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Thank you tor purchasing this Nikon producl. This instriction manual is for the users of the
Nikon Microscope ECLIPSE E200 POL describing basic aperation of the microscope.
To ensure correct usage, please read this manual thoroughly befere using (he microscope.

« It is prohibited o reproduce or transmit this manual in any form without the prior
consent of Nikon.

» The instructions and specifications in this manual are sub;ect to change without
notice.

» Although every effort has been made to ensure the accuracy ol this manual, if
you find that any part of this manual is unclear or incorrect, contact your nearest
Nikon representative.

» Some ECLIPSE E200 POL microscope sets may come with ditferent
components and accessories ffom those shown in this manual.

* Also read the manuals for the products used with the: m:croscope, for example,
the Nikon photomicrographic equipment.



p Warning and Caution Symbols Used in This Manual

Though Nikon products are designed to provide you with utmost satety during use, incorrect usage or
disregargd of the instructions may cause personal injury or property damage. For your own safely, raad the
instruction manual carefully and thoroughly before using the product. Do not discard this manual. Always
keep it near the product for easy reference.

Inside this instruclion manual, safety instruclions are indicated with the symbols shown below. Be sure to

t fcllow the instructions marked with these symbols for your safety.
Symbot Meaning
] WARNING Disregarding instructions marked with this symbol may lead to death or

serious injury.

CAUTION Disregarding instructions marked with this symbol imay lead to injury or
property damage.

p Symbols Labeled on the Product

Symbol Meaning
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> Caution! Hol surface

This symbol label attached near the field lens unit {the lamp is set

underneath the field lens unit) reminds you of the tollowing.

WARNING: Risk of bumn imjury. The lamp and its surroundings {including
the field lens unit) become hot during use. Do not touch them
whilg the lanp is on and for thity minutes after the tamp is

turned off.
CAUTION: The lamp and its surroundings remain hot even after the lamp
b is turned off. Make sure that they are sufficiently cool belore

replacing the lamp.

Caution!

This symbol label altached near the AC inlet reminds you of the following.
[ CAUTION: Make sure that the inpu! voltage set by the voltage selector
malches the vollage provided in your region.

The voltage selector on the microscope sent to the United
Slates is sof ta “120V" al the factory.




} Common Sense Safety Instructions

1. Purpose WARNING
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Use this microscope only [or microscopic observation,
Do not use this microscope for any other purpose because the proteclion provided
! by the eguipment may be impaired.

‘ . . WARNING
2. Never Disassemble the Microscope

There are no user serviceable parts inside the microscope. Disassembly will void the warranty, and
could degrade the performance. cause slectrical shock or personal injury, or damags the instrument.
If you have a service problem, contact your nearest Nikon representative.

3. Check the Input Voltage WARNING

il

The input voliage is indicated in two places al the rear of the microscope: on the nameplate and
above the AC intel. Confirm that these input voltage indications correspond to the voltage provided
4 in your region. [f not. follow one of the instructions below. The use of microscopes with the

' different input voltage indications will cause overcurrent and overhealing, which may resuit in

fire or severe damage {0 the microscope.

pres—
¥ 1

® |f (he voltage indication on the nameplate differs:
Co nat plug in the microscope. Contact your nearest Nikon
representative.

RV

® |f the voltage indication above the AC inlet diters: - 3
Refer to p. 34 and change the input voltage setting before
turning on the power swiich.

« For the microscope with the nameplate showing
[100/110/120 V ~]:
The voltage can be set to: AC 106V, 110V ar 120 V.

%T_— input Vollage

4 ) e - | Indications
=« For the microscope with the nameplate showing &
[220/230/240 V ~:
The voltage can be sef to: AC 220 V. 230 Vor 240 V.
WARNING

4. Use the Specified Lamp, Fuse, and Power Cord
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Use the specitied lamp and fuse. Use the power cord provided. Using an incorrect tamp. fuse.
or power corg may damage the instrument or cause a tire. (Also see p. 50 on power cord.)
If using an extension card, only use a cord that includes a protective eanh (PE) wire.
® Specified Lamp
Halogen lamp 6V-20W (PHILIPS 7388 or OSRAM HLX64250) or
Halogen lamp 6V-30W (PHILIPS 5761)

® Specified Fuse
250 V, 1A, time-lag high-breaking type, 5x20 miniature tuse x2




5. Turn Off Power Switch before Assembling the
Microscope, Replacing the Lamp or Fuse, and

Plugging in or Unplugging the Power Cord ! WABNING
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Turn off the power swilch before you plug or unplug the power cord to prevent electrical shock or fire.
Also turn off the power switch and then unplug the power cord before assembling the microscope, and
before changing the lamp or fuse. To turn off the power, turn the powsr switch to 7,

6. Keep the Microscope Free of Moisture and Foreign
Matter CAUTION
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Keep the microscope Iree of moisture 1o prevent short circuiting that could result in overheating or other
malfunctions. If water splashes on the microscope, immediately turn off the power switch {turn the switch
to © ') and unplug the power cord. Then, wipe off the water wilh a dry cloth. Short circuiting can also
result when foreign matter is trapped inside the microscope. I foreign matter or water has entered the
microscope, do not use the microscope and contact your nearest Nikon representative.

7. Heat at the Light Source
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The lamp becomes hot during use. Do not remove the field lens unit while the lamp is on. and be sure
the lamp has been off for 30 minutes before touching it.

« When changing the lamp bulb, make sure that the lamp is cool enough to touch {the light should be
off at least 30 minutes).

* Do not touch the lamp while it is on or untif the famp has been off for 30 minutes, as doing so could
result in burns.

» Never bring cloth, paper or flammable volatile substances such as gasoline, petroleum benzine,
acetone, thinner, or alcohol near a hot lamp, as a fire could rasult.

8. Installation
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This microscope is a precision instrument. Using the microscope in an untavorable environment could
result in malfunctions or degraded performance. Consider the following conditions when choaosing the
instaliation location.

» Observation conditions are better if light from windows and bright room fight can be avoided.

« Install the microscope in a location with a room temperature ¢l 0° {0 40" C and with a maximum
relative humidity of 85%. High temperature and humidity are 1o be avoided because they promote
mold growth and condensation. which may damage the microscope.

= Dirt and dust degrade optical performance and are to be avoided.

» Viprations in the environment will degrade the image. Install the microscope in a localion free of
vibrations.

» Install the microscope on a solid table and keep the microscope level.

= This microscope emits a feeble electromagnetic wave. Do nol place a precision electronic device
near the microscope as precision could be degraded. Also, avoid placing a radio or TV near the
microscope as reception of sound and images may be hampered.

CAUTION
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Carrying the Microscope
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This microscope is a precision instrument. Handle
it gently. Strong shocks and forcible operation will
damage the instrument. Shocks 1o the objectives,
especially, could degrade image precision.
* When carrying the microscope. hold it at its
upper rear and lower front ends.
* Do not hold the focus knobs, the eyepiece

tube, or the stage. These parts could easily
come off and couid resuit in malfunctions.

10. Handling the Lamp

Do nol touch the glass part of the lamp with bare hands. Wear gloves or use a cloth when handling the
lamp so as not to leave tingerprints on the surface. Wipe off any fingerprints or stains using a clean
clath moistened with alcohol. Fingarprints will etch into the hot surface of the lamp and reduce the
brighiness, damage the lamp or reduce its service life.

Handle the tamp gently. Shocks and vibrations will damage the lamp or reduce its service life.

When changing the lamp. be sure that the contact is nol damaged. If the contact is damaged, the lamp
may nat light up or may overheat. Insert the lamp’s contact pins fully into the socket hales. if the pins
are loose, the lamp could corme off or result in a contac! failure, which will cause overheating or smoke.
Also, make sure that the field lens unit is securely attached.

11. Refocusing
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Whan changing specimens using the refocusing
rmechanism, gently lower lhe stage by hand taking
care not lo hit the field tens with the condenser
hotder (p. 15).

Make surs nol
to hit the field
lens.
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12. Focus Knobs

- o— » .- -a— ~—- -

Do not wrn the right and left focus knobs
simullaneously in opposite directions. Do not furn
the coarse focus knob any further afler the stage
has been moved up or down to its limit. These
operations will damage the focusing mechanism,
{The coarse focus knob has a protection device.
The knob turns freely for a while alter it has
reached its upper limit.)

Do not tun the knobs in opposaite directions.

13. Oil-Immersion Observation
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Use only a minimum quantity of oil. It too much oil is applied, surplus oil could flow out to the stage and
the condenser which could lead to degraded perlormance,

When using petroleum benzine or absolute alcohol to wipe off immersion oil or

WARNING ¢ clean the lenses, follow the instructions provided by their manufacturers.
Absolute alcohot and petraleum benzine are inflammable. Take great care
when handling them.

14. Shipping Clamps
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The microscope is held tightly by the clamps during
shipment. Be sure to remove the clamps before
use. For details, see p. 35.

Shipping Clamp — —— Shipping Clamp

Shipping Clamp




@) Eyepiece tube

(@) Eyepieces

@, Polarizing intermediate tube

(‘I:) Basic unil

(4) Objectives ————————— '

@ Fuse (x2}

(6) Condenser

(7) Polarizer -

CB) Field lens unit

(1) Power cord

(43



- Nomenclature of Each Part
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The microscope 1s made up of the {ollowing componenls.

(1) Baslc unit
(2)Eyepleces
(3) Eyepiece tube

(Zx) Objectives
Objectives with various magnifying powers are available.

(8)Condenser

" Used for condensing light. The condenser should be posilionad slightly lower
than its upper limit.
Adjust the aperture diaphragm ring according ta the objective.

() Polarizing intermediate tube
Used with the analyzer slider and the P-CL plate allached.
Equipped with the Bertrand lens.

(7) Polar(zer
Adjust the vibration direction logether with the analyzer before use.

@ Field lens unit
Draw out the field lens unit when changing lamp.

g) Lamp
Halogen lamp & V-20 W or 6 V-30 W is used.

10 Fuse
Two 250 V 1A time-lag high-breaking type fuses are used.

( 1) Power cord
Use the power cord provided.




(1) Diopter ring

(12 P-CL 174 2 and tint plate

(@) Bertrand lens turret

/,,{_@ Eyepiece tube clamp
S ~ screw

(3) Bertrand lens focus ring ST G@ Analyzer slider

(18 Intermediate tube

(4)\ ReVOiViﬂg f‘tGSEpiece e st i i iz clamp screw

5) Standard screw hole mark

— Clé\ Orientation plate

(8) Specimen clip :
&) Sp o ('!:7) Circular graduated stage

. r’\]_B) Power switch
*&— (19 Brightness control dial

S 2@' Fine focus knob

{7) Condenser aperture scale

@) Swing-out condenser

@\, Condenser aperture diaphragm ring

—féi) Condenser top lens
7 swing-out knab

10 Polarizer A
@ Vernier
il 1} Stage rotation clamp screw
: — T
22} Bertrand lens centering screw - Foas N

/@?;' Condenser clamp m“w
RIIIIES

SCrew

?4J Coarse focus knob torque -
~ adjustment ring

féﬁ) Nameplate —

@5 Coarse focus knob — ~ .
- 29 Voltage selector

o (Fuse holder)

@0 Fine focus knob —

@0 AC Inlet

ﬁS) Condenser focus knob




j\ Diopter ring
Adjus! the diopler ring fo compensate lor
the difference between your right and left
eyesight.

=\

{2) Bertrand lens turret
insen the Bertrand lens inlo the optical
path when performing the conoscopic
observation.

/73N i

{3) Bertrand lens focus ring
Used o focus on the conoscopic image.

@ Revolving nosepiece
Holds up to tour objectives.

@ Standard screw hole mark
The marked objeclive screw hole is the
standard hole of the nosepiece. Attach
here, the objective with the highest
magnification.

(@) Specimen clip
Holds the specimen.

@ Condenser aperture scale
Iindicates the numerical aperure.

@ Swing-out condenser
Swing-out the top lens when performing
the orthoscopic cbservation with the dx
objeclive.

@ Condenser aperture diaphragm ring
Usually, sel {o 70 to 80% of the numerical
aperture of the objective,

@ Polarizer

Insert into the bottom of the condenser.

I\fij\ Stage rotation clamp screw

Fixes the stage in position.

@ P-CL 1/4 ) and tint plate
Insert into the polarizing intermediate
tube.

jﬁ) Eyepiece tube clamp screw
Tum wilh the supplied hexagona! wranch
to fix the eyepiece lube.

\/@ Analyzer slider

Insert inlo the polarizing intermediale tube.

GS\ Intermediate tube clamp screw
This is the eyepiece tube clamp screw of
the microscope. It is used 1o fix the
intermediate {ube in place.
(16) Orientation plate
~ Shows the vibration directions of the

polarizer and the analyzer.

. Switches and Controls

(17 Circular graduated stage
Rotales 360 degrees. Equipped with the
gragduations which equally divides the
circumfarence in 360.

(18 Power switch
Press the | side 10 turn on the power and
to light the lamp. Press the 7 side to tumn
off the power and to distinguish the lamp.

(19 Brightness control dial
Turn clockwise 10 increase the voltage to
make the viewfield bright. Turn
counterclockwise to decrease the voltage
and 1o darken the viewfield.

@ Fine focus knob
Used for focusing. There is no coarse
focus knob on the opposite side of the
condenser focus knob.

@\ Condenser top tens swing-out knob
Used to swing-out the top lens of the
condenser.

{_’_ ; Vernler

Enables 1o readout the angles in 0.1

degrees.

@§ Bertrand lens centering screw
Used to center the conoscopic image.

i Coarse focus knob torque
adjustment ring
Used to adjust the tension {torque) of the
coarse focus knob.,
C:EB) Coarse focus knob
There are both coarse and fine focus
knobs on the side with the condenser
tocus knob.
@ Condenser focus knob
L.ocaled on the same side as the coarse
stage focus knob.

@7, Condenser clamp screw

(ng: Nameplate
Indicates the input veltage.

@9 Vohage selector (Fuse holder)
Maich with the voltage provided in your
region.

80) AC Inlet
Plug in the power cord. Tum off the
power swilch before plugging in the
power cord.
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1 Use your right eye.

- And focus on the
‘ crosshairs with

this ring.

L

2 Use your right eye. ——

And focus on both the
crosshairs and the specimen.

3 Use your left eye.

—— And focus
B~ with this ring.

1 Check the magnifying power.——

Move the ring to the 70-80%—
of the objective. N.A.

3 Observe.

Turn off the power.

Wait till the microscope cools down
before storing.




A Swift Microscopic Procedure

P

Turn on the power switch., e 1 Maich the
botiom edge
of the diopter
Push the analyzer slider left. — ring with the
engraved

base line.—-

Turn to position "0", —————— .

2 Place specimen —mm—
Widen or narrow to merge — slide on the stage,

the viewfields into one. (Coverglass up.)

m WON -

3 Swing the 10x in

/_h e .
k @ — <—/> the optical path.

Viewlields

Use this knob for focusing. J

5 Adjust brightness too. ——

Slightly lower the condenser from
its uppermost position.




Replacing a Specimen Using the
Refocusing Mechanism

Try focusing on the specimen with 40x or higher magnif{icalion objeclive. You will find (he
specimen is brough{ very near to the objective.”™ [t will de very difficult to change the specimen
without moving the focus knob. In a case like this, use
the refocusing mechanism for easy specimen
replacement.

(1) Use one hand to genlly press down the stage.*

Make sure not
to hut the held
tens.

{2) While holding the stage al that posilien. change
the specimean.

(3) Gradually release the stage so that i} rises slowly.
The stage will return (o the focal position.

‘1 Ths distance Betwasen the frent of the objective and the specimen when the specimen
is in focus is calflad the "werking thstance” ¢f the ebjective. For details. see p. 43.

“20 Whenlowerninsg the stage, take greal care not to hil the figld lens with the condenser
and the parts under the condénser.




Lamp lllumination

2)

Turm on the power switch (furn to |) and the lamp
will come on. Turn the brightness control dial to
adjusl the brightness of the viewfield. (Turning the
dial clockwise increases the brightness: turning the
dial counterclockwige decreases il.)

Interpupillary Distance Adjustment

3)

Adjust the distance between the eyepieces to
merge the right and feft viewfields into one.
{This s an adjustment to match the distance
between eyepleces with the distance belween
your eyes).

e —~
J‘(\ '>2 )-"" ( \; Merge the nght and jeft
z ¢

e Viewfields mio one
Viewfields

Align the Diopter Ring with the Engraved Base Line

-

1)

-—p- -

Turn the diopier ring on the right eyepiece fo align
its boliom edge with the engraved base line. Tumn
and align the diopler ring on the lefl eyepiece in the
same way.

tatch the bottom edge of the diopter ——— :
ring with the engravad base line.

Specimen Mounting
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Place specimen slide on the stage with the coverglass
facing upward and fix with the specimen clips.




Focusing

Turning the tocus knobs recklessly 1s a long and hard way to focus on the image. It you are
using a high power cbjeclive, you may even damage the specimer by pressing f against the
objective. Before breaking the coverglasses or damaging the objectives, read the ollowing
and find the correcl way to focus on the specimen,

{1) Put the 10x (or 4x) objective in the optical path.

{2) Turn the coarse focus knob to raise the stage to its upper limil. "

{3) Looking into the eyepieces, slowly rotate the coarse tocus knob lo lower the stage.
When the specimen image appears, stop rotaling the knob.

{4) Hotate the tine tocus knob and precisely focus on the image.
When you want to observe the image with a high power objeclive, firsl focus on the
image using a 10x (or 4x) objective. Then change lo a high power objective and rotate
the fine tocus knob for precise locusing.

|

. Firs! raise the stage. . Then look into the ayepieces
L | and lower he slage.

1. When rotating the coarse focus knob while locking into the eyepieces, be sure to
turn it only in the direction that lowers the stage.

2. When raising the stage using the coarse focus knob, take your eyes off the
eyepieces and look at the gap between the upper surface of the specimen and the
front of the objective from the side.

3. First {ocus with a low power objective. Then change to a high power objective,

1 Since the working distances of 10x and 4x objectives are large (p. 42}, (hese objectives do not touch the specimen
gven when the stage is raised 1o s uppar imit provided that the stids and coverglasses of a standard thickness are
used. (The standard thickness for slides is 1.2 mm and that for coverglass is 0 17 mm.}




5) Focus with the 10x Objective
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Rotate the revolving nosepiece to bring the 10x
objective into the optical path. (The objective will
click into place when rotated into posilion.)

Bring the specimen image into focus by turning the
coarse focus and then fine focus knob.

« Direction of stage movement relative to focus
knob rotation is shown in the figure.

= There is no coarse focus knob on the cpposite
side of condenser focus kKnobs.

* Do not turn the right and left tocus knobs
simultaneously in the opposite directions. Do not
turn the coarse focus knob further after the stage
has reached its lower or upper limil. These
operations could result in a malfunction.

=3 -
h -~
_sp‘m

Click,
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¢ Orthoscopic Microscopy

The aperture diaphragm is imporiant because it
is related 1o the resolution. contrast, depth of
focus and bnghtness of the optical image.
Turning the condenser apenture diaphragm ring
changes the size of the apenture diaphragm.
As the aperture diaphragm 1s stopped down,
resofution and brightness are reduced while
contrast and depth of focus are increased.
Conversely. as the aperlure diaphragm is

e NUTIETICEE
aperiure
0.65

Adequate size of the
condenser apenture
opened, resolution and brightness are increased diaphragm

= Opjective N.A. 0.7

while contrast and depth of focus are reduced. 1t
= 0.65x0.7

(s not possible to adjus! one pair of =0.455
characteristics without affecting the olher. I
Generally. a satisfactory image with appropiate

contrast can be oblained with an aparture setiing

that is 70% lo 80% of the numencal aperture of

the objective. The numerical aperture is

indicated on the barrel of each objective. f

An indication of 40x / 0.65 means that the

magnification is 40x and the numerical

aperture is 0.65. Sed 16 0.455
i the aperture diaphragm is stopped down too

far, the resolution is reduced; therelore, except

when viewing a nearly transparent specimen, we

do not recommend stopping down the aperture

to less than 80% of the nurnerical aperture of the

objective.

< Adjusting the size of the aperture diaphragm according to the condenser scale
Since the condenser scale indicates the numerical aperiure, adjust the aperture diaphragm
ring accosding to the scale. {(Normally, the index on the aperture diaphragm ring should be
aligned with the scale line cotresponding to 70% 1o 80% of the numerical aperiure of the
ohjective )

* Adjusiing the size of the aperture diaphragm using the Bertrand lens
Insen the Bertrand lens into the optical path (by placing in pasition *B"). Turn the diaphragm
control ring to stop down the aperture digphragm 1o s minimum setting. Turn the Bertrand
lens focus ring to tocus on the aperiure diaphragm. Turn the diaphragm conlrol ring to
adjust the apenrture diaphragm. (This is normally adjusted to 70-80% of the field of view.)




* Using the Working Distance for Focusing

Each objective has its working distance indicaled on its side. The working distance is the
distance between the front of the objective and the specimen when the specimen image is in
focus. If you bave difficulties in focusing with the standard procedure described on p. 17, try
one of the following methods using the working distance ior focusing.

Method 1:

While looking at the microscope from the side, rotate the coarse focus knob to bring the
specimen close to the objective. When the distance between lhe specimen and Lhe tront of the
objsctive becomes slightly smaller than the working distance, take your hands off the coarse
focus knob. The specimen is now afmost in focus. Look into the eyepieces and rotate the fine
focus knob in the direction thal lowers the stage.

Ralse tho slage
untif this distance
is shighlly smatler
than the warking
distance.

— Lower the stage wilh the fine

foous knob 1o tind the focal
point.

Method 2:

Swing the 40x objective into the optical path. While looking at the microscope from the side,
rotate the coarse focus knob until the specimen almost touches the objective (about 0.5 mm
apart from the front of the objective). The specimen is now almost in focus. Switch to the 10x
objective, look into the eyepieces. and rotate the fine focus knob slightly to find the focal point.
Be careful not {o hil the objective with the specimen.




The analyzer can be rotated by first ioosening the
analyzer clamp screw {1 and then turning the
rotation ring 2. The angle of rotalion can be read
to 0.1 degrees over a range of 0-360 degrees with
the vernier.

The analyzer can be moved out of the optical path
by pushing in the analyzer slider to the feft [3..
Although the analyzer is designed, as a standard, to
be inserted from the night relative 10 the
intermediate tube, it can also be inserted from the
left. in this case, it may be somewhat ditficult to
read the angle of rotalion since the readings on the
scale, etc. are backward.

Since the intermediate lube contains & built-in

| depolarizer, it is not necessary to be concerned

about the relationship between the orientation of
the polarizing plate and pholoemicrographic
devices.

Focusing and Centering the Bertrand Lens
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When changing {he objectives, turn the Bertrand
lens focus ring under the Bertrand lens turret of the
intermediate tube and focus the Bertrand tens,
Centering the Bertrand lens is perfonmed with two
cenlering screws. Center the condenser aperture
diaphragm image with the centering screws.

13) P-CL 1/4} & tint Plate

The P-CL 1/4k & tint plate has a hale in the center.
By pushing it into the siot, the sensitive tint plate
(530 nmyj is brought into the optical path. Pulling it
out brings the 1/4% plate inlo the optical path. This
plate is used for racognition of very weak
birefringence and the determination of X" and Y’ ol
the gpecimen.

@ - o ® o mome

———— Rotation g

© Analyzer clamp
screw

~ Bedrand ians

centsring screws
{adeo the opposite side}

EBarlrand lens
focus ring




Method 2: When there is no crosshairs on your
ayepiece.
Slightly lower the condenser from its upparmost
position,
(1) Swing the 40x objective in the opticai path.
Rotate the coarsa and then fine focus knobs to
bring the specimen in focus.

(2} Switch back lo tha 10x (or 4x) objective. While AOR it e
looking inlo the righl eyepiece with your right
eye, focus on the specirnen by rotating the right

. . . Focus with this knob.
giopter ning and not using the focus knob, cous Wi Fiis Kno

(3} While looking inlo the left eyepiece with your
left eye, focus on the specimen by rotating the
felt diopter ring and not using the focus knob.

(4} Repeat the steps (1}t0 (3. L. .

Swing the 16x
the optical path.
Use your right eye,

Ther tocus with

|

Use vour left eya.

— And focus with
his ring.

7) Objective Selection
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Rotate the revolving nosepiece o the desired objective magnification.
(The objective will click into place when rotated info position.)
Adjust the aperiure diaphragm lever according lo the selecied objective.




15) P-CS Sénarmont Compensator

The P-CS Sénarmont compensator is used by
inserting into the siot of the intermediate fube in
place of the P-CL 1/4x & tint plate.

it can be used 1o measure relardation Up 1O 1A
according to the following procedure,

Itis normal to bring the top lens of the
condenser into the optical path when observing
at a magnilication ot 10x or greater. Measuring
the retardation or evaluating by interlerence

- color, however, stop dowrt the condenser Insert here
| aperture diaphragm or swing out the top lens
even for a magnitication ot 10x or higher (with
- the aperture draphragm fufly opened), and
Hluminate with light that is as paraliel lo the
optical axis as possible.

1 Determination of Extinction Pasition
Rotate the stage with the specimen under the
crossed Nicots to fing the direction where the part
of the spacimen {0 be measurad appears darkest.

2 Determination of Subtraction Position
Rotate the stage 45° from the extinchion position to the diagonal position. Insart the P-CL 1/4x &
tinl plate into the optical path and confirm that the interterence color of the section of the
specimen (o be measured changes toward the lower order side. |f the interterence color
changes toward the higher order side. rotate the stage another 80°,

3 Measurement
Place the GIF filter on the field lens and replace the P-CL 144 & tint plate with the P-CS
Sénanmont compensator. Folate the analyzer so that the section of the specimen to be
measured becomes darkest, When the rotation angle of the analyzer at that time is taken to be
theta (0) degrees, then retardation (R} {nm) is determined with the ollowing formuia:

=90 1
] 186 A (A wavelength used)

The vaiue of x when using the GIF filter is 546 nm.




¢ Conoscopic Microscopy

in the case of conoscopic microscopy, the condenser aperture diaphragm functions as a field
diaphragm on the conoscopic image surface. Stop down the diaphragm until it circurnscribes
the circumference of the field of view of the conoscopic image (pupil of the objective).

Orthoscopic Observation/Conoscopic Observation

The following provides an exptanation of the characteristic observation method of polarizing
microscopes along with the microscopy procedure. If normal microscopy has not yel been
compieted, refer (0 the previous section and complete normal microscopy.

Orthoscopic Observation

in this method, the specimen is observed with the
polarizer and analyzer placed in the oplical path.,
in this case, the shape of the specimen is visible
{direction of optical axis) and the uptical
properties relative 1o the direction of the thickness
of the specimen can be observed.

« Operation
Pull out the analyzer slider o the right and
move the analyzer into the optical path.

Conoscopic Observation

in this method, in addition la the polarizer and
analyzer, the Bertrand lens is also moved into
the optical path when observing a specimen.
Specimans can be observed fram various angles
with diascopic light in the form of a single image.
Differing from orthoscopic observation. however,
the shape of the specimen itself is not visible
with this observation.

= Operation
Pull oul the analyzer sfider to the right and
move the analyzer into the optical path. Place
the Bertrand lens turret of the intermediate tube
in position “B” to mave the Bertrand lens into
the optical path. (Refer to p. 24 for delails
regarding the focusing procedure.) Place the
P-CL 1/4). & tint plate in the hollow gosition.
Use an objective having a large numerical
aperture {high magnification: normally 40x
or higher).

Pult ous

Artalyzer in the oplical path

s .. : £ o’ l

Fuit out

&
Analy2er and Berrand tens 1n the oclical path



17) Trinocular Eyepiece

Tube

>—— - L4

® Optical path selection

>~

The optical path selection fever can be used to select the way {o divide the amount of light

belween ihe binocular part and the venical tube.

® Vertical tube adapter

A photomicrographic vertical tube adapter is
provided as standard equipment that allows a
photomicrographic equipment o be installed. To
install the adapter. insert it into the vertica! tube
and clamp three screws with the provided
screwdriver. Replace this adapter with the
optionatl TV vertical tube adapier when using a
TV camera,

Your microscope may come with an eyepiece
tube without the photomnicrographic tube adapter.

Optical path selection lever clicking
There 13 a switch identified by “NO CLICK" on the
bottom surface of the eyepiece tube. Turn the
switch In the direction of the arcow with the
hexagonal screwdriver provided to disengage

the clicking action of the opticat path selection
lever. Disengaging the clicking action minimizes
small vibrations produced by operating the lever.

Your microscope may come with an eyepiece
tube without this function.

Light proportion

Lever Binocular Vartical
Position part tube
Push in. 100 a

Pull oul one step 20 B0

Pull oul lwo steps. 0 100

Your microscope may come with an eyepiece
tube with optical path switched between 100%
gyepiece and 100% vertical tube.

L e |

"

Sy



11) Orientation of Polarizing Plates {(Polarizer and Analyzer)

(1) Push in the analyzer slider (o the right and

(2
(3

(4)

(5)
(6)
(7)

It should be noted that the X direction may be

explained as thal of the analyzer and Y direction
as that of the potarizer in some commercially
available technicat manuals and reference books.

move the analyzer out of the optical path.
Focus an the specimen.

Pull out the analyzer kriob and move the
analyzer into the opticat path.

Turn the analyzer rotation ring and align al
the “0" position an the analyzer scale.

Insert the polarizer beneath the condenser.
Move the specimen out of lhe optical path.

Move the Bedrand lens nlo the optical
path. The pupil of the objeclive will then be
visible through the eyepiece. Tum the
polarizer and adjust so thal the dark cross
image appears in the pupif as shown in the
figurs in the conoscopic observation. This
is so-called crossed Nicols position, where
the directions of the polarizer and analyzer
coincide with those of the orientation plate
on the pillar of the microscope base {the
polarizer is in the X direction: P and the
analyzer is in the Y direction: A).

Polarizer

R . e S 3

T Analyzer

scale. 0

Dark
Cross maye

Orientation plate
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Oil-lmmersion Observation
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The “Oil” mark on the side of an objective indicates that it is an oil-immarsion type objective. {The
oll-immersion objective also has a black band around the barel end.) An ail-immersion objactive
is used with the immersion oil appliad between the {ront of the objective and the coverglass.

e Example of Oil-lmmersion

L

Rotate the revalving nosepiece to move the
objective out of position. Add a drop of oil to the
specimen. Slowly rolate the revolving nosepiece
to bring the objective back into position.

s %

® Fliminate Air Bubbles
Make sure that air bubbles are not trapped during oit application. Air bubbles degrade the
image. To see it any air bubbles are frapped in the oil. remove one eyepiece, or pul the
Bertrand fens in the optical path, and fully open the aperlure diaphragm. Then check the
objective pupit {a bright round part).
Do any of the following to eliminate air bubbles:
« Rotate the revolving nosepiece {o¢ move the objective back and forth.
* Add another drop of oil.

s Wipe off the oil and apply again.

® Handling of the Immersion Qil

Use a minimum quantity of 6il. 1f too much oil is applied, surplus oil couid flow out onto the
stage and the condenser and degrade performance.

After completing oil-immersion observation, be sure to clean the objective, condenser, and any
other pans that may be stamed by oil. Any oil residue lett on the fenses of od-immersion type
objectives or adhesion of oils on the front lens of dry type objeclives will degrade image quality.
Use petroleum benzine to wipe ol oil and finish with absolute alcohol {ethyl or methyl alcohal).
If petroleum benzine is nol available, use methyl alcohol instead. In that case, wipe off the oil
several times (generally 3 or 4 times) as the detergency of methyl alcohol is weaker flian
petroleum benzine.

3



14) Circular Graduated Stage for Polarizing Microscope
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Loosening Lhe stage rolation clarmp screw can
rotate the stage. The angle ol rotation can be read
to 0.1 degrees using the vernier.

¢ Centering the stage
(1) Focus on tha specimen with 10x objeclive.
Remove he analyzer from the optical path.
Match the rotating center of the stage and the
intersection point of the eyepiece crosshairs in
the foliowing way.
<1> Move the slide glass on the stage 1o move
a distincl point on the specimen (such as a
grain} to the center of the intarsection point
ol the eyepiece crosshairs.
<2> Loosen the stage rotation clamp screw
and rotate the stage for 180 degrees.
<3 I the distinct point shifts away trom the
center, rotate two stage centering screws
so that the infersection point of the
eyepiece crosshairs moves halfway toward
the distinct point.
<4> Repeal steps <2> and <3> several limes.

(2) Bring the next large magnilication objeclive into
the optical path and perform the centering in
the same way. Then bring the next large
magnilication objective and do the same till the
centering procedure is performed on all the
objectives in order including the objective of the
highesl magnilication. (In the normal set, 40x
objective is the next large objeclive of the 10x
objective. The 100x objective is available in
option.)

(3) From the above procedure. the rotaling center
of the stage and the intersection point of the
eyepiece crosshairs coincides when observed
with the highest magnification objective.

{(When the objective of other magnilication is
used, the rotating center deviales a litlle from
\he Intersection point of the eyepiece
crosshairs bul stays inside the viewfield.)

- e
i Vet

g Sltage rotation
E clamp serew
-

-~ \\
e ~
After 1807 7 \
rotation ; \
{ “"' :‘.
% Yy 4 1'.
\
Y £ Haitway
T Y o
Digtinet point \\ /" position of
7
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Upper Limit Bolt

The upper limit bolt is used to prevent the specimen touching the objective when a 40x or larger-
power objective {objectives with a small working distance) is used. Using the upper limit bolt, the
slage does not move up from a centain position. Attach the bolt as follows.

(1

(2)

)
(4)

Bring an objective with 40x or larger power into
the optical path. Focus on the specimen.

Lower the stage to slightly below the position sat
in step (1),

Remove the field tens unil.

A hexagonal socket head boll is located in the
lefl hole at the lower part of the tocusing
mechanism. Remove the bolt using a supplied
hexagonal wrench and screw it into the right hole

Move the bolt from the ©
left o the right hole.

Note: The upper limit bolt may not work well depending on the thickness of the specimen or the
microscope itself. The specimen may touch the 40x objective or the stage may be
stopped by the limit betore the specimen image is in focus. Check thal the bolt works
before relying on it

Cord Hangers
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Push the cord hangers (oplional) into the holes on e
Ihe rear of the microscope. The hangers can be '
used for winding the power cord around when the Pt "
microscope is not in use. To remave the hangers, - i
use a screwdriver. -i_'___.am
il @ Cord hangers
‘H »

i e i
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16) P-CQ Quartz Wedge

The P-CQO quartz wedge is used by inserting it into the slot
of the intermediate tube in place of the P-CL 1/4\ & tint
plate. The quartz wedge is engraved with a scale and can
be used for rough measurement of retardation in the
range of 12.-6x.

It is normal (o bring the top lens of the condenser into the optical path whan observing at a
magnification of 10x or greater. Measuring the retlardation or evaluating by inlefdference color,
however, you need to stop down the condenser apenure diaphragm, or {o swing out the top
lens even for a magnification ot 10x or higher (with 1he apenrure diaphragm fully opened). lo
iluminate wilh light that is as paralle! 1o (he oplical axis as possible.

1 Determination of Extinction Position
Rotate the stage with the specimen under the crossed Soadi e
Nicols to find the direction where the part of the /
specimen 1o be measured appears darkest. f

2 Determinalion of Subtraction Position
Rotale the stage 45° from the extinclion position fo the
diagonal position (direction where the specimen
appears brightest). Insert the P-CQ quariz wedge inlo
the slot of the intermediate tube and conlimm that the
interference color of the section ot the specimen to be
measured changes toward he lower order sids. |f the
interferance color changes toward Lhe higher order
side, rolate lhe stage another 907,

3 Measurement
Move the section of the specimen to be measured 10
the center of the crosshairs of the eyepiece. Next,
slide the P-CQ quartz wedge along the slot and
observe that the interference color sequentially
changes. Stop sliding the quanz wedge where the
dark stripe covers the section of the specimen to be
measured. Reading the value from the quarz wedge
scale at that time can make a rough measurement of
retardation.
Retardation can be measured even more accuralely by
using the P-CS Sénarmont compensator in combination
with the P-CQ quartz wedge.

Read the coale
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® Changing the Voltage Setting

(1) Turrr oft the power switch (turn to ) and
unplug the power cord.

(2) Remove the fuse holder using the
flatblade precision screwdriver. (Use the
tip of the screwdriver 10 push the two Jack
plates toward the center of the fuse
holder. The fuse tolder pops out from
the AC intet.)

(3) Wear gloves and remove two fuses and
the voltage selector from the fuse hoider.

(4) Attach the voltage selector 1o the fuse
holder 8o that the indication of the voltags
providad in your region appears in the
window of the fuse hotder.

(5) Put the fuses and the fuse holder back in
place. Be sure 10 push both sides of the
fuse holder firmly fild it clicks inlo place.

2) Removal of Shipping Clamps

The stage and focusing mechanism are
clamped feor protsction against vibration and
shiocks during transportation. Remove these
shipping clamps with the hexagonat wrensh
provided.
* Stage
Remove two bolts from the boltom of the stage.
« Focusing Mechanism:
Remove the field lens unit to expose a plate
retaining the vertical movement of the
focusing mechanism. The plate is fastened
wilh 3 bolts. Remove the bolis and the plate.

Fuses &

8

- b

Sty
!

"
Voltage wicalion

Fuse holder -

Shipping clamp -—-—«J

Shipping clamp

Vollage selector

.’ - =
L—r Shippirig

clamp
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18) Turning Off the Lamp

Turning off the power switch (lurn 1o {3} swilches
off the lamp.
When storing the microscope:

* Unplug the power cord.
= Wait until the tield Jens unil is cool enough (o touch.
* Return the binocular part 10 its lowest position.

» Cover the microscope with the vinyl dust cover.
(Before covering the microscope, make sure that
the field lens unit is cool enough fo touch.)

* When carrying the microscope. hold it at iis upper
rear and lower froni ends,

19) Epi-illuminator
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When the microscope is used together with the
epi-illuminator, inser the polarizer slider into the
fiter-holder slot far from the light source.

Insect the polarizer naie.
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5)

Evyepieces

Usé the eyepieces with the same magnification

for both eyes. On the right slesve, allach the e POSIOBING pin
eyepiece with crosshairs. lnsert the eyepiece
into the sleeve matching the grooves on the
eyepiece with the positioning projections on the
sleeve,

It you have the rubber eye gquards {options), set
them on the gyepieces so that they fit on the
grooves at the nm of the eyepieces.

Your eyepiece tube may not have the
positioning pins, positicning projections or L~ positioniag ping
rubber eye guards.

Attaching the Analyzer Slider

fRolate and remove the stopper screw at the
end of the slider oppasite of the rotation ring.
Insert the slider into the intermediate tube from
the right side. Relurn the stopper screw to the
slider.

Usually, the rotation ring is placed on the right
sidde of the microscope. If the slider is inserted
from the teft side, the rotation ring can be set
on the left side of the microscope but it may
become a liftle difticult to read out the rotation
angle of the analyzer. Stopper screw

6) Attaching the Objectives

Remove the specimen fromi the stage and fully lower the stage.

The objective of the highest magnification s o be screwed on ta the hole marked with the

circle sticker (standard screw hole marking). Attach the remaining objectives in an order that

when the nosepiece is turned clockwise when seen from above. the magnification of (he

objective increases.

Whenever altaching or removing the objective, be sure to remove the specimen, lower the

stage and use both hands so that it may not drop.

7
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WARNING

handling them.

® Cautions on Handling the Immersion Oil

feak out.

* Do not press the container hard. Oif could splash out.

ingredients.

and see a doctor.

P e e e

+ The tension (lorque) of the coarse focus knob
rotation can be adjusted. To increase the tension,
turn the coarse focus knob torgue adjustment ring
countarclockwise. The torque adjustment ring is
focated at the back of the coarse focus knob. To
decreasa the tension, \urn the ring clockwise. Do
not decrease the tension too much. K itis too

¢ (oose. the stage will fall under its own weight.

§ » if you find an oil drips around the container, wipe then olf.

* Do not leave immersion oil in the sun (uitraviolet rays can damage it).

Tightens.

When hiandling petroleum benzine and absolute alcohol, be sure to follow the instructions
provided by the manufacturers. Since they are highly flammable take great care when

» Close the container cap tightly after use. Make sure that the cap is closed tight alter rafilling
the container. Check the cap periodically to make sure it has not come loose, allowing ¢ to

= Avoid vonlact of immersion oil with eyes or skin. in the event of contact with eyes or skin.
take one of the following measures although Nikon immersion oil does noi confain any toxic

. Contact with skin: Rinse your skin thoroughly with soap and water.
< Contact with eye: Rinse your eye thoroughly with water (more than 15 minutes)

Adjusting the Torque of the Coarse Focus Knob
DT Ve Ve b " Wl e Vs Woa W e NP W e W i il St gl e Wl S g W

Coarse focls kKnob rorque
adiustment finy




?. Replacement of Consumable Materials

K4

1) Replacing the Lamp

ATy .

WARNING

* To avoid electrical shock or damage to the instrument, tumn off the power switch
(turn to < })} and unpiug the power cord before lamp replacement.

* Use the specified lamp. Using a different kind of lamp may damage the
instrument or cause a fire hazard.

\ Specitied Lamp: Halogen lamp 6V-20W (PHILIPS 7388 or OSRAM HLX 64250) or

Halogen lamp 6V-30W (PHILIPS 5761)

A

CAUTION

» The lamp is hot when in use. To avoid burn infury, turn off the microscope and
wait at least 30 minutes (until the lamp is cool enough ta touch) before
attempting to change the lamp.

» Make sure that the contacts of the {amp and socket are not damaged before
installing a new lamp. Mf the contacts are damaged, they may cause poor
iHumination or overheating.

* Insert the lamp’s contact pins fully into the socket holes. If the pins are loose,
the lamp could come loose or result in a contact failure, which will cause
overheating or smoke.

« Be sure to put the field lens unit back in place after replacing the lamp. Never
tum on the lamp without the field lens unit.

» Do not touch the glass part of the lamp using your bare hands. Wear gloves or

’ use a cloth when handling the lamp to protect the surface from fingerprints.

' Wipe off any fingerprints or stains using a clean cloth moistened with alcohol.
Fingerprints will etch into the hot surface of the lamp and reduce the brightness,
) damage the lamp or reduce its service life.

* Handle the lamp gently. Shocks angd vibrations will damage the lamp or reduce
its service life.

24



Read the “Common Sense Safety Instructions” in this manual before assembling the microscope.
Be sure to {ollow the instructions writlen therein. Also, make sure that the power swilch is off
(turned to <) before assembly (o prevenl electrical shock.

Tools Required for Assembly

Hexagonal wrench (two hexagonal wrenches are provided with the microscope), Hatblade
screwdriver

‘ Assembly

{ 1) Input Voltage Check

The nput voltage is indicated in two ptaces at the rear of the microscope: on the hameplale and
above the AC inlet. Cortfirm that these input voltage indications correspond lo the voltage
provided in your region. f not, follow one of the instructions below. The use of microscopes with
the different input voltage indications will cause overcurren! and overheating. which may result in
fire or severs darmagse {o the microscope.

® If the voltage indication on the nameplate R
differs:
Do not plug in the microscope. Comtact your
nearest Nikon representalive. :

® [f the voltage indication above the AC W,m__ﬁm
fnlet differs:
Change the input voltage setting before
turning on the power swilch.

« For the microscope with the nameplate
showing [100/110/120 V ~1: "“““"“%‘"—;—”F”Q}ﬂ voitage
The voltage can be sef to: AC 100V, 110 V & naications
ort20 V.

« For the microscope with the nameplale
showing {220/230/240 V ~}:
The voltage can be set to: AC 220 V, 230 V
or240 V.




2) Replacing the Fuse

oo —e- o~

' WARNING

* To avoid electrical shock or damage to the instrument, turn off the power switch
(turn to () and unplug the power cord before replacing the fuse.

* Use the specified fuse. Using a different fuse may damage the instrument or
cause a fire hazard.

Specified Fuge: 250V 1A, time-lag, high-breaking type, 5x20 miniature
fuse x2

4

' CAUTION

.
» Make sure that the contact of the fuse Is not damaged before installing a new

fuse. If the contact is damaged, a malfunction or overheating may resuit.

» Attach the fuse to the fuse holder securely. If not, the fuse may come loose or a
contact failure may occur, resulting in overheating or smoke.

* Put back the fuse holder securely to its original position.

® Changing the Voltage Setting
(1) Turn off the power switch (turn to ) and
unplug the powar cord.

PO PN

(2) Bemove the fuse holder using the
flatblade precision screwdriver. (Use the
tip of the screwdriver to push the (wo lock
plates toward the center of the fuse
holder, The tuse folder pops out from the
AC injet.)

. (3) Wear gloves and remove two fuses and
the voltage selector from the fuse holder.

{4) Attach the vaitage selector to the fuse
hoider so that the indication of the voltage

provided in your region appears in the wwgé—i;a'i;'a ot
window of the fuse holder.
(5) Put the fuses and the Tuse holder back in Fuse hoide
, place. Be sure to push both sides of the
. fuse holder firmly till it clicks into place.

4]
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3) Attaching the Intermediate
Tube

Fully loosen the eyepiece tube clamp screw on
the microscape arm.

Till the intermediate tube and fit it on the
circular mount of the microscope arm so thal
the paositioning pin on the intermediate tube
malches the positioning groove on the mouni.
Tighten the eyepiece tube clamp screw to fix.

' When tightening the clamp screw, lightly 'I
. press the inlermediate tube clockwise to |
. remove the unsteadiness.

4) Attaching the Eyepiece
Tube and the Eyepieces

Eyepiece tube

Fully loosen the eyepiece tube clamp screw on
the intermediate tobe using Lhe hexagonal
wrench.

Tilt the eyepiece tube and it it on the circular
mouri so that the positioning pin on the
syepiece tube matches the positioning groove
on the mount. Tighten the eyepiece clamp
screw 1o fix.

When tightening the clamp screw, lighlly
5 press the eyepiece tube clockwise to
remove Lhe unsteadingss.

Eyepiece tube
clamp screw

Eyepicce e
clamp screw
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{(4) Working Distance (W.D.)
The clearance between the front of the objective and the upper surface of the coverglass,

when a specimen image is sharply focused. Generally, the higher the magnifying power of the
objective. the shorter the working distance.

{5) Field Number of the Eyepiece
The diameter of the opening of the fieldstop inside the eyepiece measured in mm,
When an eyepiece has an indication of “10x / 227, it means that the magnification is 10x and
the field number is 22 for thal eyepiece.

(6) Real Viewtield
The diameter in mm of the field of view observable through the eyépiece.
Real viewfield = field number of eyepiece / magnification of abjective

(7) Depth of Focus
The dapth (thickness) of the specimen image in focus, exiending above and below the focused
image plane. The larger the N.A. of the objective, the shallower the depth of tocus.

naAa n

Depth of focus { g m) = BN R % 10090

Above is an approximation assuming the resolving power of an eye as 2 minutes.

A is the wavetength of light used. (The depth of focus in the table on P. 42 is indicated for
A=055pm.)

n is the refractive index of a medium between the objective lens and the specimen or
candenser. (n = 1, whan the medium is air. and n = about 1.5 when the medium is oil.)

M is the total magnitication (= the individual magnifying power of the objective x that of the
eyepiece).




Y4}

¢
4
i
.
i
H
!
{
f

Gt B P e

7)

8)

9)

Attaching the Condenser

Lower the condenser holder to the limit using the condenser locus knob.

Insert the condenser to the condenser holder so that its nameplals faces forward. Fix the
condenser by fighlening the condenser clamp screw at the feft side.

Raise the condensaer tilt the fimit.

insert the polarizer to the bottom of the condenser.

When observing the specimen, lower the condenser a little from its uppermaost position so that
the diftuser image of the light source is not visible.

o By

Cendenser holder

Condenser tocus knot -

Condanser
Condensar clamp screw —

Polarizes

Connecting the Power Cord

FARNN

Turn off the power switch of the microscope (tum to {}). Connect one end {socket) of

the supplied power cord to the AC inlet on the rear of the microscope. Connect the other end
(plug) to an AC line receptacle with the ground conduclor (earth conductorj. Make sure that
the power cord is securely connecled.

» Note thal the microscope should be installed near the AC line teceptacie and the AC hne
receptacte should be placed within your reach.

* Use the power cort provided. The use of other cords may damage the instrument or cause
a fire hazard.

« {f using an extension cord. use only a cord that includes a protective earth (PE)} wire.

This completes the assembly of the microscope.

Other Accessories

For instaltalion of other accessaries such as the epi-ilfuminator and the photomicrographic
aquipment. see the manual provided tor each product.
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Troub!es

Carrective Measures

Dirt or dust in the

Condenser position {oo low or

E | Position the condenser slightly

viewtfield. too high. Iowpr than the upper hmxt (P 38)

Aperture dlaphragm closed . Open properly. (P. 21)
too far.

Dirt or dust on the lens | Ciean the lens. (P. 49}

! (condenser, objective, tield
lens, eyepiece, specimen).

i
Troubles Causes

Corrective Measures

Poor image quality (low
resolution, contrast too
low or too high)

Condenser position too low.
Cover glass too thick or thin.
Slide upside down.

No cover glass attached to the
slide.

No immersion oﬂ used on the
front lens of the oil-immersion
objective.

Nikon immersion oil is not used
!or od -immersion observauon

A‘r bubbles in immaersion osl

Immerqron on! found on dry
type objective (especially 40x
objechve}

Aperture dmphragm ciosed
too far.

Correction ring on the objective |
not adjusted. (Only for the
objective with correotlon nng.)

' Close or open properly.

 Position the condenser slightly
lower than the upper limit. (P. 38)

Use a cover glass ol the
spemfaed thickness ({} 17 mm).

Turn over the slide so ma{ lhe

cover gldss faces up.

Aﬂaoh a cover glass 0 17 mm
| thick.
| Apply Nikon immersion oil 16
| the objective. (P. 31)

(P. 31)

Remove bubbles {P. 31)

Clean the oblecnve P 31)

(P 21)

Ad]ust to match the thickness
| of the cover-glass.

Dirt or dust on the lens
(condenser, objeclive, field
lens, eyepiece, specimen).

i Objective for covered

specimen is used to observe
no-covered specimen.

!Cieantne lens. (P. 48)

| Use no-cover-glass objective.
- Note: Indication on the objective
i ~{0.17 : for covered specimen

| «/0: {or no-covered
I specimen
: /-  for covered and no-

covered specimen




(1) Turn off the power switch (turn to (0}
and unplug the power cord.

(2} Wait about 30 minutes untit the lamp
and its surroundings are cool enough
to touch.

(3) Hold the field lens unit at the vertical
grooves on both sides and pull it
toward you to remave it.

{4) Remove the old lamp.

{8} Hold a new lamp wearing gloves or
using a cloth. Insert the famp's
cortact pins fulty into the sockel holes
straight and securely.

Socket

Field lens unit

(6) Put the feld lens unit back in place.

(7) Plug the power cord. we Lamp
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Troubles

Causes

Corrective Measures

image cannot be focused

with high-power

Sfide upside down.

Turn over the slide so that the

cover glass fac,es up

objectives. GCover glass too thick. Use a cover glass of the
specified thicknsass {0.17 mm).
Troubles Causes Corrective Measures

High-power objective
contacts sfide when
changed over from low
power.

Slide upside down.

Turn over the slide so that the
cover qlass faces up.

Cover glass 100 thick.

Use a cover glass of the

spﬁcmed thickness (0 17 mm,».

Dlapter not adjusted correctly

Loose objective.
Note:

Adjust. (P- 19)

Screw in nn the fimit.

Do not tum the nosepiece directly from 4x to 100x. Be

sure to focus correctly on the specimen wifh 10x
objective before switching to higher magnificalion.

Troubles

Causes

Corrective Measures

Ditference in focal point
too large when switching
from one objective to
another.

Diopter not adjusted oorreotly_

Loose ob]echve

Adjust. (P- 19)

Screw in hll the hmn

Troubles

Causes

Corrective Measures

Binocular images not
integrated.

D(opter not adjusted correcnyk

Interpupillary distance not
adjusted correctly.

Adjust. (P. 14)

Adjust. (P. {9)

47




L

i
:!%\ i L

A

{

Optical Characteristics
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Combinations of 10x Eyepiece with
CFI P Objectives

T g W e i s N R Y N D e W g W e N W

Objective Total Numerical | Real Depth of | Resolving | Working
Magnification |Magnification | Aperture Viewfietd* Focus Power Distance
4% 40K 0.1 5.5 mm (5 mm) 632 pm | 2.8 pum 30 mm
10X 100X 0.25 2.2 mm (2 mm) 10t gm | 13 m | 6.1 mm
40X 400X 0.65 0.55 mm (0.5 mm) 12 pm | 0.4 gm | 0.65 mm
100X 1000X 1.25 0.22mm{0.2mmy | 04 ugm | 0.2 ym | 0.18 mm

)

4

" The ligures in the parenthesis are for eyepieces of field no. 20.
The figures out of the brackets are for eyspieces of field no. 22.

Microscope Terminology

(1) Total Magnification

The total magnification of a microscope is the individual magnifying power of the objective
multiplied by that of the eyspiece.

(2) Numerical aperture (N.A))
The numerical aperture is an important factor in determining the efficiency of the conderser
and objective. Ht is represented by the formula:

N.A. = nsin «

where n is the refraclive index of the medium (air, immersion oil, eic.) betwsen the objective
lens and the specimen or condenser, and o is haff of the maximum angle at which light enters
or leaves the lens from or to a focused object point on the oplical axis.

The larger the numerical aperlure the brighter the image and the higher the resolution.

(3) Resolving Power
The ability of an optlical system to discriminate between two discrete objects separated by a
minute distance. The more minute lhe distance, the higher the résolving power of the cplical
systemn. inrelation to the numerical aperture, the resolving power is represented by the
following formula:

A
2RNA

Resotving power = .

[P

where ) is the used wavelength of light. (The resolving power in the above lable is indicated
for A =0.55m.)




Cleaning the Lenses

» Dust is best removed using a solt brush or gauze.

* More persistent din, such as fingerprints, grease and oil, may be removed with lens tissue (or
soft cotlon, gauze) lightly moistened with absolute aicohol (anhydrous athy! alcohof or methyl
alcohot; do not use rubbing alcohol).

» To clean immersion aif off the oil-immersion type objective, uss lens lissue. soft cotton or gauze
fightty moistened with petroleum benzine. i petroleum benzine 1s not available, use methyl
alcohol, In this case, you need 10 wipe three or four times because the detergency of the methyl
alcohol is somewhal weak.

* Absoluie alcocho! and petroleurmn benzine are quite flammable. Take greal care when handling
them and when turning the power switch on and off. Be very careful with fire.

Cleaning the Microscope

* Avoid using organic sotvents (such as alcohal, ether, thinner, elc.) to clean the microscope. Doing
s0 could resull in discoloration of the painted or plastic parts or in peeling of the printed characters.

» We recommend that you use a silicon cloth to wipe down the painted or plastic paris ¢f the
microscope.

» More persistent dirt may be cleaned using gauze lightly moistened with mild detergent solution.

When Not in Use

\'g;. R W W W 8 i W e W P N W Vo W W I 0 il et e WP

» When the microscope is not in use, cover with the vinyl dust cover, and store i in a dry place
where mold is not likely to form.

» Make sure that the powsr swilch is off (turned to (%) and the famp is cool enough to touch
before covering with the vinyt dust cover.

* We especially recommend that the objectives and eyepieces be kept in a containser (such as a
desiccator) wilh desiccant in it.

Periodical Inspections

* To maintain the performance ot the microscope. periodical inspections and maintenance are
recommended.

« For details, contact your nearest Nikon representative.
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W[ Troubleshootmg Tables

It difficuities should be encountered in the course of operation. please recheck the symptoms,
referring to the tables below. before contacling your nearest Nikon representative.

i, Optical

;ﬁé’ B,

2

Troubles : Causes Corrective Measures
Darkness at the periphery, | Revolving nosepiece not in Revolve to click-stop position
no viewtield seen, or click-stop posilion (obyjective nol | (swing the objective corractty
uneven viewfield cenlered in the ophoal path) mto the optmal path)
brightness. Condenser position {00 Iow. Posmon the condenser sli ghlly
. lower than the upper limit.
(P. 38)
Condenser nol installed Install correctly. (P. 38)
oorrecﬂy
Field lens un:t nol mstalled Instai! corru:tly (P. 40}
correctly.
Lamp not mstalled correcﬂy Inslal) correclly (F’ 39 i
: Dint or dust on 1he lens Clean the lens. (P &9)

{condenser. opjective, field
lens, eysepiece, specunen)

Y Optical path selection lever on Sel the lever corr eolly tor
; the tnnocular eyepiece tube is ; 100% binocular part.

not in chick position.

Optical palh selection lever on
the trinocular eyepiece tube is
not sef for 100% binocular
part.

anr is out of posmon Set correcuy on 'he hold IU’]S

The top Iens of the swing- out %wmg inor oul ull thm h("llt
condenser is not set in correct
position

Bertland Iens n the optical Remove n
path.

P-CL, P-CS or P-CQ sliders Set them in correct position.
not sm correctly

Analyzer shder in mtermed{d{e Set correctly
position.

{
@
I




(1) Model Name:

(2) Optical System:

(3) Focusing Mechanism:

(4) Stage:

(5) Revolving Noseplece:

(6) Electrical Specifications

- Lamp Rating:

* Output Rating:

- Input Rating:

Specifications

ECLIPSE E200 POL (Mic

CF infinily correcied oplic

roscope basic unit)

al system

Second objective focal length f = 200 mm
Buill-in diascopic iflumination system (Simplitied Kohler's illuminaticn system)

Fine focus knob graduation: 2 pm/gradualion

Fine focus knob travel:
Coarse focus knob travel:

0.2 mm up or down / revolution
about 37 7 mm up or down / ravolution

Slags vertical movable range: 1.5 mm upward and 25 mm downward from the

focal plane.

3607 rolatable with rotation clamp screw.

0.1° vernier equipped

4-hole fixed type, with sta

ndard screw hole mark

Halogen laimp 6V-20W (PHILIPS 7388 or OSRAM HLX 64250) or
Halogen lamp 6V-30W (PHILIPS 5761)

6V 5A max.

Model for 160, 110, and
* Input vollage:

- Frequency:

* Voltage fluctuation:
+ Rated current:

* Fuse raling:

» Power cord:

120 V Areas

Select from 100 V. 110 V or 120 V AC by relocating the
luse holder in the AC nlet.

50/60 Hz

+10%

0.8 A max.

250V, 1A, time-lag high-breaking type, 5 x 20 miniature
fuse x2

Use only the tollowing power supply cord. Using the
wrong power cord could resull in danger or fire, The

proteclion Class | equipment should be cannected to
PE {proteclive earth) terminal.
» UL listed detachable power cord set. 3-conductoer
grounding lype SVT, No.18 AWG. 3 m long
maximum, rated at 125 V AC minimum.



Troubles

Causes

Corrective Measures

Image not focused on one
side.

Revolving nosepiece nol in
| click-stop position.

surface.

B v e

Specimen rises from stage

Revalve o click-stop position.

| Stabilize it using the specimen
: clips.

Troubles

Causes

Corrective Measures

image shifts during focus.

Revolving nosepiece not in
‘ click-stop position.

Revolve to click-stop position.

Specimen rises from stage
surface.

Stabilize it using the specimen
clips.

| Field lens unit not installed
' correctly.

Instali correctly. (P. 37)

Troubles

Causes

Corrective Measures

Image tinged yeliow.

Blue filter not used.

Lamp'voltage too low.

Use NCB11 fifter.

Adjust the voitage by rotating
the brightness control dial.
(P. 14)

Troubles

Causes

Corrective Measures

Image too bright.

Lamp voltage too high.

Adjust the voltage by rotating
the brightness control diat.
(P.14)

Troubles

Causes

Corrective Measures

Insufficient brightness.

Lamp voltage too low.

| Adjust the voltage by rotating
| the brightness control diat. (P. 14)

Aperture diaphragm closed
too far.

Condenser position too low.

| lower than the upper limit. (P. 38)

| Open properly. (P. 21)

| Position the condenser slightly

Incorrect input voltage.

| Using the voltage selector,

| select the voltage that

| corresponds 1o the voltage

- provided in your region. (P. 34)

{Also see the causes and corractive measures {or electrical problems.)




Troubles Causes | Corrective Measures

Excesswe eye fatigue. Interpupiliary distance not Adjust. (P. 14)
adjusted correuly

Diopter not adjusted oorrec\ly Adjust. (P. 19)

Inadequate brightness or Ad|uqt bnghmess us:ng me
illumination. control dial. (P. 14)

———e

Electrical Problems
:\/\/\/\/W\/V’\-/\/\/\M/\/\/\/W\/\/\/\/\/\

Troubles Causes Corrective Measures ]
Lamp does not Iigﬁt when | No electrical pow;. Ch"éck power cord connestion. |
switched on. (P.38)
No po‘.z.;e.;cmd connected tc | Plug in the bower cord to the |
microscope. | AC inlet. {P. 38)
muIb nol |nseried o Inser correcf.l;r ..... (P 39) :
Lamp bulb burnt out. Hep&ace bulb. (P. '%9}
lri"correct lamp u;ed. .............. Usetthecmed lamp. (P 39‘ |
| Fueegi;wr. out. | Replace fuse. (P. 41) :
Trbubles ] Causes Corrective Measures
I;ickering or unstable Lamp bulb a.bom to fail. ”I.'-;é.blace butb. {P. '19)
lamp brightness. Powar Cor“d_"r”ISt c;;ec_siy = Connecl correcﬂy (P e —_—
connected
.Butb not cormcﬂy msened Into !n.seri rorrec'ﬂy (P. 39)
sockel.
I Troubles E;‘a;uses Corrective Measures
Sudden lamp failure. Incorrect lamp used. Use the specmw‘ Iamp fP 39)
ulur;cSr;'ect ‘mpu_l voltage. Seiecl the voltage that -

corresponds to the voltage
provided in your region using
the voitage selectar. (P, 35)
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Cleaning the Lenses
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» Dust is best removed using a soft brush or gauze.

» More persistent dirt, such as fingerprints, grease and oil, may be removed with lens tissue {or
soft cotton, gauze) lightly moistened with absolute alcohol (anhydrous ethyl alcohol or methyl

( alcohol; do not use rubbing alcohal).

» To clean immersion oil off the oil-immersion type objective, use lens tissue, sofl cotton or gauze
lightly moistened with petroleum benzine. If petroleumn benzine is not available, use methyl
alcohol. In this case, you need to wipe three or four times because the detergency of the methyl
alcohol is somewhat weak.

» Absolute alcohol and petroleum benzine are quite flammable. Take great care when handling
them and when turning the power switch on and oft. Be very careful with fire.

Cleaning the Microscope

e\)’\/\/WVWWW\/\M/WV\/\/WW\

s Avoid using organic solvents (such as alcohol, ether, thinner, etc.) to clean the microscope. Doing
so could resull in discoloration of the painted or plastic parts or in peeling of the printed characters.

» We recommend that you use a silicon ¢loth to wipe down the painted or plastic parts of the
microscope.

« More persisient dirt may be cleaned using gauze lightly moistened with mild detergent solution.

When Not in Use

e\»WVWVWVW\/\/\/\MA/\/\/WW\

- When the microscope is not in use, cover with the vinyl dust cover, and store it in a dry place
where mold is not likely to form.

» Make sure that the power switch is off (turned to O) and the lamp is coot enough to touch
( before covering with the vinyl dust cover.

= We especially recommend that the objectives and eyepieces be kept in a container (such as a
} desiccator) with desiccant in it.

Periodical Inspections

0\1W/VVVWV\N\NVWVVVWW\

* To maintain the performance of the microscope, periodical inspections and maintenance are
recommended.

« For details, contact your nearest Nikon representative.
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Specifications

(1) Model Name:

(2) Optical System:

(3) Focusing Mechanism:

(4) Stage:

(5) Revolving Nosepiece:

(6) Electrical Specifications

+ Lamp Rating:

+ Output Rating:

+ Input Rating:

M

ECUPSE E200 POL (Mic

CF infinity corrected optic

roscope basic unit)

al system

Second objective focal length f = 200 mm
Built-in diascopic illumination system (Simplified Kohler's illumination system)

Fine focus knob graduation: 2 um/graduation

Fine focus knob travel:
Coarse focus knob travel:
Stage vertical movable ra

360° rolatable with rotatio

0.1° vernier eguipped

4-hole fixed type, with sta

Halogen lamp 6V-20W (P
Halogen lamp 6V-30W (P

6V 5A max.

Model for 100, 110, and
* Input voltage:

+ Frequency:

* Voltage fluctuation;
* Rated current:

* Fuse rating:

« Power cord:

0.2 mm up or down / revolution
about 37.7 mm up or down / revolution

nge: 1.5 mm upward and 25 mm downward from the
focal plane.

n clamp screw.

ndargd screw hole mark

HILIPS 7388 or OSRAM HLX 64250) or
HILIPS 5761)

120 V Areas

Select from 100 V, 110 V or 120 V AC by relocating the
fuse holder in the AC inlet.

50/60 Hz

+10%

0.8 A max.

250 V, 1A, time-lag high-breaking type, 5 x 20 miniature
fuse x2

Use only the following power supply cord. Using the
wrong power c¢ord could result in danger or fire. The

protection Class | equipment should he connected to

PE (protective earth) terminal.

+ UL listed detachable power cord set. 3-conduclor
grounding type SVT, No.18 AWG, 3 m long
maximum, rated at 125 V AC minimum.



Model for 220, 230, 240 V Areas

* Input voltage:

* Frequency:

+ Voltage fluctuation:
- Rated current:

* Fuse rating:

* Power cord:

- Protection Class: Class |

(7) Operating Environment

Select from 220 V, 230 V or 240 V AC by relocating the

fuse holder in the AC inlet.

50/60 Hz

+10%

0.4 A max.

250 V, 1A, time-lag high-breaking type, 5x20 miniature

fuse x2

Use only the following power supply cord. Using the

wrong power cord could resull in danger or fire. The

protection Class | equipment should be connected to

PE {protective earth) terminal.

- Approved according to EU/EN standards, 3
conductor grounding Type HOS5VV-F, 3 m long
maximum, rated at 250 V AC minimum.

- Room Temperature; 0"to40°C

* Relative Humidity: 85% max. No condensation should form.
+ Alttude: 2000m max.

- Pollution: Degree 2

* Installation Category
(Overvoltage Category): Category 2
* For indoor use only.

(8) Conforming Standards

* The model for 100, 110, and 120 V areas is @ UL-listed product.
+ The model for 220, 230, and 240 V areas satisfies the EU Low-Voltage Directive.

- The model for 220, 230. and 240 V areas satisfies the EU EMC Directive.

{The modei for 100, 110, and 120 V areas is not covered by the FCC.)
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