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Thank you for purchasing the Nikon products.

This instruction manual is written for the users of the Nikon's Inverted

Microscope ECLIPSE TS100/TS100-F and describes the basic operations of the microscope.
To ensure correct usage, read this manual carefully before operating the instrument.

e It is prohibited to reproduce or transmit this manual in part or whole without Nikon's
expressed permission.

e The contents of this manual are subject to change without notice.

* Although every effort has been made to ensure the accuracy of this manual, if you note any
points that are unclear or incorrect, contact your nearest Nikon representative.

¢ Some of the products described in this manual may not be included in the set you have
purchased.

e Be sure to read the operation manual for any other products (such as a Epi-fluorescense
attachment) used in combination with this microscope.

* HOFFMAN MODULATION CONTRAST SYSTEM® s the registered trademark of MODULATION
OPTICS Inc.
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Safety Precautions B

Warning/Caution Symbols Used in This Manual

Although Nikon products are designed to provide you with the utmost safety during use, incorrect usage or disregard of
the instructions can cause personal injury or property damage and will lead to the forfeiture of all claims against warranty.
For your safety, read the instruction manual carefully and thoroughly before using the instrument. Do not discard this
manual but keep it near the product for easy reference.

In this manual, safety instructions are indicated with the symbols shown below. Be sure to follow the instructions

indicated with these symbols to ensure correct and safe operation.

Symbol Meaning

&WARNING Disregarding instructions marked with this symbol may lead to death or serious injury.

&CAUTION Disregarding instructions marked with this symboi may lead to injury or property damage.
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Saigly rrecautions

Meaning of Symbols Used on the Equipment

The symbol appearing on the product indicates the need for caution at all times during use.

Always refer to the instruction manual and read the relevant instructions before manipulating any part to which the

symbol has been affixed.

Symbol

Meaning

Caution! Biohazard

This symbol label attached on the stages reminds you of the following:

« WARNING: Spillage of a sample from a vessel onto the microscope, presents a biohazard risk.

« To avoid biohazard contamination, do not touch the contaminated portion with your bare hands.

» Decontaminate the contaminated portion according to the standard procedure of your
laboratory.

ry

Caution for heat

This symbol label attached on the lamphouse cover reminds you of the following:

e Lamp and its surrounding areas (including the lamphouse cover) become very hot during and
immediately after ilumination.

« Risk of burns. Do not touch the lamp or surrounding areas during and immediately after
illumination.

e Make sure the lamp and its surrounding areas have cooled sufficiently before attempting to
replace the lamp.

AN

Caution
This symbol label attached near the AC inlet reminds you of the following:
« Check the input voltage before turning on the microscope.
{The input voltage is given on the "nameplate" and on immediate right of the AC inlet.)
e The voltage selector on the microscope sent to the United States is set to "120V” at the factory.
« If the input voltage shown differs from the local voltage level, do not turn on the microscope.
Do the following instead:
Different voitage on the nameplate Contact your nearest Nikon representative.
Different voltage on right of the AC inlet Change the input voltage setting; refer to P.76.
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Safety Precautions

—— &WARNING

1. Intended use of the equipment

This microscope is intended mainly for use in microscopic observation and in the micromanipulation of
living cells and tissue using diascopic (transmitted) and episcopic (reflected) illumination.

It is designed for the main purposes of experimentation and observation, in hospitals or other
laboratories, of such cells and tissue within the fields of genetics, immunology, physiology, pharmacology,
neurology, celiular biology, and molecular biology.

| 2. Do not disassemble.

Disassembly may cause malfunction and/or electrical shock, and will lead to the forfeiture of all claims
against warranty. Do not disassemble any part other than those described in this manual. If you
experience any problem with the microscope, notify your nearest Nikon representative.

3. Input voltage

Make sure that the input voltage indicated on two places (on the nameplate and on the immediate right of
the AC inlet at the microscope's rear) are the same as your local voltage. Do not use the microscope if the
local voltage differs from that required by the microscope. Follow the instructions below if this is the case.
Use of the microscope under the incorrect voltage may cause over-heating due to over-current, possibly
resulting in a fire and damaging the microscope.

¢ If the voltage indicated on the nameplate differs from local voltage, do not turn on the power but
contact your nearest Nikon representative immediately.
If the voltage indicated to the immediate right of the AC inlet differs from local voltage, change the input
voltage setting as described on P.76 before turning on the power. The following values may be set for
the input voltage.
s If the nameplate reads "100/110/120 V ~", the input voltage may be set to 100, 110 or 120 V AC.
(Factory setting: 120 V AC)
o If the nameplate reads "220/230/240 V ~", the input voltage may be set to 220, 230 or 240 vV AC.
(Factory setting: 240 V AC)

Input voltage indications
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r AWARNING

4.

Safety Precautions

Use only the specified lamps, fuses and power cord.

Use only the lamps, fuses and power cord specified. Use of other lamps, fuses or power cord, may result
in damage to the microscope or fire. (For details on the power cord, see P.88.)

When using an extension cord, be sure to use one that inciudes a PE wire (protective earth wire) and be
sure it is connected securely.

« Specified lamp: Halogen lamp 6V-30W (PHILIPS 5761)
« Specified fuse: 250V, 1A, time-lag, low-breaking type 5x20 miniature fuse x2

Heat from the light source

Do not touch the lamphouse while the lamp is_on_and for about 30 minutes after it is turned off as it
becomes extremely hot.

« Allow the lamp to cool sufficiently (for at ieast 30 minutes after being turned off) before replacing the
lamp.

To avoid burns, never touch the lamp or its surroundings while the lamp is lit or within 30 minutes after
switching off the power.

« To avoid the risk of fire, do not allow cloth, paper, or highly flammable volatile materials, such as
gasoline, petroleum benzine, acetone, thinner or alcohol, to come near the lamp or the surrounding
area while the lamp is lit or for about thirty minutes after the lamp has been turned off.

Hazardous sample

This microscope should mainly be used for microscopic observation and micromanipulation of living ceils
and tissue cultures in Petri dishes, microtiter plates, etc.

When handling a sample, check to determine whether the sample is hazardous.

Handle hazardous samples according to the standard procedure of your laboratory. If the sample is of an
infectious nature, wear rubber gloves to avoid infection, and be careful not to spill the sample. In the event
of spillage of a sample from a vessel onto the microscope, decentaminate the contaminated portion
according to the standard procedure of your iaboratory.
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Safety Precautions

— ACAUTION

1. Turn off the power when assembling the microscope, replacing lamps and fuses, and
plugging or unplugging the power cord.

To prevent electrical shock and/or fire, always turn off the power of the microscope (press down the
front-haif of the power switch) before plugging or unplugging the power cord. Also, always turn off the

power of the microscope and unplug the power cord when assembling the microscope, or replacing lamps
or fuses.

2. Do not wet the microscope or aliow foreign matter to get inside.

If the microscope becomes wet, a short circuit may result that could damage it or make it extremely hot.
Similarly, a short may occur if foreign matter gets inside. If you accidentally spill a liquid on the
microscope, immediately turn off power to the microscope (press down the front-half of the power switch)
and unplug the power cord. (Take care not to touch the cord with wet hands at this time.) After unplugging
the microscope, use a dry cloth to wipe away any moisture.

If liquid spills on the water tray, use tissue paper to absorb it from the groove on the left. Then remove the
water tray cover using a hexagonal wrench. Wipe dry the inside if there is any moisture. Check if the lamp
cable connector or AC inlet on the rear panel are wet, and if so, wipe them dry.

If any liquid or foreign matter gets inside, do not use the microscope, but contact your nearest Nikon
representative.

3. Disposal of the microscope

To avoid biohazard risk, dispose of the microscope as the contaminated equipment according to the
standard procedure of your laboratory.
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Safety Precautions

~ &npooYAAEH

i

1. KAcioTe To diakonTn TpoPodociag npiv and cuvapHoAdynan Tou HIKPOOKOMiou,
avTikaTaoTaon AaunTtipa i acpaisiag kabwg Kai NeIv TRV eicaywyn i ££aywyr Tou kaAwdiou
Tpopodoaiag.

KAgioTe To diakonTn Tpogodoaiag (MIETTE Npog Ta KATW TO EUNPOTEI0 APIOU Tou SIAKOATN TPOPodoaTiac)
npiv Ty £100ywyn f e§aywyn Tou kaAwdiou Tpopodoaiag, via va anoTpEWeTe TNV NAEKTponAngia kai/n
nupkayia. Eniorg, va kAgiveTe navta 1o S1IakonNTn TpoYodooiag Kal va agaipeite 7o KaAwdIo Tpopodosiac
npIv T gUVApEoAOYNON TOU HIKPOOKOMNIOU KAt fpiv TNV aAAayn Tou AGUNTApa i TnS ao@aAsiac.

2. Mnv apnveTe va £i0éABouv 0TO HIKPOOKONIo Eva oToixsia ] va Bpaxsi.

Av TO HIKPOOKOMIO NAPEl UYPOOia UNAPXE! KivOuvog va npokAnBei BpaxukUKAWPG nou 8a pnopoucs va
npokaAeosr {npida i unepBeppavon. Mapopoiwe, UNApPXE! KivBUVOG BPaXUKUKAMUGTOC GV EI0XWPNTOUY E¢va
oToixeia. Av KaTta AaBog nNEcer vepo NAvw OTO HIKPOGKOMIO, KAEICTE QUECWE TO BIAKONTA TPOoPodoaiac
(meoTe To epnpdabio TuRpa Tou diakdnTn Tpowedoaiag) kat ByAATe To KoAwdIO TPoWOodooiac and Tnv npida.
(®povTioTe va pnv ayyifeTe To KAAWSI0 Pe uyPa XEPIa) Apol anocuvdEseTe To KaAwdio Tpopodoaiac,
OKOUMIOTE TO UIKPOOKOMIO LE £va OTEYVO nav:.

Av Siappeuoe uypo oTo digko vepoU, XPNOIHONOINATE UIa XGPTOMETCETA Vi va TO ANopPoPAOETE and Tnv
EYKONA apIOTEPG. 27N CUVEXEIO APAIPEOTE TO KANAK! TOU SIOKOU VEPOU pe £va eEaywvikd kAe1di. KaBapioTe
KQI OTEYVWOTE TO E0WTEPIKO ano ano Tnv uypaoia. EAEYETE av 0 CuvdETAPAG Tou KaAwdiou Tou AapnThpa
1 g €100d0u AC gTOV Nigw NivVaKa €ival uypd <ai, 6'auThv TNV NEPINTWON, OTEYVWOTE Ta.

Av 1oxwpnasl uypo N EEva TTOIXEID OTO E0WTEPIKO, WN XPNOILONCISITE TO PIKPOOKONIO, aAAG ancuBuvBeite
oToV NANCIECTEPO avTinpoowno Tng Nikon.

3. Anoppiyn TOU HIKPOOKOMIOU

Ma tnv anoguyr BIoAcyIKOU kivEUVOU, anoppiwyTe TO HIKPOOKOMIO WC HOAUTHEVO E0MAITUG CUUQWVA UE T
cuvnBn diadikagia Tou spyacTnpiou cac.
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Safety Precautions

Notes on Handling the System

Notes on Handling the System

(1) Installation or storage location

The microscope is a precision optical instrument. Using or storing the instrument under unsuitable
conditions may damage it or may have an adverse effect on its precision. The following conditions
should be kept in mind when selecting the installation location.

Avoid installing in a place exposed to direct sunlight, or directly under room fights or any other
bright place. The image quality deteriorates in bright surroundings because of the extraneous
light entering the objective.

Select a location having a temperature from O to 40 C and a relative humidity of 85% or less.
(If installed or stored in a location subject to high temperatures and humidity, mold or

condensation may form on the lens, resuiting in lowered performance and possible damage to
the microscope.)

Install in a place with little dust and dirt.
Install in a level place free from vibrations.
Install on a sturdy desk or table that can bear the weight of the microscope.

Select a layout that allows easy detachment of the power cord from the AC inlet of this
microscepe in the event of emergency.

This microscope emits weak electromagnetic waves. The accuracy of any precision electronic
cquipment may be adversely affected if positioned too close. If the microscope affects TV or
radio reception, move the radio or TV further away from the microscope.

(2) Carrying the microscope

The microscope is a precision optical instrument.

Handle it carefully and do not subject it to strong
physical shocks. The accuracy of the objective in
particular may be adversely affected by even a weak

physical shock.

(3) Handling lamps

Securely hold the microscope at the bottom front
and back when transporting it.

Do not grasp the focus knobs, eyepiece tube, stage,
etc. when carrying the microscope. This could
cause the part to come off, resulting in damage to
the microscope.

Do not touch the lamp glass with bare hands. This
may soil the glass surface. degrade performance,
damage the lamp, and/or reduce the life
expectancy of the lamp. Wear gloves or use a piece
of cloth when handiing lamps. If the glass surface
becomes dirty, wipe with clean cloth lightly
moistened with alcohol.

Do not subject the lamp to shocks or vibrations as this may damage the lamp or shorten its life
expectancy.
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>diety rrecautions

Notes on Handling the System

* When replacing the lamp, check that the contacts are not damaged. If they are damaged, the
lamp may not light or may overheat. Also, be sure to insert the lamp into the socket as far as
it will go. If the lamp is installed improperly, it may fall out or overheat or smoke due to poor
contact. Be sure to securely install the lamphouse cover after replacing the lamp.

» Do not break the used lamps; instead dispose of them as special industrial waste or according
to the laws applicable to your municipal waste system.

(4) Focus knobs

Do not rotate the left and right knobs in opposite
dircctions at the same time. Also, do not continue to
rotate the coarse focus knob after the stage has
reached the upper or lower limit of its motion. These
actions will damage the microscope.

(5) Objectives

When observing suspended celis in the container, it is
necessary to set the objective closer to the container
than usual in order to achieve proper forus. If the
objective is switched while set this close, it will strike
the end of the container. Lower the objective before
rotating the revolving nosepiece when it has been set
close like this.

Also, before placing large containers on the stage, be
sure that the tip of the objective does not stick out
farther than the stage surface.

Do not twist in opposite directions.

(6) ¢ 35-mm petri dishes

When using a o 35-mm petri dish, always attach the supplied round-holed ring to the stage. Using
the long-holed ring instead may result in the dish falling through the opening.

(7) Absolute alcohol

When using absolute alcohol to wipe away immersion oil, always follow the instructions provided by
the manufacturer. Keep this flammable liquids away from fire or sparks.
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“Names of Parts

This microscope consists of the parts shown in the figure below.

Eyepiece

Condenser

Stage

Eyepiece tubé

—— Objective

Revolving nosepiece

Fuse (x2)
Microscope base

o o

.

Power cord

This figure shows an ECLIPSE TS100-F with ELWD condenser.
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“ Names of Operational Parts

Filter holder Lamphouse cover

Holds up to two filters, such as the GIF fiiter for phase contrast To remove the cover, press the
microscopy and NCB filter for bright-field microscopy. front and back hem and puil
upward. Before replacing the
lamp, (1) turn off the power, (2)
unplug the power cord, and (3)
wait for the lamp to cool.

l— Illumination pillar

I Condenser clamp
. screw

Condenser aperture diaphragm lever
Moving the lever to the right opens the aperture and moving the lever 1o
tha left closes the aperture.  Closing down the aperture allows
observation of transparent specimens even under bright-field microscopy
though its resolution is reduced.

Fully open the aperture diaphragm during phase contrast MICroscopy.
During brnight-field microscopy, close the aperture diaphragm to 709% of
the numerical aperture of the objective to get a sharp image wth good
contrast.

{The aperture diaphragm lever works the same for HMC condenser.
Fully open the aperture diaphragm during HMC microscopy.)

Slider installation
hoie

This hole allows the
installation of a Phase
slider.

(The HMC condenser
has the hole for
installing the HMC

Diopter adjustment rings slider.)

Adjust independently to
compensate for the difference
between your left and right
eye. (P.59)

Mechanical stage
installation screw
holes

Optical path changeover knob (bottom panet)
(TS100-F only)

Switches the light path between the
binocular eyepieces and the vertical tube.
PHOTO: 0% to the eyepieces and
100% to the vertical tube.

BINO: 100% to the eyepieces and
0% to the vertical tube.

The TS100 does not have this feature.

Water tray

Water tray cover
clamp screw

Vertical tube (TS100-F only)

Accepts various types of adaptors to
allow the attachment of a camera or
other photomicrographic equipment.

The TS100 does not have this feature. L Fine focus knob

Coarse focus knob

Coarse torque adjustment ring
Adjusts rotation torque of the
coarse focus knob

Brightness Adjuster
Turn clockwise to increase

voltage to the lamp and to
brighten the viewfield.
N N Turn counterclockwise to

decrease voltage to the lamp and
to darken the viewfield.

Nameplate

Power switch

Press down the rear-half of the switch to turn
on the power and to light up the lamp. (The
switch also lights.)

Press down the front-half of the switch to AC inlet
turn off the power and to turn off the lamp. Lamp cable connector
(The switch also goes off.) Fuse holder

(voltage selector)

This figure shows an ECLIPSE TS100-F with ELWD condenser.
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m Microscopy

— Microscopy

1

Turn on the lamp. -

Turn on the power to the microscope (press down the
rear-half of the power switch) to turn on the lamp.
Adjust the brightness of the viewfield with the
brightness adjuster. (Turn clockwise to increase
brightness. Turn counterclockwise to decrease
brightness.)

When using the TS100-F, set the optical path
changeover knob to BINO before adjusting the ON . Brightens
brightness of the viewfield.

Adjust the interpupillary distance.

Looking through the eyepieces , adjust the distance
between the binocular eyepieces so that the left and
right viewfields overlap to form a single image. (This
operation sets the distance betwzen the eyepieces to
match that between the operator's eyes.)

Q-0

Adjust so the left
and night viewfields
form a single image.

Diopter
adjustment
ring

Set the diopter adjustment ring to
the reference position.

Turn the diopter adjustment <ing on the right

eyepiece to align the 0 line with the reference line.

Also align the 0 line of the left diopter adjustment
ring with the raference line.

Reference
ling

Fully open the aperture diaphragm.

Move the aperture diaphragm leve- on the condenser
to the full right to fully open the aperture.

Set the specimen in place. Aperture
diaphragm

Place a specimen on the stage. Adjust its position fully open

so that the center of the container (that has the even
thickness) comes under the optical path.

When using a v 35-mm petri dish, always attach the
supplied round-holed ring to the stage to prevent the
dish from falling off.

(See P.67 when using other con:ainers.)

Specimen
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11T Microscopy

1 Microscopy

6 Adjust the diopter.

Adjust the diopter adjustment rings of tve eyepieces
according to the visual power of your left and right
eyes. Once this adjustment is complete, fuli
performance of the objectives will be properly
achieved, including their parfocality.

(1) If a Phase slider or HMC slider is set, enter an
empty hole into the optical path or remove the
slider from the condenser.

(2) Placethe 10x objective in the optical path. Turn
the coarse and then the fine focus knob to bring
the specimen into focus.

(3) Place the 40x objective in the optical path, and
turn the focus knobs to bring the specimen in
focus. (When the 40x objective has a
correction ring, adjust it to compensate for the
thickness of the container. See F.70 for
details.)

(4) Place the 10x objective in the optical path
again. Look through the right eyepiece with
your right eye and, without touching the focus
knobs, turn the right diopter adjustment ring to
bring the specimen into focus.

(5) Look through the left eyepiece with your left
eye and, without touching the focus knaobs,
turn the left diopter adjustment ring to bring
the specimen in focus.

(6) Repeat steps (3) through (5).

(7) 1If a phase slider or HMC slider was removed,
return it to its original position.

Observe the specimen.

Observe the specimen using the optimal microscopy
method.

For phase contrast microscopy, see P.60.

For Hoffman modulation contrast microscopy, see P.62.

For bright-field microscopy, see P.65.

Turn off the lamp.

Press down the front-half of the power switch to turn
off the lamp. After the lamphouse cools, cover the
microscope with a vinyl cover so that it does not
gather dust.
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I Microscopy

2 Phase Contrast Microscopy

n Phase Contrast Microscopy

[n order to perform phase contrast microscopy, the following items are required: an ELWD
condenser, objectives for phase contrast microscopy, a phase slider (either non-centerable or
centerable), an annular diaphragm Ph2 (when Ph2 objective is used), a GIF filter and a centering
telescope {(only when a centerable phase slider is used).

1 Attach the ELWD condenser.

Attach the ELWD condenser to the illumination pillar.

2 Attach the phase slider.

Insert the phase slider into the condenser.
(When you are planning to use a Ph2 objective, attach the annular diaphragm Ph2 to the slider in
advance.)

3 Insert a GIF filter.

Place a GIF filter on the filter holder. (Voluntary.)
The GIF filter will improve the contrast of the phase contrast image.

4 Fully open the aperture diaphragm.

Move the aperture diaphragm lever on the condenser to the rightmost to fully open the aperture.
Always fully open the aperture diaphragm for phase contrast microscopy. If the aperture
diaphragm is closed, it will obstruct the annular diaphragm and the phase contrast effects cannot
be obtained.

GIF filter

Filter holde
flter holder Annular diaphragm Ph2

|

ELWD condenser

Aperture
diaphragm
fully open.

" Phase slider
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LIl Microscopy

2 Phase Contrast Microscopy

Center the annular diaphragm.

(Only when using a centerable phase
slider.)

Center the annular diaphragm so that it aligns with the
phase ring of the objective. Perform this adjustment
with the center of the container (having an even
thickness) in the optical path.
the container.

(1)

Avoid the periphery of

Place the 10x phase contrast objective (Ph1) in
the optical path.

(2) sSlide the phase slider to place the Ph1 annular
diaphragm in the optical path.

(3) Taking care not to alter the position of the diopter
adjustment ring, remove one eyepiece from the
eyepiece tube and insert a centering telescope in
its place.

(4) Holding down the flange of the centering
telescope, turn the eyepiece of the centering
telescope and focus on the objective phase ring.
(5) Insert two hexagonal screwdrivers into the
centering holes on the phase slider and, while
looking through the centering telescope, center
the Ph1 annular diaphragm image so that it aligns
with the phase ring.

(6) If you are using an objective with a Ph code other
than Ph1, place that objective and the annular
diaphragm having the same Ph code as that
objective in the opticai path, and center the
annular diaphragm in the same manner described
above

Select the desired phase contrast objective.

Turn the revolving nosepiece and place the phase
contrast objective of the desired magnification in the
optical path. (Turn the revolving nosepiece until you
feel it click 1in place.)

Place the annular diaphragm corresponding
to the objective in the optical path.

Place the annular diaphragm having the same Ph code as
the objective in the optical path and observe. Since
optical conditions worsen by the difference in the
thickness of the container depending on the location, the
center of the annular diaphragm may become dispiaced
If the contrast suddenly worsens, check the condition of
the setup and, if necessary, center the annular
diaphragm again.

Adjust the correction ring on the objective.

If the objective has a correction ring, adjust the ring
according to the thickness of the container. For
details, see P.70.
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II1 Microscopy

.

3 Hoffman Modulation Contrast (HMC) Microscopy

n Hoffman Modulation Contrast (HMC) Microscopy

In order to perform HMC microscopy, the following items are required. an HMC condenser,
objectives for HMC, an HMC slider (with slit diaphragms), and a centering telescope.

Attach the HMC condenser.

Attach the HMC condenser to the illumination pillar.

2 Attach the HMC slider.

Insert the HMC slider into the condenser.

(Attach the slit diaphragm to the HMC slider in advance if the slit diaphragms are removed from the
slider. See P.79 for details.)

3 Remove the filters.

If there are any filters in the filter holder, remove them all or remove the filter holder itself.

Fully open the aperture diaphragm.

Move the aperture diaphragm lever on the condenser to the rightmost to fully open the aperture.
Always fully open the aperture diaphragm for HMC microscopy. If the aperture diaphragm is closed,
it will obstruct the slit diaphragm and the proper image cannot be obtained.

Remove all filters

Filter holder

HMC condenser

Aperture
diaphragm

' Slit diaphragm
k. fully open.

HMC slider

F
H
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i MICroscopy

3 Hoffman Modulation Contrast (HMC) Microscopy

5 Orient the slit diaphragm.

Orient the slit diaphragm so that it properly overlaps
the modulator (focal plane pattern) on the HMC
objective.

(1) Place the 10x HMC objective (MC1) in the
optical path.

(2) Slide the HMC slider to place the MC1 slit
diaphragm in the optical path.

Eyepiece é

(3) Taking care not to alter the position of the — Exit pupil of
diopter adjustment ring, remove one eyepiece Bright _ / the objective
from the eyepiece tube and insert a centering area (B)/ :

o Dark area (D)
telescope in its place. Slit \
diaphragm®,

(4) Holding down the flange of the centering image \

. o ) T Glay area (G)
telescope, turn the eyepiece of the centering —

The contrast is attained in
the direction of the arrow.
The modulator and slit diaphragm image.

telescope and focus on the objective modulator

(focal plane pattern) and slit diaphragm image.

{5) Taking care not to alter the position of the
correction ring on the objective {if any), turn
the modulator ring on the objective to orient

Modulator ring

the modulator pattern in the direction in which

you wish to apply contrast.
Be sure at this time, to closely osserve where
the slit diaphragm image is located versus the b g

modulator pattern. HMC objective

(6) Remove the MC1 slit diaphragm from the
optical path. Then, using a hexagonal

screwdriver, press one of the grooves in the slit
Slit image

—/
/

Parallel to G area. ————

\ -

\. '
SN __/\G

diaphragm'’s circumference and rotate the
diaphragm so that the lengthwise direction of
the slit image becomes parallel to the
modulator’s G area. (Re-insert the MC1 slit
diaphragm in the optical path to check whether

or not the two are parallel. For fine adjustment,
turn the modulator ring.)

(7) Insert two hexagonal screwdrivers into the
centering holes of the HMC slider. Then, while
looking through the centering telescope, adjust
so that the slit diaphragm image perfectly
overlaps the modulator's G area.

(8) If you are using an objective with an MC code
other than MC1, place that objective and the

M
slit diaphragm having the same MC code as | ; i
. ) Correctly adjusted\ U
that objective in the optical path and orient modulator and slit \
them in the same manner described above. diaphragm image \\\___,,/\G
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I Microscopy

=

3 Hoffman Modulation Contrast (HMC) Microscopy

6 Select the desired HMC objective.

Turn the revolving nosepiece and place the HMC
objective having the desired magnification in the
optical path. (Turn the revolving nosepiece until you
feel it click in place.)

7 Place the slit diaphragm
corresponding to the objective in
the optical path.

Place the slit diaphragm having the same MC code as

the objective in the optical path and observe.
Depending on the specimen, changing the direction

of the contrast may make easier observation.

Change the direction of the specimen by rotating the

Place the slit diaphragm having
the same MC code as the objective
and slit diaphragm as necessary. in the optical path.

container, or change the direction of the modulator

8 Adjust the correction ring of the
objective.

If the objective has a correction ring, adjust the ring
according to the thickness of the container. For

detalls on adjusting this correction ring, see P.70.

Supplementation>

If your specimen is as shown in the figure (@) below, further attention must be given on the direction of the
modulator and the slit diaphragm. The refractive plane produced by the boundary of the solution has a large
gradient. When the boundary of the solution is laid perpendicular to the contrast direction of the modulator (the
direction the contrast is attained), the spacimen image cannot be observed clearly duc to extremely strong
contrast (see figure (b)).

In this case, rotate the modulator so that the contrast direction becomes parallel to the boundary of the solution
(see figure (c)). Do not forget to adjust the position of the slit diaphragm at the same time.

Fig. (a) Fig. (b) Fig. (c)
— Culture dish Contrast direction
~ o N
0
ars \ S
/ RS T =1 ~
' Lol | 2l
,,H')l | a §!
Viewfield \ "/ |/ = I i
N/ / / o \ \. H /
Solution including | / ~Boundary & | \ ./ 7 Boundary
- the specimen to be \E// S DA
cbserved. Viewfield v Viewfield
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Lo Ieroscopy

4 Bright-field Microscopy

_ Bright-field Microscopy

1

Remove the annular diaphragm and slit diaphragm from the
optical path.

If a Phase slider or HMC slider is set, enter an cmpty hole into the optical path or remove the slider.

Insert an NCB filter.

Insert an NCB11 filter into the filter hoider to change the illumination to the white light. Since the
color temperature differs by the lamp voltage, turn the brightness adjuster till the background color

becomes white. If the viewfield becomes too bright by this adjustment, add an ND filter to the
filter holder.

Switch to the desired objective.

Turn the revolving nosepiece to enter the desired objective in the optical path. (Turn the revolving
nosepicce until you feel it click in place.)

Adjust the aperture diaphragm.

Adjust the size of the aperture diaphragm so that it is 70% to 80% of the numerical aperture of the
objective.

For details on adjusting the aperture diaphragm, see P.66.

Note that the aperture diaphragm is attached to the condenser and cannot be adjusted if the condenser
has been removed.

NCB filter
Close down to 70% to 80% of
the numerica! aperture of the
objective.
Filter holder ject

70-80% 2
100%
Objective pupil

Aperture diaphragm
size

Set to an empty hole or remove
the slider.
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_ Aperture Diaphragm

The aperture diaphragm adjusts the numerical
aperture (N.A.) of the illumination system.

Aperture of this diaphragm determines optical
resolution, brightness, contrast, and depth of focus.
Narrowing down the aperture diaphragm decreases
resolution and brightness, and increases contrast
and depth of focus. Because these characteristics are
interrelated and cannot be controlied one by one, the
aperture must be adjusted for each specimen and
application.

Adjustment of the aperture diaphragm is especially
important for bright-field microscopy, differential
interference contrast microscopy, and
photomicrography. Generally, aperture settings of

70 to 80% of the objective N.A. yield good images of

appropriate contrast.

Adjust the aperture of the diaphragm while actually
observing the diaphragm image through the
eyepiece tube. Leftward rotation of the aperture
diaphragm lever stops down the diaphragm.
Rightward rotation opens it.

Remove one eyepiece, then insert the centering
telescope. Hold the flange of the centering telescope
with one hand and rotate its eyepiece for focusing.
The images of the objectives exit pupil (appears
bright round) and the aperture diaphragm become
visible. {If the image of the aperture diaphragm is
not seen, stop down the aperture diaphragm
further.) While observing these images, adjust the
aperture diaphragm lever until the aperture of the
diaphragm reaches 70 to 80% of the exit pupil of the
objective.

Be sure to always fully open the aperture diaphragm
when performing phase contrast microscopy. If the
aperture diaphragm is closed, it will obstruct the
annular diaphragm and the phase contrast effects
cannot be obtained.

Be sure to always fully open the aperture diaphragm
when performing HMC microscopy. If the aperture
diaphragm is closed, it will obstruct the slit
diaphragm and a proper image cannot be obtained.
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v Operation of each Part

n Specimen and Stage

1 Round-holed and long-holed rings

When using a small container such as o 35-mm petri

dish, always attach the supplied round-holed ring to

the stage. Using the long-holed ring instead may s
result in the dish falling through the opaning.

Attach the long-holed ring to the stage when using l

relatively large containers, such as microplates.
Specimen

2 Observing suspended cells

When observing suspended cells in the container, it
is necessary to set the objective closer to the
container than usual in order to achieve proper
focus. If the objective is switched while set this close,

it may strike the edge of the container. Be sure to Round-holed  Long-holed
ring ring

first lower the objective before rotating the revolving
nosepiece when it has been set close like this.

Specimen
holder frame

Do not bend.

Mechanical
stage

3 Using the mechanical stage

For details on attaching the mechanical stage, see
P.80.

Turning the upper knob of the mechanical stage
moves the stage back and forth while turning the
lower knob moves it left and right. Take care not to
bend the specimen holder frame as it is coupled with
a thin plate.

96-hole plates can be directly inserted into the

specimen holder frame. Insert other containers into ¢ .

the specimen holder frame using the assorted Moves the

specimen holders. stage back
and forth.

Moves the stage left and right.

Blood cell count plate holder (35x76-mm)

#——— Terasaki holder (for Terasaki plates and ¢ 65-mm petri
dishes)

Slide glass holder (for slide glass and ¢ 59-mm petri
dishes)

Assorted specimen holders

E-67
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4 Using large containers

When using oblong containers, more stable
observations are possible by attaching a sub-stage
to the sides of the stage. (For details on attaching the
sub-stage, see P.80.)

When using a large, thick container, remove the
condenser and place the container on the stage.
Note that only simple bright-field microscopy is
possible while the condenser is removed.

Before placing a large container on the stage, check
that the tip of the objective does not stick out beyond
the top surface of the stage.

“ Focusing Device

The arrows in the figure shows the directions in
which you rotate the focus knob to move the
objectives.

The following shows the relationship between
rotation of the knobs and movement of objective:

One scale division on the fine focus knob gives
2 um of objective movement.

One rotation of the fine focus knob gives 0.2 mm
of objective movement.

One-tenth rotation of the coarse focus knob gives
3.8 mm cf objective movement.

The coarse/fine focus knobs provide a 7-mm upward
stroke and 3-mm downward stroke from the
reference position.

The torque of the coarse focus knob can be changed
by turring the coarse torque adjustment ring located
at the base of the coarse focus knob on the right.
Turning this adjustment ring counterclockwise
increases the torque, while turning it clockwise
decreases the torque. The torque of the coarse focus
knob is pre-adjusted at the factory, but can be
adjusted to taste by the user. Take care not to
over-loosen the torque so that the revolving
nosepiece does not fall of its own weight.

Do not rotate the left and right focus knobs in
opposite directions at the same time or continue
turning the coarse focus knob after the stage has
reached the Iimit of its motion as this may resuit in
damage to the equipment.
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B Filters

It is possible to insert up to two filters in the filter holder located under the lamphouse. The following
filters are available for use as required by the application.
Note that all filters must be removed when performing HMC microscopy.

——— T ——

For brightness adjustment on norrnal microscopy and photomicrography. 1

ND2 filter: ) ) . o
Reduces light quantity to 1/2. (Approx. 50% transmissivity)
NDS filte For brightness adjustment on normal microscopy and photomicrography.
Hier:
Reduces light quantity to 1/8. (Approx. 12.5% transmissivity)
For correcting the color temperature on normal microscopy and on color
hotomicrography (day light type).
NCB11 filter: : graphy (day light type)

Remove this filter from the optical path when making photomicrography with
tungsten tyoe color film or monochrome film.

Green interference filter.
GIF: For improving the contrast in microscopy with monochromatic light and in
monochrome photomicrography.

For reducing the influences of heat rays in the illumination light on the
sample.

Use the heat insulation filter for a sample quite sensitive to heat, though the
microscope has a built-in heat insulation filter.

Heat insulation filter:

B obicctives

1 Ph codes

A Ph code (PhL, Ph1 or Ph2) is printed on each of the objectives for phase contrast microscopy.
Regardless of the magnification of the objective, be sure to insert the annular diaphragm having the
same Ph code as the objective in the optical path when performing phase contrast microscopy. (The
annular diaphragm must also be centered when using a centerable phase slider before making

observations.)
Although Nikon also offers an objective for phase contrast microscopy with a Ph code of Ph3, this
objective is for high-magnification applications and cannot be used for phase contrast observation

L Ll L A AR e AA
WILE UIC 1D LUV 1OLUUTT .

2 MC codes

An MC code (MC1, MC2 or MC3) is printed on each of the objectives for HMC microscopy. Regardless
of the magnification of the objective, be sure to insert the slit diaphragm having the same MC code
as the objective in the optical path when performing HMC microscopy. (The slit diaphragm position
must also be aligned with the HMC objective modulator before making observations.)
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Objective with correction ring

An inverted microscope is frequently used to observe specimens through the bottom plate (made
of glass or plastic) of a laboratory dish or culture bottle. For such applications, because the bottom
plate thickness differs, the normal objectives (for 0.17 mm thick cover glass) may not provide clear
images, disabling the microscope from demonstrating its full performances. In such cases, use an
objective with a correction ring to compensate for bottom plate thickness.

The objectives with correction rings are not intended to compensate for wedge-like changes of
thickness at edges of a container. We recommend that they should be used for compensation for
even thickness.

Adjusting the correction ring

(1) Adjust the scale of the correction ring to the thickness of the bottom plate of the container.
This thickness should be a measured value or the value stated by the container manufacturer.

(2) Focus on the specimen with the focus knob.

(3) Rotate the correction ring clockwise or counterclockwise slightly if the image has poor
resolution and/or contrast. When the correction ring is rotated, the specimen image becomes
slightly out of focus. Adjust the focus again with the fine focus knob.

(4) If the resolution and contrast are improved, rotate the correction ring further in the same
direction, then adjust the focus again.
If the resolution and contrast are deteriorated, rotate the correction ring in the reverse
direction by the amount about double the previous turn, then adjust the focus.
In this way, rotate the correction ring in the same direction if a better image is obtained, or
rotate it in the reverse direction if a poor image is obtained. Repeat this operation to find the
best point.

The 0 mm pesiticn of the correction ring is used for micrascopy of a specimen with no cover glass.
We recommend that you take a note of the reading of a well-visible position on the correction ring.
Your note should help when you later use containers having different bottom plate thickness.

Cover glass thickness

A specified cover glass thickness is indicated on each objective. ("o /0.17" indicates a cover glass
thickness of 0.17 mm.)

For an objective with a 0.17 mark, place a specimen so that its cover glass (G.17 mm thick) faces
the objective. (For an inverted microscope, set a specimen so that its cover glass faces down.) An
objective with a 1.2 mark is for a slide glass with thickness of 1.2 mm. Place a specimen so that
its slide glass faces the objective. (For an inverted microscope, set a specimen so that its cover
glass faces up.)

When you observe a specimen in a laboratory dish or the like at high magnification through a glass
not conforming to the specified thickness, we recommend use of an objective that has a correction
ring capable of correcting the glass thickness error.

Oil immersion objectives

Objectives which have a black band around the tip and on which "Oil" is printed are oil immersion
objectives. Cil immersion objectives are used by filling Nikon immersion oil between the tip of the
objective and the specimen. Use non-fluorescent oil when performing fluorescence microscopy with
an oil immersion objective intended for fluorescence microscopy.
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Take care not to allow air bubbles

When filling with oil, take care that no air bubbles form inside the oil. The presence of air bubbles
degrades the viewed image. To check for air bubbles, remove one eyepiece, fully open the aperture
diaphragm, and fook at the exit pupil of the objective (appears bright round). If it is difficult to see,
remove one of the eyepieces, attach a centering telescope in its place, and observe while changing
the focus by rotating the eyepiece of the centering telescope.

If there are bubbles in the oil, remove them by one of the following methods:

» Turn the revolving nosepiece slightly, moving the oil-immersed objective back and forth once or
twice.

* Add more oif.

* Remove the oil and replace it with new oil.

Handling immersion oil

Use as little oil as possible. If too much oil is applied, the excess will flow onto the stage and other
parts.

Any oil remaining on an oil-immersion type of objective or staining on the tip of a dry type of
objective has a negative effect on viewing. After using oil, wipe all of it away and make sure that
there is no oil on the tips of the other objectives.

To wipe away oil, wipe lightly 3 or 4 times using lens tissue dampened with absolute alcohol (ethyl
alcohol or methyl alcohol). Items may be wiped more cleanly by making sure not to wipe with the
same part of the tissue more than once. A nice finish may be obtained by wiping again with dry lens
tissue.

S
X
<
Z
@

When using absolute alcohol, always follow the instructions provided by the
manufacturer. Keep these flammable liquids away from fire or sparks.

Precautions when using immersion oil

* Make sure to securely tighten the cap after use. After adding oil to the container, securely
tighten the base cap. Since the base cap may become loose by itself after having been used for
a long time, periodically check to make sure it is tight. Oif may leak out if the cap is loose.

DO ot press on te Lotitainer witi excessive fuice. This Hidy Lause Uie vl Ssuddeniy Spray o
the container.

» Wipe off any oil that collects on the outside of the container during the course of use.

Be careful so that oil does not get in your eyes. Although the Nikon immersion oil is not toxic,
apply the first-aid measures listed below if it should come in contact with the skin or enter the

eyes.
< Contact with skin: Completely wash off with soap and water.
> Enters the eyes: Rinse thoroughly with pure water (for at least 15 minutes) and

seek medical attention.

= Do not place immersion oil in a location exposed to outside light {(or UV light).
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n Hoffman Modulation Contrast Method

1 Hoffman Modulation Contrast System

The Hoffman Modulation Contrast System, designed by Dr. Hoffman, offers you a stable relief
image which can well be compared to the differential interference contrast microscopy (DIC
microscopy). But, unlike the DIC microscopy, you can observe the specimen inside the piastic
containers since this system does not require its illumination to be polarized.

The Hoffman Modulation Contrast System for TS100 and TS100-F is made up of two components;
a pattern called "modulator” (placed at the back focal plane of the HMC objective) and a slit
diaphragm (to be installed in the HMC slider). (The HMC system for TS100 and TS100-F is a fixed
contrast system and thus a polarized plate is not used.)

Modulators (objectives) and slit diaphragms come in pairs. Check that the MC codes (MC1, MC2 or
MC3) displayed on both the modulator and the slit diaphragm are the same before using. Note that
a correct image cannot be obtained if the MC codes do not match.

2 Principies of Modulation Contrast

Since human eyes, cameras, and films capture objects by perceiving differences in light intensity
and/or color, they cannot see (or sense) the colorless, transparent cells or bacteria. These colorless
transparent objects are called "phase objects" since they only change the phasc of the light when
the light passes through them.
The phase objects can be made visible by dyes, but their life will be deprived. In order to observe
the living phase objects, differential interference contrast and phase contrast microscopy are
invented, and modulation contrast microscopy likewise. The modulation contrast microscopy
adopts the same optical system as the ordinary microscopes, but with some additional parts that
convert the transparent specimen into the variation of light intensity. These additional parts
modulate the amplitude of the light that passed through the specimen, thus changing the intensity
of the light making up the visible image.
(In differential interference contrast and phase contrast microscopy, the phase objects are
converted into the variations of light intensity by the phase change that occurs when the light
passes through the specimen.)
Let's now think of a light that passes through a specimen. Since a phase object has the different
refractive index as its surroundings, the light will be refracted at its border. (See figure | showing
refracted light on trapezoidal phase object.) The same thing happens to every specimen.

NN A

AN
.

N Phase object
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See figure 2 for the principle of the modulation contrast.
There is a slit diaphragm on the condenser aperture, and
modulator inside the HMC objective. (The modulator is a VT ,f'\ Image
density filter placed at the exit pupil of the HMC \\\ /"
objective. It divides the exit pupil into three regions,

dark, half-dark and transparent.)

If there is nothing on the specimen surface, the light
passes through the half-dark region of the modulator and r—4
appears half-dark. If the light is refracted by the phase /
object, it passes either the dark or the bright region

Dark Bright

\
* Modulator

according to the difference in the refracted angle. The / Diyselive

light then appears dark or bright according to the region \ 1;

the light passed through. In this way, the phase object is ' — Specimen

made visible.

In modulation contrast microscopy, the image appears in ]~ Condenser lens

relief just like the differential interference contrast )

microscopy. The notable point is that there is no - SR Slit aperture diaphragm
influence of double refraction, thus enabling you to .

observe the specimen without double refraction. Fig. 2
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Photomicrography (TS100-F Only)

When using the TS100-F, it is possible to attach a camera or photomicrographic equipment to the
vertical tube for taking photographs or observing images on a TV monitor.

When using an episcopic-fluorescence attachment to take photographs of fluorescent images
where the amount of light is weak, we recommend you use photomicrographic equipment with a
built-in, high-sensitive exposure meter.

(Turning off the microscope's power switch will cut diascopic illumination light when photographing
only fluorescent images.)

See the operation manuals accompanying any cameras or photomicrographic equipment to be
used for details on proper handling.

1 Single lens reflex cameras

The following items are required in order to take photographs using 35-mm film with a single lens
reflex camera. Assembie in the numerical order given.

<1> Photomicrographic vertical tube (secured by two clamp screws)
<2> PL lens (large projection lens)

<3> TMS-F mount adaptor

<4> Nikon singie lens reflex camera body (recommended model: FE10)

(Note that the F401 and FSOD cannot be used because the electrical contacts are shaped
differently.)

<5> Eyepiece cap for camera
<6> Camera release
<7> 35-mm film

(1) Look for the sample and make sure that illumination is even. (If illumination is uneven, make
the proper adjustments.)

(2) Switch the optical path to the vertical tube. (Set the optical path changeover knob to PHOTO.)
(3) For bright-field microscopy adjust the aperture diaphragm on the condenser.
(4) Turn on the power of the camera.

(5) Looking through the camera’s viewfinder, determine the composition of the image and bring
the image into focus.

(6) Set the exposure time. Set the shutter dial to the position appropriate for the reading on the
exposure meter when taking photographs manually or to "A" when taking photographs using
automatic exposure.

To prevent vibration during mirror up of the camera, adjust the light level so that the shutter
speed is 1/8 of a second or less. Extending the exposure time eliminates the photographing
of vibrating images.

{(7) To prevent external light from entering, attach the eyepiece cap to the camera's viewfinder.

(8) Click the shutter. Use the release if vibrations are a concern.
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Photomicrographic equipment

The foliowing items are required in order to take PL lens
photographs using 35-mm film with (inside the Clamp screw
photomicrographic equipment. Assemble in the vertical tube)

numerical order given.

&CAUTION

Do not use a iarge camera back on the
photomicrographic equipment since the
center of gravity becomes high and the
microscope become unstable most
likely to fall down.

Photomicrogréphic
vertical tube

<1> Photomicrographic vertical tube (secured
by two clamp screws)

<2> PL lens (large projection lens) Do not use large camera back
attachments (to prevent falling

<3> Photomicrographic equipment down)

<4> 35-mm film Securely tighten the two clamp screws.

(1) Look for the sample and make sure that illumination is even. (If illumination is uneven, make
the proper adjustments.) When using an NCB11 or color correction filter with color film under
diascopic illumination, adjust the brightness level tc obtain proper color and adjust the light
level using ND filters.

(2) Switch the optical path to the vertical tube. (Set the optical path changeover knob to PHOTO.)
(3) For bright-field microscopy, adjust the aperture diaphragm on the condenser.
(4) Turn on the power of the photomicrographic equipment.

(5) Looking through the photomicrographic equipment's viewfinder, determine the composition
of the image and bring the image into focus.

(6) Set the light level to obtain the proper exposure time.

(7) Press the shutter button (remote release).

TV cameras and digital cameras

(1) Connect a C-mount camera having a camera
head weighing 1 kg or less (to prevent the
microscope falling down).

(2) Connect the other equipment required such as
a TV monitor and video printer according to the

instructions given in the camera's operation C-mount direct

manuai. vertical tube

VM2 .5x Insert a VM2.5x or
VM4 x VM4x here when you
) wish to increase the
magnification.
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m Assembly

Be absolutely sure to read the chapter "Safety Precautions” and follow all instructions given there
before assembling the microscope. In order to prevent electrical shock, also be absolutely sure to
press the front-half of the power switch and turn the power off before assembly.

— Assembling the Basic Set

Tools needed
Flathead screwdriver (for changing voltage)

1 Confirming the input voltage

Make sure that the input voltage indicated on both the nameplate on the rear panel of the
microscope and to the immediate right of the AC inlet are the same as your local voltage. Do not
use the microscope if the local voltage differs from that required by the microscope. Follow the
instructions below if this is the case. Use of the microscope under the incorrect voltage may cause
over-heating due to over-current, possibly resulting in a fire and damaging the microscope.

« If the voltage indicated on the nameplate differs
from local voltage, do not turn on the power but
contact your nearest Nikon representative
immediately.

If the voltage indicated to the immediate right of
the AC inlet differs from local voltage, change the
input voltage setting as described below before
turning on the power. The following values may
be set for the input voltage.

« If the nameplate reads "100/110/120 V ",
the input voltage may be set to 100, 110 or
120 V AC.

e If the nameplate reads "220/230/240 vV - ",
the input voltage may be set to 220, 230 or
240 VvV AC.

Switching the voltage

(1) Press the front-half of the power switch to turn

(2) Remove the fuse holder using a precision
flathead screwdriver. (Use the tip of the minus
driver to push the two lock plates toward the
center of the fuse holder. The fuse hoider pops
out from the AC inlet.)

(3) Remove the fuses and pull out the voltage
selector inside the fuse holder.

(4) Set the voltage selector so that the voltage
displayed in the window of the fuse holder is
the same as the local voltage to be used.

(5) Re-attach the fuses and fuse holder in their
original locations.
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vV Assembly

1 Assembling the Basic Set

Replacing fuses

In order to prevent electrical shock and/or damage
to equipment, be sure to turn off the microscope's Fuses Voltage selector 3
power (press the front-half of the power switch) and
unplug the power cord before replacing fuses.

Use only the specified fuses. Use of other fuses may
result in damage to equipment or fire.
Window

Specified fuse: Two 250-V, 1-A time-iag, low-
breaking 5x20 miriature fuses

Voltage display

(1) Press the front-half of the power switch and unplug the power cord if it is connected.
(2) Remove the fuse holder using a flathead screwdriver. (See P.75.)
(3) Remove the fuses and replace with new fuses.

(4) Check that the voltage displayed in the fuse holder window matches the actual input voltage.
(If it differs, change the voltage selector setting according to instructions on P.76.)

(5) Re-attach the fuse holder in its original location.

Attaching (replacing) a lamp

In order to prevent burn injury and/or electrical
shock when replacing a lamp, be sure to turn off the
power (press the front-haif of the power switch),
unpiug the power cord, and allow the lamp and
surrounding area to cool sufficiently before opening
the lamphouse cover.

Use only the specified lamp. Use of another type of
lamp may result in damage to equipment or fire.

Specified lamp: 6V-30W halogen lamp
(PHILIPS 5761)

(1) Remove the lamphouse cover by lightly
pressing on tie front and rear e and puiiing

upward.

(2) Handling the lamp using gloves or piece of
cloth, firmly plug the lamp into the socket pin
holes as far as it will go.

(3) Return the lamphouse cover to its original
position

(4) Plug the lamp cable connector into the socket
on the rear of the microscope.
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1 Assembling the Basic Set

4 Attaching a condenser

Slide on the condenser to the illumination pillar and
secure it by a clamp screw.

5 Attaching objectives

Objectives are screwed into the revolving nosepiece
from the top of the stage. Attach objectives so that
the magnification increases as the revolving

nosepiece is turned clockwise as viewed from above.

6 Attaching eyepieces
Remove the caps from the binocular eyepiece tube

and insert eyepieces. Be sure to attach eyepieces
with the same magnification.

7 Connecting the power cord

Check that the microscope's power is turned off (the
front-half of the power switch is pressed down).
Connect the socket of the specified power cord to the
AC inlet on the rear of the microscope and connect
the plug to an AC electrical outlet. Be sure that
connections are secure.

e Always use the power cord specified. Use of
another power cord may result in damage to
equipment or fire.

» When using an extension cord, be sure to use one
that includes a PE wire (protective earth wire)
and be sure it is connected securely.

This ends the assembly of the basic set.
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2 Assembling Components Not Included in the Basic Set

Assembling Components Not Included
in the Basic Set

Components for phase contrast
microscopy

An ELWD condenser, objective for phase contrast
microscopy, phase slider (either centerable or non-
centerable), annular diaphragm Ph2 (when Ph2
objectives are used), GIF filter and centering
telescope (only when a centerable phase siider is
used) are required in order to perform phase
contrast microscopy.

Attach the condenser and objectives in the same
manner as described for the basic set. For details on

Annular diaphragm Ph2

the centering telescope, please see the description Phase slider
given in section "III. Microscopy".
Insert the annular diaphragm Ph2 to the slider if you
are planning to use an objective having a Ph2
indication.
Insert the slider with annular diaphragm attached
into the condenser slider attachment hole.
Components for HMC microscopy
An HMC condenser, objectives for HMC, HMC slider,
slit diaphragms, and centering telescope are
required in arder to perform HMC microscony. S_“t
' " o diaphragm

Attach the condenser and objectives in the same Tab
manner as described for the basic set. For details on
the centering telescope, please see the description
given in section "III. Microscopy".

To remove a slit diaphragm already inserted, first
sufficiently loosen the centering screws, and lift by
holding the inside of the circumference. Take care
not to press on the slit area. Loosen centering
Remove the tab on one side of the slider and insert screws in advance,
into the condenser shder attachment hole. Re-attach

the tab in its original location.

i

HMC slider
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2 Assembling Components Not Included in the Basic Set

3 Mechanical stage

(1)

(2)

(3)

(4)

(5)

Remove the round-holed or long-holed ring
from the stage if any is attached.

Peal off the securing tapes for transportation
(at two locations).

Loosen the bolts fixing the shipping clamp for
three turns.

Place the mechanical stage on top of the
microscope stage and secure from the bottom
of the stage using two hexagonal socket head
bolts.

Remove the shipping clamp from the
mechanical stage.

4 Sub-stages

Sub-stages are secured to the microscope's stage
using the screw holes for attaching a mechanical
stage.
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Bolts fixing the

shipping clamp \

Use these bolts to secure the
stage from underside.

Sub-stages



m Troubleshooting —

Even though it is not damaged, microscope performance itself can be adversely affected by misuse.
If any of the following symptoms arise, be sure to first check the following table for possible causes
before requesting service. Contact your nearest Nikon representative if the problem cannot be
resolved using the following table.

i

_ Optical

Viewfield vignetting, viewfield only partially visible, uneven
brightness, or dark image

Causes Corrective Measures

. . . o Rotate revolving nosepiece to clickstop
Revoiving nosepiece not in clickstop

position (Objective not in optical path) position to place an objective in optical
DOS 8 }e

path.
Lamp is not installed properly. I fv Install the lamp correctly. (P.77)

—_— Brighten viewfield using brightness
T adjuster. (P.58)

Lamp voltage is fow.

Dirt or dust on lens (condenser, objective, — N )
Y4 Clean the lens. (P.86)
eyepiece).

Specimen holder on the stage is in optical

L ',,i Move the holder.
path.

Phase slider (or HMC siider) in midway PR ) ) -
S Slide to clickstop position.

position.

Check the filter holder. (P.60)

Filter is not inserted properly. Remove all filters from optical path for

HMC observations.

Optical path changeover knob position is

Select optical path to be used. (P.57)
wrong.

Dirt or dust in viewfield.

Causes Corrective Measures

Lens is dirty. (Condenser, objective, —_—
- ( J L. \ Clean the lens. (P.86)
secondary objective, or eyepiece) ’

Specimen is dirty. i \/ Clean the specimen.
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V1 lTroubleshooting

1

Optical

Poor image quality (No effect of phase contrast; poor
contrast or resolution)

Causes

(For phase contrast microscopy:)

No annular diaphragm is in optical path.

(For phase contrast microscopy:)
Ph codes of objective and annular
diaphragm do not match.

{For phase contrast microscopy:)
Annular diaphragm image is not centered
on phase ring.

(For phase contrast microscopy:)

Aperture diaphragm is closed.

(For HMC microscopy:)

No HMC objective is in optical path.

(For HMC microscopy:)
MC codes of objective and slit diaphragm
do not match.

(For HMC microscopy:)
Slit diaphragm image is not adjusted to

be contained in G area of modulator.

Condenser position is wrong.

Bottom of culture container is too thick.

Correction ring of objective is not in right
position (when using objectives with

correction rings).

tens is dirty. (Condenser, objective,

secondary objective, or eyepicce)

E
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Corrective Measures

Use an annular diaphragm that matches
the objective. (P.61)

Use an objective and annular diaphragm

having the same Ph code.

Center the annular diaphragm. (P.61)

Fuily open the aperture diaphragm.
(P.60)

Place an HMC objective in optical path.

Use an objective and siit diaphragm

having the same MC code.

Adjust the position of the slit diaphragm.
(P.63)

Check for proper attachment to
ilumination piilar.
Use container with thickness around

1.2 mm.

Adjust the correction ring to match
container thickness. (P.70)

Clean the lens. (P.S6)



VI Troubleshooting

2 Operational

n Operational

Cannot focus even by moving objective to upper limit.

Causes Corrective Measures

Specimen surface is too far from stage N
L Locate closer to stage surface.

surface.

Cannot focus with 20x or 40x objective.

Causes Corrective Measures

) ) —_— Use a culture container of thickness
Culture container is too thick. >
2-mm or less.

Left and right images do not overlap in binocular observation.

Causes Corrective Measures

Needs interpupillary adjustment. SR Perform interpupitiary adjustment. (P.58)

Eyes get tired during observations.

Causes Corrective Measures

N Ny Adjust diopter for both feft and right
Needs diopter adjustment. )
eyepieces. (P.59)

Loses focus over time.

Causes Corrective Measures

Turn coarse torque adjustment ring to
Torque of coarse focus knob is too loose, L_— tighten torque so the revolving nosepiece

does not fall on its own weight. (P.68)
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VI Troubleshooting

3 Electrical

n Electrical

Lamp does not turn on even when power switch is on.

Causes

No electricity.

Lamp is not installed.
Lamp is burnt out.

Not using the specified lamp.

Fuses are blown.

Lamp cord is disconnected.

Corrective Measures

Plug power cord into AC inlet of

microscope and electrical outlet. (P.78)
Install the famp. (P.77)

Replace the lamp. (P.77)

Use the specified lamp. (P.77)

Replace the fuses. (Use only the specified
type.) (P.77)

Connect to connector on rear of

microscope. (P.77)

Brightness varies.

Causes

Voltage fluctuations in local power too

large.

Corrective Measures

Use an AC power supply with stable

current meeting local safety regulations.

Lamp flickers. Brightness is unstable.

Causes

Lamp is about to burn out.
Bad connection.

Fuse holder is not attached securely.

Room voltage is fluctuating erratically.

Lamp is not securely inserted in socket.
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Corrective Measures

Replace the lamp. (P.77)
Secure all connections.
Attach the holder securely. (P.77)

Use an AC power supply with stable
current meeting local safety requlations.

Insert the lamp securely. (P.77)



VI Troubleshooting

3 Electricai

Lamps burn out quickly.

Causes Corrective Measures

Not using the specified lamp. { > Use the specified lamp.

. ~ Set voltage selector to match the local
Input voltage is wrong. I S

veltage. (P.76)
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m Care and Maintenance ————

n Lens Cleaning

Dust is best removed with a soft brush or gauze.

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

Do not use any solvents other than absolute alcohol as they may damage the ilens adhesion
surfaces. Especially avoid petroleum benzine when cleaning parts such as filters or the
secondary objective.

Absolute alcohol is extremely flammable. Keep this flammable liquids away from fire or sparks
and when setting the power switch on and off.

Always follow the instructions provided by the manufacturer when using absolute alcohol.

Cleaning the Microscope

We recommend that you use a silicon cloth to clean the microscope.
For persistent dirt, dampen a piece of gauze with neutral detergent and wipc lightly.

Using organic solvent could result in discoloration of the plastic parts.

Disinfecting the Microscope

We recommend that you use 70% medical alcohol for normal disinfection of the microscope.

In case of spillage of a sample onto the microscope, determine whether the sample is
hazardous. If the sample is hazardous, follow the standard procedure of your laboratory.

Using organic solvent could result in discoloration of the plastic parts.

Storing the Microscope

When the microscope is not in use, cover it with the vinyl cover, and store it in a dry piace not
subject to mold.

Before putting on the vinyl cover, turn off the power switch on the microscope (press down the
ront-half of the switch), and wait until the lamp 1s cool.

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

Reguiar Inspection

Regular inspection of this microscope is recommended to maintain peak performance.

Contact your nearest Nikon representative for details about regular inspection.
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ml Technical Specifications :

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

Model name

Dimension and
Weight

Optical system

Eyepieces

Microscope
magnification

Diascopic
iluminators

Phase contrast
microscopy
equipment

Adjustable range
for interpupillary
distance

Revolving
nosepiece

Focusing
mechanism

ECLIPSE TS100
ECLIPSE TS100-F

ECLIPSE TS100: 228(W) x 517(D) x 480(H) mm, 7.5 kg
ECLIPSE TS100-F:  228(W) x 517(D) x 480(H) mm, 8.1 kg

CF infinity corrected optical system

10x field number: 22
15x field number: 16

1x

ELWD condenser: N.A. = 0.3, Physical distance = 75 mm
HMC condenser: N.A. = 0.4, Physical distance = 44 mm
Without condenser: Physical distance = 190 mm

PhL, Ph1, Ph2 especially for ELWD condenser lenses

50 mm to 75 mm

5 holes

Fine focus knob graduation: 2 pm per graduation

Fine focus knob travel: 0.2 mm up or down per turn

Coarse focus knob travel: About 37.7 mm up or down per turn
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