.

o |

\ see Page 23 / K see Page 24 J
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2) Automatic charging of the measuring unit battery pack

(1) Replacing the battery pack

1 ® Open the battery pack cover
- located on the grip. Also, be
® ‘ careful not to touch the
battery pack contacts
(plates).

Figure 5-1

2 Replace the battery pack with
anew one.

Figure 5-2

3 Replace the battery pack
cover as shown in figure 5-3.

i

Figure 5-3

Note : When installing the battery, align the green seal on the battery pack with the figure in the
grip, as shown in figure 5-4.

) 47

Figure 5-4
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(2) Automatic charging

1 Turn the station power switch on.

2 Place the measuring unit on the station.

Note: Install the measuring unit completely in
the station. Otherwise, the contact pins
might not be connected. If the forehead
rest is projected, the measuring unit
cannot be installed completely in the
station. Insert the forehead rest inside
the measuring unit.

Make sure that the battery pack is
installed inside the unit.

Figure 5-5

Battery pack capacity

About 50%
or more

Automatic charging is not performed

Less than
about 50%

Automatic charging is performed

3 The station continuously monitors the voltage of the battery and when necessary

automatically starts charging.

When the charging has started, the CHARGE
lamp for the measuring unit will be illuminated.
However, when the battery capacity is 50% or
more ., it will not be char nd the CHARGE
lamp_remains off to ensure longer life of the
battery pack. When the battery capacity
becomes less than 50%, it will be automatically
charged to its maximum capacity (charging
requires about 90 minutes).

Figure 5-6

4 When the charging is complete, the CHARGE lamp for the measuring unit goes off.

The charger will turn on automatically when the battery has less than half a charge. However if the
battery is at more than 50% of its charge and you would like to “force” charge it further, you must

press the charge button again.

* This value will change when the battery life has decreased its capacity according to the number of

charge/discharge cycles.

Note: The battery is not always fully charged. To make it fully charged, use the CHARGE or RENEVj

key.

See “4) Renewing the battery pack” in page 23 and “5) Forced charging” in page 24.

20




3) Automatic charging of the printer battery pack

The printer can be operated with an optional battery pack (of the same type which is used for the

measuring unit). It is located and installed in the printer battery box. The battery charge is performed in
the printer battery box.

Remark: No battery pack is provided for the printer. You must purchase an additional battery pack for
battery operation. The printer battery pack is the same type used for the measuring unit.

(1) Replacing the battery pack

Battery pack , . .
release button Turn the printer upside down. Then slide

the battery pack release button upward to
pop the battery outward for removal.

Slightly tilting the printer makes the battery
pack easiery to be removed.

Remove the battery pack and install the
new one as shown in figure 5-8. Make
sure you correctly install the battery
paying attention to the green seals, then
first slide the side of the battery pack (1)
into the battery box and then push down
the side (2) until it locks in place.

Important!
When installing a battery pack,

align the green seal on the
battery pack as shown in the

@ure in the battery box. J ’ @
o | E—
Note : Install the battery pack with the contact point I]/

positioned as shown in figure 5-9.

y 4

o
(=]
o

|

I

Figure 5-9
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(2) Automatic charging

1 Tum the station power switch on.

2 Connect the printer with the station as shown in the figure 5-10.

)

Figure 5-10

Match the right corner of the switch panel of the station to the left side of the label on the
surface of the printer in order to connect the printer to the station easily.

Battery pack capacity

About 50%
or more

Automatic charging is not performed

Less than
about 50%

Automatic charging is performed

3 The station automatically starts to charge the battery pack in the printer.

When charging has started, the CHARGE lamp
for the printer will be illuminated.

However, when the battery capacity is 50% or
more, it will not be charged and the CHARGE
tamp will remains off to ensure longer life of the
battery pack. When the battery capacity
becomes less than 50% , it will be charged to its
maximum capacity automatically (charging
requires about 90 minutes maximum).

Figure 5-11

4 When charging is complete, the CHARGE lamp for the printer goes off.

The charger will turn on automatically when the battery has less than half a charge. If the battery is
at more than 50% of its charge and you would like to charge it further, you must press the charge

button again.

* This value will change when the battery life has decreased its capacity according to the number of

charge/discharge cycles.

connected properly to the station

RENEW key.

Note 1: Place the printer and station in a stable location. Otherwise, the printer might not be

Note 2: The battery is not always fully charged. To make it fully charged, use the CHARGE or

See “4) Renewing the battery pack” in page 23 and “5) Forced charging” in page 24.
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4) Renewing the battery pack

The batteries performance will be slightly affected from frequent charge / discharge cycles. (Which is
called "memory-effect” )

Along life of the battery pack will be ensured by fully discharging and recharging it. This type of charging
is called Renewing.

To renew the battery pack, perform the following procedure:

1 L Press the RENEW key for a second or more.
PITIS
RENEW

The RENEW lamp is ifluminated.

Figure 5-12
To renew the battery pack for the measuring unit, press the RENEW key for the measuring unit. For
the printer, press the RENEW key for the printer.

2 The battery pack then starts a full-discharge cycle and then recharges fully.

- o |

Renewing a battery pack requires about four
and a half hours maximum time, time will
vary depending on the batteries capacity.

Figure 5-13

3 When the charging has been completed, the RENEW lamp will go off.

If you press the CHARGE key during renewing, the battery is forcedly charged.

If you do not want to charge the unit after placing it on the station, you must press and hold the RENEW
key for more than one second. Or you must remove the unit and/or printer from the station entirely.

If the battery will not hold a charge recovered by renewing, it has run down and is no longer usable. We
recommend you purchase a new battery pack from your local Nikon dealer.

( Nikon

RETINOMAX STATION
€3 POWER

N\ \
RENEW key (for measuring unit)\ (m‘m "“Z;"“‘ /RENEW key (for printer)

504 |Bod]

CHARGE key (for measuring unit)_ | A 2 /CHARGE key (for printer)
] B
\ \ = W JJ
Figure 5-14
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5) Forced charging

When forcedly charging the battery pack regardless of its current capacity perform the following
procedure:

1 Press the CHARGE key.
See
CHARGE The CHARGE lamp is illuminated and the battery

pack starts charging.

To charge the battery pack for the measuring unit,
Figure 5-15  press the CHARGE key for the measuring unit. For
the printer, press the CHARGE key for the printer.

2 The battery pack is forcedly charged.
- | am |

Figure 5-16

3 When charging is complete, the CHARGE lamp goes off.

It a battery pack is repeatedly charged, not only will its life be shortened but also the battery pack’s
memory feature reduces the capacity. We recommend that you renew the battery at one week intervals.
Battery life will shorten due to the memory effect. The battery life will last longer if it is frequently renewed
after use.

The charger automatically stops when the unit or printer is removed from the station.

CIBATTERY RECYCLING INFORNATION®S

Replacement batteries can be ordered from your Nikon ophthalmic dealer.
The DURACELL DR10 Rechargeable Battery used in your Retinomax Auto
Refractor or K-Plus Auto Refractor/ Keratometer can be recycled. Call
Duracell at the following toll-free number: 1-800-551-2355
Duracell will send you a postage pre-paid mailing label. Simply pack the

batteries to be returned, affix the label and mail to Duracell.
PLEASE NOTE: Please return only rechargeable Duracell batteries.
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6) Charging the optional spare battery pack

(1) Install the spare battery pack into the printer battery box following the procedure described in “(1)

Replacing the battery pack”, page 21.

(2) Charge the spare battery pack using the same procedure as charging the printer battery pack.
{3) After the charging is complete, remove the spare battery pack.

Important: Before using the battery pack, read the provided manual thoroughly.

& Caution: Use only the DURACELL Nickel-metal hydride battery DR10.

7) Helpful Tips

(1) tis normal for the battery to become warm when renewing or charging.

(2) Once the batteries have been fully charged, you should not try to manually increase the batteries
charge. If you do so this will result in decreased battery life. When the measuring unit or printer has
been used for 30 minutes or has not been charged within the previous 3 hours, it is then safe to

manually charge the batteries.

(3) !f the printer or measuring unit has not been removed from the station for up to 2 hours after
renewing or charging the batteries to their full capacity, you can not start the renew or charge
process by pressing either button only once. This is a built-in safety feature to prevent over charging

the batteries, and thus causing the batteries damage.

(4) If the CHARGE or RENEW lamp goes on and off, please follow the flow chart below.

Remove the measuring unit or
the printer from the station.

Check and clean contacts
then carefully reconnect with
the station and press the
CHARGE key.

=

5
The CHARGE lamp continues l

to go on and off.

Change the battery with a
known good one. Connect the
unit with the station and then

¥

iluminates.

The CHARGE lamp J

within 90 minutes?

Does the units lamp go off I

¥

!

]

press the CHARGE key.
1.
B Y
The CHARGE lamp continues The CHARGE lamp
to go on andd off. illuminates.
The station may be The original battery is
damaged. Please consult damaged. Please replace
with your Nikon dealer. with a new battery.

Yes.
This unit is
OK.

(5) If necessary, you can remove and use the measuring unit and/or printer prior o its being fully charged.

{6) Do not cover the measuring unit, printer, and station with any type of covers when charging the
A measuring unit battery or printer battery. Charging generates heat, which will make the

tion
Cautio to the batteries and shorten their life.

measuring unit, printer, and station overheat if the covers are attached. This will cause damage
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1) Measurement

6. Measurement Method

Follow the steps (2) through (10), as well as (11) through (13) if necessary, that are described in “4.Preparation”

in page 15~17.

When you turn the Retinomax K-plus on, the opening screen appears (Figure 6-1). After a few seconds, the
standby screen will appear (Figure 6-2) indicating that the K-plus has entered into the standby mode.

N1KON RETINOMAX K—PLUS

PROGRAM VER 1. 00

Figure 6-1 Sample Opening Screen

] Measurement Screen '

R

0
S
PR

1 AX1 R2 AX2
RO/LO
RO/LO

01 vD:12. 0

PH CYL AX

ESS START SWITCH

Figure 6-2 Sample Standby Screen

Kerato measurement value
N\

R1: Maximum curvature (mm) R2: Minimum curvature (mm)*

right and left eyes
identification

AX/ 90: 90° Compensation
AX/135 :135° Compensation

\ RI: Axis ’ r«} Axis
i \ Right and left eye
Alignment target\ \ \ i < * / measured count number
. R1 AX1 R2 AX2 (KER)
Patient number 94 163 7. 75 73 )
\ R3/L0 Horizontal
’ reference line
Battery capacity o .. - Rl Right and Left eye
indicator ~ L g measured count
*IZP R3/L0* | number (REF)
Right or left eye —~R—M 280 vD:12. 0 — Vertex distance
SPH CYL AX/13 Oﬁ'\QUiCkmOde
—10.00 — 0. 75 180
Manual mode T T T ~AX automatic compensation mark
indicator for the /| : l I A AX/ 45: 45° Compensation

Spherical power

Cylindrical power

Cylindrical axis

\\\V/’/

Refractive measurement value
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(1) Before measurement

@ Most patients will be a little nervous, so
try to relax them by explaining the
measurement process in defail.

@ Briefly explain the unit's operation and
purpose to the patient:
¢ “This machine gives the doctor a

starting point for the correct spectacle
lens power for your eyes.”

* “You will see a green field with a
Christmas tree in the center. Please
look at the tree with your eye in a
relaxed manner.”

* “Try to keep your eye open as long as

Figure 6-4 Target Screen by the Patient

possible.”

Note ; During measurement with 90° rotation, the patient will see the picture rotated by 90°¢
respectively. During a measurement with 45° or 135° rotation, the patient will see the
picture inclined.

(2) Measurement mode T

Press the MODE switch to select either Refractive, NV

Kerato, or Refractive/Kerato mode. The following is the © SR QAUK
explanation for the measurement in the Refractive/Kerato @ 7/9~|§R ORE
mode. (The operations for the Refractive and Kerato POWER MODE R/L
modes are the same.) ' —

Eeewem SET, A4
Figure 6-5

(3) Measurement procedure
@ Show the patient where 10 sit. Ask the patient to

rest both the hands on their lap to relax them.
@ Press the Ready key on the measuring unit to

enter the measurement mode (see Figure 6-6).

In the measurement mode, when the alignment

has been completed, the K-plus will

automatically start measurement. Measurement

cycles are taken in the measurement mode
continuously.
Pressing the Ready key temporarily again halts

the measurement mode, and pressing the Ready

key once again returns the unit to the
measurement mode for continued operation.

e o o o

Figure 6-6 Sample Screen During
Measurement

Note : Do not hold down the Ready key.
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® Rough alignment of the patient’s eye (see Figure

6-7).

o Vertical: Align the patient’s eye paraliel with the
target line located on the side of the measuring
unit.

¢ Horizontal: Align the patient's eye parallel with

the target line located on the top of the
measuring unit.

» Working distance: Touch the forcehead rest
on the patient’s forehead. See the center dot
is focused. If not focused push the forehead
rest slowly. The working distance is about
40mm. Placing your other hand as shown in
Figure 6-8 on the patient’s head will stabilize
the measurement procedure.

A

Caution

It might be difficult to identify an eye to be tested
and the measuring unit might reach a patient’s
face if you search for the eye by looking into the
view finder. Be sure to roughly fit the measuring
unit position to the patient’s eye position before
looking into the view finder.

Figure 6-8

as possible.

You can position the equipment in the front and rear directions more easily by placing your thumb
at the groove on the cover (see Figure 6-8).

You can focus the equipment on an eye more easily by setting the forehead rest to touch around
the patient’s eyebrow before looking into the view finder (see “Using the Forehead Rest” in page
34).

When you fit the measuring unit to a patient’s eye, be careful that the horizontal and vertical lines
of the measuring unit are not slanted and that the eyelash does not cover the eye.

In the measurement mode, with the patient’s eye roughly aligned, iook through the view finder.
When you see the patient’s eye on the screen, position the pupil image towards the center (see
Figure 6-9).

Then, move the measuring unit back and forth
until the Mire ring image can be seen as sharp

When bringing the measuring unit close to the
patient's eye, it will automatically identify the
right and left eyes.

The eye being measured, whether right or left,
will be indicated in the screen as shown in the
figure on the right. (Unless measuring at a
different angle 45°, 90°, etc.)

In the automatic eye identification mode, the Figure 6-9

buzzer will beep when an eye to be examined changes to the other during measurement. Use this
mode to check which eye you are measuring.

However, the equipment might beep continuously when the sensor is placed between the right
and left eyes because the eye identification is unstable.

Mire ring
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Note: The buzzer in the automatic eye identification mode beeps even if you set the BUZZER
option to OFF in the initial setting (SETUP).

® When the alignment process is complete, the measurement is automatically started.
Every time a measurement cycle is done, a beep sounds. (During the KER mode, the buzzer
beeps for a short time and during the REF mode, the buzzer beeps for a long time.)
During measurement, four points illuminate in the KER mode and the central point illuminates in
the REF mode. For the REF/KER mode, these illuminations are repeated. In the measurement
mode, the automatic fogging system, in which the target is slightly blurred, operates.

(Refer to page 31)
® Measured values are displayed directly on the R2  AX2
screen (see Figure 6-10). 8.00 134
R8.L8
Measurement values
@ Take at least five measurements for each eye. If v v
the eye movement of patient is unstable or the R8./LS
measurement values vary, take additional vD:i12. 0
measurements. 0. 75 ?g 0
The REF measurement values of the last eight

measurement cycles for each eye will be used Figure 6-10 Sample Screen After

to calculate the measurement. Measurement
For the KER measurement, one Representative
value will be used. (In Initial setting)
After measuring one of the patient’s eyes,
measure the other in the same manner.
Aim the front of the measuring unit toward the
© : 9 KR 8.02 44 8. 00 134
printer and press the PRINT key (see page 37). L 8. 02 44 8. 00 134
RR — 10. 76 — 0. 50 134 10
Eepresentative valu%/ Lt — 825 —0.50 92 10
After the data is transmitted to the printer, T 7 T
representative values are displayed in the view R8.L8
finder as shown in figure 6-11. L ggl}i CYLVDA;(Z‘ 0
PRESS START SWITCH

Figure 6-11 Sample Screen After
Note: Pressing the PRINT key also increments Printout
the patient number by one.

To continue the measurement process, repeat the procedures as described above.
To end the measurement process, do the following steps.

After the forehead rest is used, retum it to its original position.
® Return the measuring unit to its original position on the station.
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The screens for the REF and KER modes are as follows:

R1 AX1 R2 AX2

8. 02 44 8. 00 134
R8/L8
.o r A . e A e

b J L J
R8.L8
L 001 vD:i12. 0 L 001 vD:12. 0
SPH CYL AX
-10. 00 — 0. 75 180
Figure 6-12 REF. Mode Measurement Screen Figuer 6-13 KER. Mode Measurement Screen
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—@utomatic Fogging Systemj

The purpose of the Automatic Fogging System is to align the patient’s eye correctly and then minimize the
patient’s eye accommodation. Once the patient’s eye is aligned with the measuring unit, the fogging is then
automatically made .

The target slightly blurs.

{
When the alignment for the measurement is complete, the target will blur further (enters the fogging state).
4
The instrument will beep each time it performs the measurement process. <«—— Measurement is
When it stops beeping, one measurement cycle has been completed. repeated while
\ remaining in the
The patient will now see a dim target. fogging state.
l
The next measurement cycle starts.

——(Power Saving}

When no key has been pressed for 3 minutes or more, the measuring unit is automatically tumed OFF. To
restart the measurement operation, press the POWER switch.

~——{T he IOL eyes measuremen%

The measuring unit will automatically measure IOL eyes (intraocular lens-contained eyes) in the same
process as normal eyes without any special switch setting. 10L eyes should be measured as many times as
possible (at least 8 cycles), because the measured values may vary in a wider range when compared to
normal eyes.

———(CYL measurement range}

The astigmatism measurement range is between -8.0 and +8.0. However, values ranging from -12.0 to -8.0
and from +8.0 to +12.0 are also displayed as references.

When you display an cylindrical power in this range, the string “C-OVER?” is displayed under the cylindrical
power. However, when you print the cylindrical power, only the cylindrical power is printed and “C-OVER” is
not printed.
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2) Helpful hints for successful measurement

—{ When the right and left eyes are not correctly identified 1

)

® You must observe the following suggestions to operate the automatic eye identification function properly:

¢ Do not touch the eye identification sensor when you insert your hand in between a patient’s forehead
and the sensor.

* Set the sensor in front of a patient's face as follows to take measurement. Be sure the unit is horizontal
with the patient’s eye and aligned axially. If not, an incorrect decision may occur.
When you set the sensor properly, you can obtain stable measurement results.

NS \Pcél
ST R Aﬁ@
O X O X

@ If you cannot operate the automatic eye identification function properly (e.g. if the eye indication remains R
when the measurement window is turned to the left eye) even by observing the above items, switch the

fu g AN

Figure 6-14

eye identification mode to Manual Identification. In particular, the

automatic eye identification function may not work properly in the &\

following cases: \ T

¢ When a patient wears a mask over his/her mouth.

¢ When a patient (especially a woman)} has much hair over the cheek.

¢ When a patient is a child whose face is very smalll. \

* When you measure the patient’s eves from the vertex or temple, you
must switch to the right and left eyes identification mode to manual.

Figure 6-15

@ To switch the right and left eyes identification mode from automatic to manual:

Press the R/L key on the measuring unit switch panel.

—> The right eye measurement mode is entered and the right eye lamp (R) will illuminate.

— Pressing the R/L key a second time switches the instrument to the left eye measurement mode and
the left eye lamp (L) will iluminate. Subsequently, whenever you press the R/L key, the measurement
mode will alternate between right and left.

To return to the automatic right and left eyes identification mode, press the PRINT key.
{Excluding when setting RL SENSE is set MANUAL, in page 47.)

Note: After transmitting the measurement data into the printing station, and restarting the measurement
cycle (by the READY key), the previous patient data will be erased.

To switch to the manual right and ieft eyes identification mode after pressing the PRINT key (measurement
data will be printed out), simply press the R/L key again.
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—{ Measurement with bed-ridden patients (45°, 90° or 135?)

When measuring bed-ridden patients from the 45°, 90° or 135° direction, an Ax compensation is required.
Select the AXIS compensation offset according to the measuring
direction as shown on the right.

The Ax (cylindrical axis) shifting is performed by pressing the
Angle key on the measuring unit switch panel; the first time the
key is pressed the unit performs an automatic 45° compensation,
the second time the key is pressed the unit performs an
automatic 90° compensation, the third time the key is pressed the
unit performs an automatic 135° compensation, and the fourth
time the key is pressed the unit cancels the automatic
compensation mode.

During the Ax automatic compensation mode, the Ax switching
lamp will iluminate and the R/L reading mode automatically Figure 6-16
switches from automatic to manual.

Pressing the PRINT key prints out the measurement data and then cancels the automatic compensation
(excluding when AX ROTATION on the mode setting screen (p. 47) is set as HOLD) . An Ax automatic
compensation mark will be shown on the printout (see page 38).

When the measurement is not successfully done due to instability or quick movement of
the patient’s eyes (QUICK mode)

¢ The Quick mode is useful, when a measurement can not be successfully done due to eye instability or
quick movement of a child’s eyes.

¢ Press the QUICK key on the measuring unit switch panel.
The instrument enters the Quick mode and the measurement mode lamp will illuminate.

¢ The Quick mode increases the speed of measurement due to the automatic fogging being disabled, but
may generate measured values that have less accuracy or vary over a wide range. During normal eye
measurement you should not use the Quick mode.

» Printouts in the Quick mode contain the character “Q” indicating the unit was in the Quick mode. (see a
sample printout in page 38)

Pressing the QUICK key again time cancels the Quick mode. The Quick mode wilt also be canceled when
the PRINT key is pressed.
(excluding when QUICK on the mode setting screen is set as HOLD)
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—[ Using the Forehead Rest}

When the patient’s eyes are not stable, or when you cannot hold the measuring unit steady, using the
forehead rest will make the measurement easier.

When measuring the patient, such as children, who tends to shake head, do not use forehead rest so as not
to hurt the patient's face.

@® Push the middle of the forehead rest to enable the forehead rest.

@ Gently place the forehead rest onto the patient’s forehead and then adjust the measurement distance by
slowly pushing on the measuring unit.

@ If the forehead rest is not needed, return it to its original position.

® When you instalt the measuring unit in the station, be sure to insert the forehead rest completely in the
measuring unit before the installation.

Figure 6-17

—(Imperfect Image Prevention}

In the keratometry-refraction mode, measurement

automatically shifts to the refraction, following
keratometry. Simultaneously four LED mark will appear
on the screen, with which the operator can determine
whether or not the image is captured in full.

Figure 6-18

O
O O

O

Figure 6-19




{When correct measured values are not obtainedJL

¢ If a patient has drooping eyelids, ask the patient to please open their eyes wider. And if necessary, have
the patient or an assistant gently lift the eyelid with their finger.
* When you approach the patient 1o focus the patient’s eye, you pay attention to look which a patient has

drooping eyelashes. You can see an eyelash
in moving the measuring
unit towards the patient

|

Figure 6-20

O \ iy

g

Blinking during the measurement may cause the measurement to fail on be inaccurate.

The measurement may not be made if the patient is suffering from an eye disease such as a cataract,
retinal detachment, opaque condition of the cornea, crystalline lens, vitreous body etc.

When the pupil is smaller than ¢2.7 mm, the measurement may fail, or the correct values wili not be
obtained even if the measurement process is correctly made.

When <S+C> is stronger than —18D~+22D, or when <C> is stronger than —-8D~+8D, measurement
cannot be made because these values are beyond the measurement range.

If you do not fit the horizontal level of the measuring unit to the eye position, the cylindrical axis might not
be set properly. Check the measuring unit position before looking into the view finder (For the automatic
cylindrical axis compensation, fit the measuring unit position to the cylindrical axis).

Figure 6-21

* When you move the unit, grip the unit firmly, with your armpit closed, to avoid blur. If you use the unit with
your armpit opened, blur occurs easily.

Others

¢ Measurement with a contact lens on:
Measurement is possible. However, if the contact lens is not properly fitted, the correct values may not be
obtained. Any contamination or damage to the contact lens surface may result in a measurement failure.

* Measurement with eye glasses on:
Measurement will be possible if the lens is at a slight angle. However, if the lens is at a substantial angle
incline, the correct values will not be obtained. f light is reflected from the lens surface into the measuring
window, or if the glasses have a colored lens with a low light transmission, the measurement may fail.
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: - )
—@ecautnons during the KER mode =

¢ Do not tum toward bright light.
When measuring near a bright window, light from the window reflects into the patient’s eye and this will
affect the measurement. In this case, move away from the window. Or measure with the patient’s back to
the window.

¢ Depending on the situation, if an illuminating lamp on the ceiling reflects into the patient's eye, the
measurement may be bad. Slightly move the measurement position and remeasure the eye.

¢ Be careful so that the eye is not covered by the upper eyelid.
Ask the patient to open his/her eyes wider, or have the patient or an assistant gently lift the eyelid with
their finger.

¢ Qutdoors, due to the reflection on the patient's eye, avoid measurement in the KER mode because it is
difficult to operate. If this measurement is required, use a shade screen to block the light.
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3) Printout

Use the printer provided with K-plus to print measured values.

(1) Install the print paper roll by using the procedure described in page 53.
(2) After measurement, aim the front of the measuring unit (see page 9) toward the light sensor window of the
printer and then press the PRINT key. (You must hold the unit steady for a few seconds.)

Pressing the PRINT key sends data to the printer via Switch panel
infrared rays and generates a printout.

After the printer has received the measuring data, a
beep sounds. Then the data light will illuminate for
about one second.

The PRINT key functions are as shown on the Print
Setting Screen (see page 48), Output Setting Screen
{see page 52).

As for Eyeprint, it will be necessary to set EYEPRINT
on Print Setting Screen.

When setting, eyeprint will be output after normal
measuring output. Figure 6-22

(3) The printer automatically outputs the paper, on which the measured values are printed. Remove the
printout by pulling it downward.

Figure 6-23

(4) Sample Printout (see page 38)

Note: On a printout, the measured values for the right eye always precede those for the left eye
regardless if the left eye was measured first.
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'96.7.21 12:24 <]
Name:
Patient number —+—= No. 003 VD:12.0 <——
-REF-
[(R] SPH CYL  AX
+ 6.00 - 1.75 36
+ 6.00 - 1.75 37
L 800 - 139 %
+ . - .
Megsured values > 1 6.00 - 1.75 37
for right eye + g.oo - 1;2 39
+ 6.00 - 1. 39
(REF) + 6.00 - 1.75 38
Representative +—>x + 6.00 -~ 1.75 38 10<
value for right (L) SPH  CYL AX/90-<—
eye (REF) +65.75 - 1.25 42 Q
+ 5.75 - 1.25 42 @
+5.75 - 1.25 42 Q
+ 5;2 - 1.22 42 Q
4 + 5. - 1.2% 41 ¢
:”efsf‘t"ed values = £8.75 - 1.25 42 ¢
or lett eye +5.75 - 1.25 42 @
(REF) + 5.75 - 1.25 42 Q<]
.75 - 1.25 42 10
' | 7%+ 5
Representative
-KER-
value for left
eve (REF [R] R1 R2 AX1 AX2
ye ( ) 8.38 8.12 42 132
©8.37 B8.13 41 131
820 812 42 132
8. . 4
Measured values +——> g_gg 3,15 2? 13?
ight eve . 1
for right ey 8.37 8.14 39 129
(KER) 8.38 8.13 38 128
* 8.38 8.13 41 131
. m o} deg
Representative R1 8.38 40.25 41
R2 8.13 41.50 131
\(alues for AV B.26 40.87
right eye (KER) cyL - 1.25 41
/90
(L] R? R2 AX1 AX2
8.44 8.14 40 130
8.44 8.14 40 120
824 8 11 40 139
_ .44 . 1
Measured values +——> 8.45 8.13 40 130
for left eye 8.44 8.14 40 130
(KER) 8.45 8.14 40 130
B.44 8.14 40 130
*x 8.44 8.14 40 130
R am? 40000 d%
ntative — 1 8.44 .
Rep'esf ot R2 8.14 41.50 130
values for le AV B.29 40.75
eye (KER) cYL - 1.50 40
Retinomax K-plus
MESSAGE
AREA

Measurement data

Corneal
vertext
distance

Consistency value

———— AX auto compensation mark
AX/ 45: 45° compensation
AX/ 90: 90° compensation
AX/135: 135° compensation
AX : no compensation

™ Quick mode mark

PRINT = ALL is set]

[This sample shows when KER

(Figure shows 90° compensation)

Eyeprint

op
oo
e
-

-
0
-

MESSAGE
AREA

Retinomax

K—~pilus

Figure 6-24 Sample Printout

Figure 6-25 Sample Printout of
Eyeprint
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(5) When the printer cannot operate normally (for reasons such as the passing of a person between the
measuring unit and the printer while data is being sent) the printer data lamp will iluminate yeliow color and
a beep sounds. The printer will not operate if infrared rays do not reach it. In this situation, get closer to
the printer and press the PRINT key again.
Data can be printed any number of times until the next measurement is performed or unit is turned off.

' Setting the printer DIP Switch I

When using two or more printers in a room, the DIP switch settings(see Figure 6-26) of each printer should be
set as shown in the following figure to prevent interference between the two units.
The printer addresses will be matched to the measuring unit addresses (see Figure 6-27).

Address Setting of DIP switch
1 PR
1 a8 ao0to
o . 12345678
(initial setting)
el
2 o a6ttt t
12345678
[ P
3 o 6a8000
12345678
pp——— |
4 | g g s
12345678
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Figure 6-26

qu o
Address 1 Address 1

ess 2
r: | Address 2

Address 2 &
| EEEE—— |

Address 3
O o
Address 3 Ceteeeen
4 A ...
Address 3

Figure 6-27 Sending of Data from Measuring
unit to Printer
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[Representative values (for REF)}

[R] SPH cYL AX

—-10. 50 — 0. 50 12

—10. 50 - 0. 50 8

-10. 50 — 0. 25 3

—10. 50 — 0. 50 8 i c

—10. 50 - 0. 50 15 onsistency value

-V y
| _»* —10.50 — 0.50 8 104

Representative”| :
value mark Figure 6-28

An asterisk (*) indicates the representative values on a printout.

Representative Value: A guide to help you choose which of several measured values for one eye to use after
the measurement cycle.

When selecting one of the measured values that vary widely, consider the following:
@ Substantial variance of SPH values:

The patient’s eye may be accommodating.
It is also recommended that you remeasure the eye carefully again.
@ Substantial variance of CYL. and AX values:

The AX values may tend to vary somewhat when the eye is weak astigmatically (CYL value of less than

0.5D).

Other causes may include:

¢ Eyelashes are occluding the pupil.

¢ The pupil diameter is less than ¢2.7 mm.

* An opaque eye or an irregular astigmatic eye.
When any of these three situations occurs, normally the accuracy of the measured values will be low. If
the eyelashes or pupil diameter affect the measurement (see page 35), you should re-measure the eye
paying close attention to these factors.

| ‘ Consistency value (for REF) }

Consistency value shows the degree of variance of the measured values. It is indicated at the right

side of the printout.

¢ Normally 8 or more indicates a measurement with small variance.

¢ In case of 7 or less, the measurement values show variance. The handling of the measured values require
sufficient attention.

¢ The consistency value is printed out only when the measurement in the REF mode is performed 3 or more
times.

R5/L0
vD:t12. 0

280
SPH CYL AX | . ue
10. 00 — 0. 75.180 7< Consistency va

Figure 6-29
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———{ Battery operation of the Printer}

When you use the printer separately from the station, use the printer battery (optional) (complete the reversal
of the steps shown in Figure 5-10 in page 22) and install the battery pack into printer.

After you install the battery pack into printer, the printer BATTERY lamp will be illuminated.

The color of the lamp indicates the batteries charge level as shown in the following table:

Color of BATTERY lamp Charge level

Green Charge level is enough.

Alternating illumination of the | Charge level becomes lower. [f you connect the printer with a low

green and yellow lamp battery to the station, the charge lamp illuminates and the battery
charge starts automatically on the station.

When the printer operates by station power, the lamp lights up in Green only and does not show the status
of charge level.

Note: (O The conventional Retinomax printer cannot be used for the Retinomax K-plus.
@ When you remove the printer from the station, installing the batery in printer, printer power may
go off.
This is not unusual.

You can use the printer turning the printer power switch ON again.
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4) Kerato-peripheral Measurement (PERI)

(1) Press the PERI key. The mode changes to the /— Upward mark
kerato-peripheral measurement and the screen
switches.

{2) With the Mire ring and the alignment mark
roughly aligned, press the READY key (Start
switch). (Same as with the normal kerato-
measurement.) The light blinks and
measurement is repeated.

Peripheral measurements at the center and in
the horizontal direction are repeated in turn.

Figure 6-30

(3) After repeating the measurement several
times, press the READY key. The measurement
completes and the cursor moves downward.

When the peripheral measurement in the
horizontal direction is completed and the vertical
measurement is not necessary, press the PRINT
key to complete the operation and print out the
data.

When the PRINT key is pressed, all values
measured in the REF, KER and KER-Peripheral Figure 6-31
will be printed out.

Upward mark

When a measurement in the vertical direction is l\

also necessary, move to the next measurement
without pressing the PRINT key.

Measurement in the vertical direction

@ Confirm that the cursor is as indicated in
Figure 6-32, and make sure the upward
mark is located at the top.
Measure by rotating the measuring unit by
90° (direction of Figure 6-32).

@ Measurement procedures are the same as
for the horizontal direction.

@ After repeating measurement several
times, press the PRINT key. Figure 6-32
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96 7. 1 11: 21
Name:
No. 143 vD:12.0
—KER(P }—
{R] mm D
H 7.95 42 .50
\Y 7.79 43. 37
P{25°}
mm D
T 7. 96 42. 37
N 8. 03 42. 00
S 7.99 42.25
| 8. 02 42.12
E(H )=0.267
E{(V )=0.606
E{AV)=0. 461
(A mm D
H 7. 89 42 .75
\Y 7. 71 43.75
P{ 25°)
mm D
T 7.90 42.75
N 7.92 42. 62
S 7.94 42.50
| 8.00 42.25
E(H )=0.190
E(V })=0.673
E{AV})=0. 499
Retinomax K-plus

Figure 6-33 Sample of PERI Print

Precautions
@ During the peripheral measurement, right or left is identified manually.
® When measuring in the vertical direction, do not use the forehead rest.
(It touches the other eye of the patient.)
® When measuring in the vertical direction, if eyelashes and upper eyelid block the measurement light,
measurement may be bad.
Measure the eye after the patient opens his/her eye widely.
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5) Retro mode (RETRO)

In case of the following © or @), if the Retro mode is selected, it is easy to see the inside of the
pupil and useful to understand the measurement condition.

(® The measured values vary widely .
® The consistency value is low.

(1)

Press the RETRO key. The mode changes to
Retro and the screen switches. Once entered
into the Retro mode, the target illumination
automatically changes to L.

Press the READY key.

The central light spot changes to the
ilumination condition. The anterior segment
ifumination (light to illuminate an anterior
segment such as the iris) is turned off.

When there is foreign matter disturbing the
measurement light, such as an opacity of the
lens, it shows up as a black shadow on the
screen.

¢ There may be a case that it can be seen
better if the center is shifted. Especially, if
there is any opacity on the center, there
may be a case that it cannot be seen
clearly unless the light enters, escaping
from the opacity.

*  When a light from the outside (e.g.
ilumination of fluorescent lighting) reflects
into the patient's eye, there may be a case
that it cannot be seen well. Take measures
s0 as not to reflect the external
illurmination.

When the READY key is pressed, it retums to
the condition of item (1).

It returns to the measuring mode by pressing
the RETRO key.

RETRO

PRESS START SWITCH

Figure 6-34

RETRO

Figure 6-35




6) Measuring hard contact lens base curve

(Base curve of a soft contact lens cannot be measured.)

(1} Place several drops of water on the hard contact
lens holder. (Figure 6-36)

(2) Place the hard contact lens on the holder (face the
side to be measured toward the unit). (Figure 6-37)

(3) Using the normal kerato-measurement method,
measure from the top. (Figure 6-38)

Note: When the room is too bright and the contact

lens edge shines, there may be a case that the
measurement value becomes unstable.

Figure 6-36

Figure 6-37

I
8
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7. Initial Settings

In Retinomax K-plus, the following initial settings are possible.

1) Initial Setting (SETUP) Screen

SETUP
Cursor——>EXI1T

Shaded bar——®CYL MODE :MIX

#VD :12.0
®BUZZER :ON
BMENU—HOLD MODE
EMENU-PRINT DATA

ZEMENU—-CLOCK
BMENU—NO
BMENU—-MESSAGE
BMENU-OUTPUT

Figure 7-1

This initial setting (SETUP) screen is displayed by turning ON the instrument while simultaneously
pressing MODE key.
On this screen, you can move the cursor (I>) down (by pressing the R/L key) and up (by pressing the
Angle key) to select an item, and press the PRINT key to change the value or change the submenu.
The cursor moves along the shaded bar.
Move the cursor to one of the following items and press the PRINT key to display each value of that item
in sequence. The selected value becomes effective when you exit from this screen.

Item Function Format
EXIT Switches to the measurementmode. | === —————————
CYL MODE | Changes the astigmatism mode.(-/+/t) | MINUS—PLUS—MIX
VD Sets the base VD for glasses. 12.0-13.56513.75-514.0-15.0-516.0-0.0
BUZZER Selects the ON/OFF of the message ON—OFF
printing.
Submenu Function

Menu Opened

MENU-HOLD MODE | Sets the Initialize

Initialization setting screen

MENU-PRINT DATA | Selects the print mode

Print setting screen

MENU-CLOCK Sets the clock

Clock setting screen

MENU-NO

Sets the patient number

Patient number setting screen

MENU-MESSAGE Specifies the printout message

Message input screen

MENU-OUTPUT Sets the output device

Output setting screen
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2) Initialization Setting Screen

HOLD MODE

DEXIT

WSET AND EXIT

#QU ICK :NORMAL
BRL SENSE tAUTO
®R/K MOODE :R/K

BWAX ROTATION:NORMAL

Figure 7-2

This screen allows you to set the function which disables a part of initialization when tuming on the
power and printing out.

ltem Symbol Function
S e Returns to the SETUP screen.
SETANDEXIT | —-=—-- Saves the revised data and
returns to the SETUP screen.

QUICK HOLD Retains the previous QUICK mode when initializing.
NORMAL = Cancels QUICK when initializing.

AL SENSE MANUAL Sets always as manual fo'r RL I.C?ent.lﬁcauon. N
AUTO * Sets as automatic for RL identification when initializing.

/K MODE HOLD Retains the previous mode when |r‘ut'|e.1hz-|r'1g.
R/K * Sets as the REF/KER mode when initializing.

AX ROTATION HOLD Retains the previous mode .when mutnahzrng.. __
NORMAL  =* Cancels the Ax compensation mode when initializing.

An asterisk (*) indicates the initial factory setting.
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3) Print Setting Screen

PRINT DATA

DEXIT

BSET AND EXIT
WMREF PRINT :ALL
WMKER PRINT :REP
BMESSAGE :OFF
WMEYE PRINT :OFF

Figure 7-3

This screen allows you to set the print related items.

ftem Symbol Function
D et Retums to the SETUP screen.
SETANDEXIT | —=———- Saves the revised data and
returns to the SETUP screen.
ALL * Prints out all the data measured in the REF mode.
REF PRINT REP Prints out only the representative values measured in the
REF mode.
OFF Does not print out.
ALL Prints out all the data measured in the KER mode.
KER RPINT REP * Prints out only the representative values measured in the
KER mode.
OFF Does not print out.
MESSAGE ON Prints out the print messages.
OFF * Does not print out.
ON Prints out the eye print.
EYE PRINT ON BY SW Prints out the eye print by pressing the PRINT key one
second.
OFF * Does not print out.

An asterisk (*) indicates the initial setting.




4) Clock Screen

CLOCK

DEXIT
BSET AND EXIT
BDATE—~FORM: YMD
BT IME—-FORM: 24H
EMINUTE
BHOUR
ZDAY .
#WMONTH
#MYEAR

"96. 06. 01 15:17

/ PRINT:INC /
/S QUICK:DEC /

Figure 7-4

This screen allows you to set the internal clock and specify the format of the date on a printout.
The following table lists the items and functions.

tem

Function Format
EXIT Returns to the SETUPscreen. [ —————
SET AND EXIT Saves the revised data and returns to the SETUP screen. | ————--
DATE-FORM Specifies the date format. MDY—-DMY—-YMD
TIME-FORM Specifies the time format (24-hour or 12-hour format). 24H->AM/PM

On this screen, the PRINT and QUICK keys have the special functions that are shown in the following

table.

Item PRINT key QUICK key
MINUTE incremented by a minute. Decremented by a minute.
HOUR incremented by an hour. Decremented by an hour.
DAY Incremented by a day. Decremented by a day.
MONTH Incremented by a month. Decremented by a month.
YEAR Incremented by a year. Decremented by a year.

When you select a date or time format, the date displayed at the top of this screen changes accordingly.

DATE-FORM TIME-FORM Example
YMD (year, month, day) 24H 96 03. 15 21 .27
YMD (year, month, day) AM/PM 96 03. 15 09 :27 PM
MDY (month, day, year) 24H 03.15 ’'96 21 .27
MDY (month, day, year) AM/PM 03.15 ’'96 09 :27 PM
DMY (day, month, year) 24H 156. 03 ’'96 21 :27
DMY (day, month, year) AM/PM 15. 03 '96 09 :27 PM
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5) Patient Number Setting Screen

NQ

DEXIT

WSET AND EXIT
#0001

B010

#1100

WMRESET

098

/ PRINT:INC /
/ QUICK:DEC /

Figure 7-5

This screen allows you to set the patient number.
The range of the patient number is between 001 and 999.

Item Function Example

EXIT Returns to the SETUP screen. | = ————-
SET AND EXIT Saves the revised data and retumns to the SETUP screen. | —-—-——-
001 PRINT key : Increments the number by 1. 097-098
QUICK key : Decrements the number by 1, 3% 097096

010 PRINT key : Increments the number by 10. 097—-007
QUICK key : Decrements the number by 10. 097087

100 PRINTkey : Increments the number by 100. 097197
QUICK key : Decrements the number by 100. 097-—-997

RESET PRINT key : Resets the number to 001. 097—-001

3% 001 remains if pressing QUICK key at 001.
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6) Message Input Screen

MESSAGE _
uégcs):GEETINWAX K—PLUS >Messagearea
DEXIT

BMSET AND EXIT
SANBHECEDBEBFRGEHN 18
BCHLEMENBOBPEQIRESHT
BURVBWEXRYEZE B -8
ORI BM2WIMABSROBTWEMO

/ MODE:INS AX:UP /
/ START:BS /

Figure 7-6

This screen allows you to create a message that will appear on the end of he printouts.
Enter the message in the message area (the second and third lines).

Characters that can be entered are as follows, alphabetic letters, numbers, space, period, minus sign,
and slash.

You can enter up to 48 characters (24 characters per line).

When the cursor { D> ) is positioned to either of the following two items, this screen can be used in the
same way as the other screens.

ltem Function Format

EXIT Retumns to the SETUP screen. | ——=—=

SET AND EXIT Saves the revised message and retums to the SETUP screen. | ——-—---

When the cursor is in the character list, the following keys can be used to move the cursor and enter or
delete a character.

MODE key READY key PRINT key R/L key Angle key
Enters a Moves the Moves the
character at the Drzlige;: Ct?wzriﬁtrz;r cursor cursor Ll\J/Ioves the cursor
cursor position. P 9 * | totheright. down. P-

Pressing the Angle key when the cursor is located at the top line of the character list moves the cursor to
the “SET AND EXIT”. Pressing the R/L key when the cursor is located at the bottom line of the character
fist moves the cursor to the “EXIT" position. Pressing the PRINT key when the cursor is located at the
last character of a line moves the cursor to the first character of the same line.
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7) Output Setting Screen

OUTPUT

DEXIT

WSET AND EXIT
®|PRT RS OUT :OFF
MPRT RS BAUD:1200
RMUNIT NQ o1
mRS232C :OFF
®WRS232C BAUD:1200

Figure 7-7

This screen allows you to define an output device.

® PRT RS OUT

You can designate which data is sent when the communication port of the printer is used to transmit
the data to the external equipment.

REF : Sends REF measured data from the printer RS232C.

KER : Sends KER measured data from the printer RS232C.

REF/KER : Sends both REF and KER measured data from the printer RS232C.
OFF : Does not send data from the printer RS232C.

Note: When transmitted to the Nikon Autooptester OT-3A, OT-5A, OT-7A and OT-8A, select REF.

® PRT RS BAUD
You can set the transmission speed when transmitting from RS232C port of the printer unit.
1200: Sends at 1200 bps of the printer communication port
9600: Sends at 9600 bps of the printer communication port
Note: When transmitted to the Nikon Autooptester OT-3A, OT-5A, OT-7A and OT-8A, select 1200.

@ UNIT NO.
You can assign a unique address to each printer to prevent interference when two or more printers are
used. Four addresses (1 through 4) can be assigned.
* The address of the initial setting is “1.” The address of the printer unit is also set as “1.”

When setting an address other than “1,” it is necessary to match the DIP switch of the printer unit to
the address. For the setting method of the printer DIP switch, refer to page 39.

® RS232C
You can select which data is sent by using RS232C port which is built-in the measuring unit.
REF : Sends the REF measured data from the measuring unit RS232C.
KER : Sends the KER measured data from the measuring unit RS232C.
REF/KER : Sends both REF/KER measured data from the measuring unit RS232C.
OFF : Sends no data from the measuring unit RS232C.

Note: When transmitted to the Nikon Autooptester OT-3A, OT-5A, OT-7A and OT-8A, select REF.

@ RS232C BAUD
You can set the transmission speed when transmitting from RS232C port of the measuring unit.
1200: Sends at 1200 bps from the measuring unit RS232C.
9600: Sends at 9600 bps from the measuring unit RS232C.
Note: When transmitted to the Nikon Autooptester OT-3A, OT-5A, OT-7A and OT-8A, select 1200.
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8. Maintenance

1) Replacing Paper Roll

® When the print paper nears the end of the roll, a red line
will appear on both sides of the paper. This indicates that
it is now time to replace the paper roll.
Turn the printer upside down. Open the paper holder
cover and pull the two paper holder knobs outward.
Pull down the release lever and remove the paper roll.

Figure 8-1
® Remove the shipping tape from the new paper roll (see
Figure 8-2).
ﬁw
Figure 8-2
@ Pull out the paper one revolution of the roll and fold it (see
Figure 8-3). %
Figure 8-3

@® Then gently tear the paper along the fold (see Figure 8-4).

{The purpose of this process is to avoid printing on the
adhesive remaining after the securing tape has been
removed, and to make the paper roll easier to insert into
the paper slot.)

Figure 8-4

® Install the paper roll as shown in Figure 8-5 and fasten
into place the paper roll core with the paper holder knobs.
Lever should be in the upward position during paper
loading.

Figure 8-5
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®There are two ways to operate the unit. The first way is by AC
Voltage operation, please refer to procedure (A) . The second
way is by battery operation, please refer to procedure (B).

Procedure (A) AC Voltage operation

@ Insert the edge of the paper into the paper slot.

Pull down the release lever. Turn the paper feed knob to feed
it through the opening. The paper is automatically fed out from
the outlet. If the paper is fed out at an angle, pull down the
release lever and manually straighten the paper.

Press the release lever in the front direction.
@® Close the paper holder cover by pushing it down until it clicks.
@ Connect the printer with the station.

Procedure (B) Battery operation

@ Press the release lever in the front direction. In this case, the
buzzer beeps continuously because the tray contains no
paper. The buzzer stops beeping when you set paper in the
tray.

Insert the edge of the paper into the paper slot. The paper is
automatically fed out from the outlet. If the paper is fed out at
an angle, pull down the release lever and manually straighten
the paper.

Make sure that the release lever is in the look position.

® Close the paper holder cover by pushing it down until it clicks.

Figure 8-6

Note : Do not insert the paper upside down. Due to the fact thermal paper prints only on one side.
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2) Fuses Replacement

After turning on the power switch of the station, if the
power lamp does not light up, it is possibie that the
fuses may have blown.

A Caution

To check the fuses, first turn the unit OFF by the
power switch and then disconnect the power
cable from the wall outlet.

Press inward on the tabs on both sides of the fuse
holder with a small flat-blade screwdriver and pull it
out. Remove the two fuses from the fuse holder and
check if they have blown. If so, replace the fuses
with the recommend fuses.

Figure 8-7

Use the recommended fuses only:
Please place an order with your local Nikon dealer for spare replacement fuses.
For AC 100V/120V area: Time-delay fuse 125V 2A ¢5.2 x 20 mm
type NAGASAWA ELECTRIC WORKS, LTD. “SB2”
or NIPPON SEISEN  “FBT”
For AC 230V area: Time-delay fuse 250V 1A ¢5.2 x 20 mm
type NAGASAWA ELECTRIC WORKS, LTD. “S3-1000"
or HAMAI DENKYU “TDI-1A”

3) Cleaning the Forehead Rest

Periodically wipe the surface of the forehead rest with a soft cloth or tissue paper moistened with lens cleaning
liquid or ethyl alcohol.
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4) Cleaning the Measuring Window/KER Measuring Window

The measuring window and KER measuring window
have a dust protection glass or filter. If any dust on
the glass is visible from the patient side, use the
blower provided to remove the dust by powerfully
blowing air several times. If the dust cannct be
removed, gently wipe the measuring window with a
soft and clean cotton cloth (such as gauze) moistened
with pure alcohol.

For details on the cleaning, consult with your dealer.

Because the dust-resistance glass is

] fragile, do not press on it too hard!
Caution

5) Model Eye

Figure 8-8

When correct measured values cannot be obtained with the model eye, that was provided its lens surface
could possibly have become contaminated by dust or a finger print. Use the blower that was provided to blow
air to remove the dust. If necessary, gently wipe the model eye with a soft clean cotton cloth (such as gauze)
moistened with a little cleaning solution or absolute alcohol being careful not to scratch it. (Never use a

handkerchief or absorbent cotton wool.)

A microscopic scratch on the lens surface of the model eye may reduce the accuracy of its measurement. Be
careful not to place the mode! eye against a hard surface or drop it on the floor as either may cause damage.
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9. Connection with External Device

The printer has an interface connector complying with EIA RS-232C (see page 8). This connector can be
used to send measured values to an external device such as the Nikon Auto Optester.

If Retinomax K-plus is connected with the Nikon Auto Optester OT-3A, OT-5A, OT-7A or OT-8A, the
objective measurement data may be automatically loaded into the Optester for a faster and more efficient
subjective examination.

For more information about the interface connection, consuit with your Nikon dealer.

10. Using AC-adapter P-400 (Option)

When you use AC-adapter P-400 and DC-cord of option, the measuring unit drive for AC-adapter P-400.

[Nomenclature)
Fuse,
Interface connector DC-cord Fuse holder
/ To Power connector of
suring unit (p.10)

POWER lamp Measuring unit (p

/ /

® =
POWER switch Power cable
| : ON
O: OFF / Power cable
To AC Power outlet receptacle
Figure 10-1 Figure 10-2

Make sure that the power switches of the measuring unit and AC-adapter P-400 is set to OFF, and set the AC-
adapter P-400 as shown in the figure 10-2.

When you use the AC-adapter P-400, turn the AC-adapter P-400 power switch on. Then, the measuring unit
use the AC adaptor as the power supply.

Also, the measuring unit can communicate by inserting the communication cable of option in the interface
connector. This cable can be used to send measured values to Nikon Auto Optester and a personal computer.
At this time, please make setting RS232C “REF” referring to page 52.

After using the AC-adapter P-400 be sure to tum it OFF.

Use the recommended fuses only:
Please place an order with your local Nikon dealer for spare replacement fuses.
For AC 100V/120V area: Time-delay fuse 250V 500mA ¢5.2 x 20 mm
type NAGASAWA ELECTRIC WORKS, LTD. ES2-0500
For AC 230V area: Time-delay fuse 250V 200mA ¢5.2 x 20 mm
type Bussmann Cooper (U.K)) Ltd. 5504
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11. Troubleshooting

If any problems occur on Retinomax K-plus, inspect it by using the following table before calling for repair.

Measuring unit

Problem

Check Point

Cause and Action

The power lamp does not light up
when turning the K-plus on.

It seems that the battery pack has
been fully discharged.

The battery pack may have been
fully discharged when the
Retinomax K-plus was delivered
or has not been used for a long
time. Charge the battery pack.

The battery pack cannot be
inserted into the measuring unit.

Are you incorrectly installing the
battery pack possibly backwards?

Check if the battery pack is in the
correct direction (see page 19).

The KER measurement mode
cannot be used.

The KER measured values are
widely varied.

Is there any disturbance of
external light from peripheral?

Does the eyelid cover the eye?

Make the room darker.

Do not face the window during
measurement.

Close the blind of the window.
Lift the eyelid.

The RER measurement mode
cannot be used.

The RER measured values are
widely varied.

Does it exceed the range?
Is there any foreign matter to
obstruct the light inside the pupil?

Confirm by the Retro mode.

Station

Problem

Check Point

Cause and Action

The charge lamp flickers during
charging or renewing.

Check this operation according to
the procedure described in “7), (4)
in page 25.”

if you find a problem in the check
described in “7), (4) in page 25",
call your local Nikon dealer.

58




Printer

Problem

Check Point

Cause and Action

The printer when connected with
the station is turned ON but
does not operate.

@ Is the station turned off when
you do not set the battery in the
printer ?

@ Is the printer connected to the
station correctly ?

(O When the printer is connected
with the station, it will not
operate unless the station is ON.
Turn the station on.

@ Refer to “Figure 5-10 in page 22"
to connect the printer to the
station correctly.

Although the battery pack has
been installed in the printer, it is

@ Is the battery pack installed
backwards?

© Check if the battery pack is in the
correct direction (see page 21).

turned ON but the power lamp @ Does the battery lamp light @ Charge the battery pack.
does not light up. altemate between green and

yellow?
The printer power lamp flickers. | D Is the battery pack nearly empty? | O Charge the battery pack.

@ Is the paper roll correctly

installed? (Buzzer beeps)
® s the printer release lever still

up?

@ See “8. Maintenance” (page 53)

to reinstall the paper roll.
@ Push the printer release lever

down.

A continuous beeping sound

(D Is the paper correctly installed?

® s there good RS-232C
connection with an external
device or is the extemal device
working properly?

® Re-insert the paper correctly
referring “8 Maintenance” (page
53).

® Make sure the interface cable is
properly connected on both
ends. Read the external device
manual carefully.

There is no printout.

(@ Did you use the correct printer
paper?

@ Is the printer release lever still
up?

® Is the paper roll inserted upside
down?

(® Use the recommended printer
paper.

@ Push the printer release lever
down.

® See “8. Maintenance” (page 53)
to reinstall the paper roll.

The printer does not receive
measurement data sent from the
measuring unit.

@ Is there any obstruction between

the measuring unit and the
printer ?

@ Does the measuring unit
address correspond with the
printer address?

@ Remove the obstruction or place
the equipment in a location
which does not have any
obstruction.

® Check the setting on the Output
setting screen (see page 52) and
the printer DIP switch (see page
39) and make sure the two
addresses match.
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Probiem

Check Point

Cause and Action

Characters are printed with little
space set among them.
Paper is not be fed smoothly.

@ Is paper set properly ?
@ Does the paper cover press
paper strongly ?

(O Refer to “1) Replacing Paper
Roll” in page 53 to set paper in
the tray properly.

® Press the paper holder knob up
to the appropriate position to
protect excessively high
pressure from being applied to
paper.




12. Specifications

Retinomax K-plus measuring unit
® Automatic REF Measurement Section

Measurement range S+C :
Cc :
AX :

-18.00 ~ +22.00D (0.25D step, case VD=12.0)
—-8.00 ~ + 8.00D (0.25D step, case VD=12.0)
1 ~ 180° (1° step)

Measurable minimum pupil diameter

¢ 2.7 mm

o Automatic KER Measurement Section

Measurement range

Measurement area

Mire ring

e Others
Comeal vertex distance
Measurement mode
Measurement time

Continuous measurement time
Automatic shutoff

View finder

Fixation target

Right and left eyes identification :
Output

Power method

Battery

Weight

Dimensions

: Curvature : 5.50to 11.00 mm (0.01 mm step)

Comeal astigmatism: 0.00 to -12.00 D (0.12 D step)
Astigmatism axis  : 110 180° (1° step)

: Center : 3.2 mm diameter (when R 8 mm)

Peripheral: horizontal and vertical two step measurement in tangential 25°
direction

: 30 mm diameter 18 dots LED

: Selectable from 12, 13.5, 13.75, 14.0, 15.0, 16.0, 0.0 mm
» Automatic REF/KER, Automatic REF, Automatic KER
. Automatic REF/KER measurement

Approx. 0.27 sec. (measurement time up to display)
Automatic REF measurement

Approx. 0.005 sec. (measuring value storing time)

Approx. 0.2 sec (entire measurement time up to display)
Automatic KER measurement

Approx. 0.033 sec. (measuring value storing time)

Approx. 0.1 sec. (measurement time up to display)

: Approx. 1 hour (when fully charged)

: K-plus is automatically turned OFF if no operation is done for 3 minutes.
: 0.6 inch, monochrome

. Landscape chart

Automatic and manual can be switched.
Automatic R/L reading is possible in during normal measurement from the
front.

. Exclusive external printer (infrared communication)

RS-232C Interface

. Battery-drive (when the battery pack is installed)

AC adapter-drive (when the optional AC adapter and DC cord are used)

: Nickel-metal hydride battery (DURACELL DR10)

Working time: About 1 hour with each full charge
Charging time: About 1.5 hours

: 1,020g (excluding battery pack)

1,200g (including battery pack)

: 163 (w) x 226 (h) x 236 (d) mm
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e Battery Operation

Rated Voltage
Rated Current
Classification

e AC-Adapter Operation

Rated Voltage
Rated Frequency
Rated Current
Classification
Fuse

Retinomax K-plus station

Battery charge
Power supply
Fuse

Weight
Dimensions

Retinomax K-plus printer

Print paper width
Power method

Battery

Input
Output

Weight
Dimensions

Battery pack
Battery

Nominal voltage
Nominal capacity
Weight
Dimensions

. DCsV
: DC1.5A
: Internaly Powerd, Type B

: AC100V/120V/230V

: 50/60Hz

: 0.2A/0.18A/0.1A

: Protection Class II, Type B
. 200mA250V (AC230V area)

500mA230V (AC100V/120V area)

: Automatic and manual charge are possible.
: 100 VA
: Time-delay fuse 125V 2A (¢ 5.2 x 20 mm) for 120V

Time-delay fuse 250V 1A (¢ 5.2 x 20 mm) for 230V

11,2509
: 179 (w) x 105 (h) x 257 (d) mm

: B8 mm
. AC Power when connected with the station

Battery-drive (when separated from station and a battery pack is installed)

. Nickel-metal hydride battery (DURACELL DR10)

Working time : About 1 hour with each full charge
Charging time : About 1.5 hour

. Exclusive external printer (infrared communication)
: External eye examination machine or a computer

RS232C (external connector)

. 770g (excluding battery pack, including print paper )
1 93 (W) x 77 (h) x 266 (d) mm

: Nickel-metal hydride battery (DURACELL DR10)
:DC6V

: 1500 mAhr

: 180g

;46 (w) x 18.2 (h) x 89.3 (d) mm
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13. Index

A o
address 39 Output setting screen 52
Anterior illuminating window 9
automatic fogging mechanism 31 P
package contents 8
B Patient Number Setting screen 50
battery box 13, 21 POWER switch 11
battery pack 18 power lamp 11
power connector 10
C power saving 31
CHARGE key 12,23 PRINT key 11
Clock screen 49 printer 13
consistency value 40 print message 46, 48
cylindrical power 26
Q
D QUICK key 11, 47
DIP switch 39 quick mode 11, 33
F R
forced charging 24 READY key (Start switch) 9,42
forehead rest 9, 34 renewing the battery pack 23
fuse 55 representative value 40
Retro mode 44
G right and left eyes sensor 9
grip 10 right eye lamp 11, 32
R/L automatic identification lamp 11
H R/L key 11, 32
Hard contact lens 45 rubber pad 9
horizontal eye position target fine 9, 28
S
1 setting the base VD for glasses 46
IOL eye 31 spherical power 26
Initial Setting (SETUP) screen 46 Start switch 9,42
Initialization Setting Screen 47 station 12
strap bracket 10
L switch panel 10, 11
left eye lamp 11, 32
T
M target brightness key 11
measuring unit (operator side) 10 time display format 49
measuring unit (patient side) 9
measuring unit switch panel 1 v
measuring head 9 vertical eye position target line 9, 28
measuring window 9 view finder 10
message area 61
model eye 51
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