LYMPUS

INSTRUCTIONS

AX REFLECTED LIGHT
MODULE

This instruction manual is for the Olympus AX Reflected Light Module, To obtain optimum

performance and to familiarice yoursall fully with the use of this attachment, we recommend | |

you study this manual together with the instruction manual for the AX70/80 microscopes hefare |

operating the attachment. |
AXEOIDSE



IMPORTANT

This uril ermasloys a WIS (universal infinity system) optical design, and should be used only with UIS
micrescope frames, eyepieces, objectives condensers, etc. Less than optimum performance may result
if iInaporopriate accessones are usad.

*\When altached 1o the AX70 or AXBO microscope frame, the combination allows reflected light
fluorescence observaticn as well as other methods of reflected light observation.

Thiz instruction manual only covars the observation methods made possiole by the reflected light module.
For transmitted light and combined obsenation modes, also study carefully the instruction manual for
th AX70 or AXE0 microscopes to obtain 2 thorough understanding of the operation of the combined
uris.

The universal reflectad light verticsl Jlluminator features interchangeable exsitation cubes 1o employ excitation ight
of ditterent wavelenglhs, I also allows combined or alternating reflected lght fluorescence and transmitiad white
light observations

1. Reflected light flucrescance + transmitted light phase contrast. .
2. Reflected light fluorescence + transmitted light Nomarski differential interference contrast,
3. Reflected light flucrescence + transmitted lioht brightfield or darkfield observation,
By mounting a white light cube for reftected light cbsenvation, the fallewing observation methods become possibla:
1. Reflected light brghtfieldfdarkfield observation.
2. Reflected light Momarski differential interference contrast.
3. Aeflected light simple polarized ight obsereation.
This instruction meznual consist of two parts: | Reflected Light Fluorescence Observation anc |1 Reflected Light
Observalion Modes, Use these headings 1o find the relevant page with the instructions for the particular oheervation
s

Getting Ready

. This attschment is a precision instrurment. Handle it with care and avoid subjecting it 10 sudden or sevare impact.

2. When instaling the microscope, ensure that there is ample free space around the lamp housing, in particular
above ard below, as the lamp housing will become very hot durning operation.

3. When nstaling the power supply unit {BH2-RFL-T3), to prévent overheating, it 13 important to make sure to leave
at least 5o (27 of free space between the wall, or other solid objects, and the rear and right and left sides of
the power supply unit. .

4. The maximum pressure mercury burner (mercury are lamp) used should be a USH102D bumer (mid. by Ushig
Elagtric).
Uza the Clympus BHZ-RFL-T3 power supply unit for the mercury burner.

5. Make certain that the burner is installed correctly and that all cords are correctly connected.

g. The ultraviclet rays emitted by the burner are harmful and should not be directly looked at vath unprotected eyes.
Ba sure 1o use the UV protectiva shield waith the unir. (See page 9

7. Do not open the Bmp housing while itis turned on or for at least 10 minutes after il is turned off. Lamp housing
parts will be extremely hot and will cause burns if touched. (See page 18)

8 Do not apply excessive force to the limiting mechanisms provided with all functions.

3 The power supply unit contains high voltage components, Mewer attempl 1o disassemble the unit.

10, To svoid potential shock hazard, be sure to ground the power cord wire

11, Betors cpening the lamp housing for replacement of the bumer or any other internal part, tum OFF the main
switch and urplug the lamp housing’s connecting cord plug fram the output conrector on the power supoly unit,
Wait far 10 minutes or more untl the lamp housing cools down

12 Msake sure that the power supply unit’s. main switch is tumed OFF before cornecting the power cord Lo the AC
Mains



Maintenance and Storage

1. Be careful and avaid lesving dirt or fingerprints on the lenses, Tilters, or the high pressure mercuny burrer, If
contaminated, clean by wiping gantly weith 8 piece of gauze. To remaove fingerprints or oil stains, wipe wath gauze
slightly moistened with wylene or a mixture of ather (70%) and alcohal 30%)

Mever attermpt 10 use organic solvents 1o clean the microscope components. To clean plastic pans, use a claan,

fimt-free cloth lightly moistenad waith a diluted newtral detergent.

# Since ether and alcohol are highly flammable, be careful to keep these chemicals away from open fire
and potential sources of electrical sparks, such as main switches.

2 Do not disassemble any part of the attachment.

3 Tha mercury burner has a service Iite of approx. 200 hours. When the hour counter on the power supply unit
ndicates 200 hours, replace tha burner with 2 new ong. {See page 5.

4 When not using the attachment, keep it covered with the prowided dust cover and store it at a dry, clean place.

5. 1% a dichreic mirror cube is not going w0 be used for a while, place it 0 113 container and stare it in & safe place.

Possible Intermediate Attachment Combinations

U-SWETR U-SWTR-2
Super Widefield Erect Image Super Widefield
Trinocular Observation Tube Trinocular Ohservation Tuba

Max. 1 Intermediate
Attachment

AXT0
Microscope Frame

-CPay Polarized fight intermediate attachment
J-CA hagnification chargesr

L-MOO Mulliviewing attachment

U-DA Drawing afttachrent



Safety Symbols on the Microscope Frame

The fallowing symbals are found on the microscope. Stedy the meaning of the symbols: and abeays use the
microacops in the safest possible manner

Symbaol Explanation

/ﬁ\‘ Indicares that the surface becomes hot, and shou'd not be touched witn bars hands,

Before use, carefully read the instruction manual,

——aa

the specified rating.

Indicates that the man switch is Ol

Indicates that the main swatch is OFF

— Indicates a potential fire hazard; when replacing fuses, be sure replacemeant fuse 3 of
(l.) Indicates the Standny=Remote ONOFF function of the sub-man switch.

Caution

IF the equiprment is used i a manner not specified by this manual, the safery of the eguipment may be impaired.
In additon, the equipment may also be damaged. Always use the equpmnent as cuilined in this instruction
miaruEl,
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PRINCIPLE

The design af the reflected light fluorescence microscope features a dichroic mimor which directs the excitation light

AX R.L. Module
I. REFLECTED LIGHT FLUORESCENCE OBSERVATION

thraugh the objectve to illuminate the specimen and prowde efficient fluorescence light observation.

!
Barrier filtar 4-_—'

Eyapiece

[y Exciter filter Collector
[}
) - H G S
Dichroic mirror : Light source
(]
I
I Excitation light
b e .= —» Emitted light
Specimen
The spectral characterigtics of the dichraic mirror when it is
Reflectance Transmittance positioned at an inclination of 45° to the optical axis of incident

Absorbance

light is shown in tha figure on the left. Because a crossover axists
between transmittance and reflectance. it is necessary to employ
an appropriate combinaton of exciter and barrier filters in con
junction with the dichroic mirror to obtain an image with good
contrast.

When the dichroic mirmor is inelined at 45° to the optical axis of
the incident excitation light, the excitation light is reflected towards
the ohjective and other unwanted wavelangths are practically all
passed through the mirror.

When the specimen is imadiated by the excitation wavelenglh, it
emits a visible, longer wavelength in sccordance with Stoke's law
The dichroie mirror passes almost &ll of this light to the evepiece.
The bamer filter mounted between the dichroic miror and the
eyepiece blocks out unwanted wavelengths to provide a black
background.
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*+ Modules for both reflected light fluorescence observation methods and reflected light ohservation methods
tmarked with an * asterisk] are presented here.
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) ASSEMBLY

3-1 Assembly Diagram

The diagram below shows how to assembie the various components for reflected light fluorescence cbsarvation.
For assembly detsils other than those shown in the diagram below, refer o the instruction manual for the AX70

ar AXE0 microscope frame

* Whean assembling the microscope, make sure that all parts are free of dust and dirt, and aveid scratching
any parts or touching the glass surfaces. Confirm that all components are disconnected from the AC

mains before assembling.

Uiniveersal wertical

illuminatar mirror

cube housing
-URBC

LV Protective  flirror cube
shiald

Matonzed
revelving 1
nosepiece g
LI-DEREM

Brightfielc
abjective

Universal vartical
Muminator collector

Lamp housing
U-ULH

Socket
U-ULS100HG

Collector lens
U-UCLHGYXER

).
Power supply unit
for mercury burmear
BH2Z-RFLTZ

Povever cord

Field ins
dipbiragm
unit for
roflected light
i

Hand switch

for transmitted/

reflected light

U-HSTR

AX Reflectad
light filter slider
AM-RFSL1
AH-RFSL2

AX Reflected light %
conversion lens 0
AXUCY

Filter

2ENDE

25ND2S

AX R.L. Module
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3-2 Detailed Assembly Procedure

Fig. 4

Mounting the Cubes {Figs. 1, 2)

1. Using the Allen screwdriver prowided with the microscope, loosen the
mirror cube housing clamping screw (Th on the wvertical illuminator anc
remove the cover (@)

2. Invert the mirror cube housing
3. Using the Allen screwdriver, loosen the cube clamping screw @),

4. Hold the cube 1o be mounted with its index side &) facing upward and
slide it all the way onto the dovetall mount B}, Naxt, be sure 1o tighten
the cube clamping screw (3 immediately

5. Using a shamp object such as the tip of a ballpoint pen or mechanical
pencil, lift the cube’s magnetic index sticker (@) and affix it to the turet
at the front

Mounting the Mirror Cube Housing {Fig. 3

Invert the mirror cube housing () with the maunted mirror cubels) again

and insert it into the vertical iluminater housing. While pushing the mirror

cube housing in the direction of insertion, tighten the clamping screw

@

* When performing reflected light fluorescence chservation, make
sure to tighten the cube clamping screws (3. If a screw is left loose,
the protruding screw head may impede turret rotation. (Fg 2)

Attaching the Cube Seals {Fig. 4)

1. Affix stickers coresponding fo the mounrted mirror cubes at the mirar
cube index positions (0 on the hand swiltch,

2. At positions where no coresponding cube s mounted, affix neutral
stickers 1o prevent glare from the indicator lamp.

€ The achesive strength of the stickers is designed so that the stickers
can be easily moved by sliding them sideways.




AX R.L. Module

Mounting the Top Lens {Fig. 5)

1. Using the Allen screwdriver, loosen the top lens clamping screw (1)

2. Insert the top lens (@) into its place inside the arm and tghten the I
clamping screw () again,

I
Ca

| Improving the UV340nm Transmission Hatio|

@ By removing the lens inside the top lens the UM340nm transmission ratio
can ba improved

Alaassy

L
Bt However, the field iris diaphragm imasge will become Blurred.

# How to Remove the Lens 3

1. Insert the shank of the Allen screwdriver into the notches in the spacer (T,
a5 shown in the figure, and rotate counterclockwise to remova,

2. Remove the lens insert from the inner side of the spacer in the same
Mannar,

* The lens insert is necessary for restoring the top lens to its original
state. Make sure not to mislay or lose the lens insert.

3. Invert the direction (so that the stepped side will be facing fonward] of the
first removed spacer (T) and atlach to the top lens. Tighten with the Allsn
screwdriver.

i S Mounting the Universal Vertical llluminator .
Collector Lens Unit IFigs. 6,7,8]
1. Detach the halogen lamp housing for transmitted light
2. Using the Allen screwdriver, remove the three screws (1) secunng the
lamp housing bracket. Pull out the lamp housing bracket horizontally.
3. Using the Allen screwdriver or Allen wrench, remove the four screws
@ securing the rear cover of the microscope frame and detach the
COVET,
L
L
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Fig. 10

4. From the rear of the amm, carefully insert the lens unit (3 until it comes
Up against the stop.

b. Insert the provided clamping screws into the thres maunting holes @)
on the lens unit and tighten using the Allen screwdriver.

6. Flug the shutter connector plugs (3 into the connectors on the boerd 4
gl the rear inside the arm. The 5pin connector plug should be firmly
connected to J15; and the 3-pin connsctor plug should be firmly
connected 1014,

7. Return the lamp housing bracket and the rear cover to their arginal
POstions.

ﬁ Mounting the Iris Diaphragm Units {Fig. 9)

* First mount the field iris diaphragm unit at the left hand side.

| Mounting the Field Iris Diaphragm Unit I

1. Insert the reflected light field iris diaphragm unit @) into the reflected light
field iris disphragm unit mounting slot (3 on the microscope frame by
sliding the unit onto the dovetail guide.

2. Insert clamping screws inle the two mounting hales (3. Whilz prassing
the unit towards the left, tighten the screws with the Allan screwdriver,

2 Mounting the AX Reflected Light Conversion Lens (Fig. 10)
or AX Reflected Light Filter Changer 9.

1. Insert gradually the AX reflected light conversion lens (I into the reflectad
light conversion lens unit mounting slot @ on the microscone frame Ey
shding the unit onto the dovetall guide.

2. Insert clamping screws into the four mounting holes (3) and tighten the
screws with the Allen screwdriver,

@ When using the AX reflected light filter changer, mount it in the same
manngr as the reflected light conversion lens:
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Assembling the Lamp Housing for the Mercury Burner

1. Using the Allen screwedriver provided with the microscope frame, Ioosen
the burner socket clamping screw J0.

2. Detach the socket from lamp housing by pulling in the directian indicated
by the arrowe. (Fig. 11)

. Logsen the bumer clamping screws (3 and @) (Fig. 12 and remove the
transport post. (For bumer replacement, remave the used bumer.)

L4

I
o
o
m
=
@
=

4. Insert the + pole of the mercury humer (3 into the + terminal and tightan
the + clamping scraw (). Then loosen the - clamping screw @) (marked
= UPY Inzart the — pole of the bumer into the = terminal and tghten the -

clamping screw @), (Fig. 12)

* Only use a USH102D burnmer (mid. by Ushio Electricl.

* Be careful and avoid leaving fingerprints or dirt on mercury burner.
If contaminated, clean by wiping gently with gauze slightly mois-
tened with xylene or a mixture of ether (70%) and alcohal [30%).

* To pravent possible damage to the burner, the collector lens can
only be installed or removed while the socket and lamp housing
are separated.

) l_f'h"l-[:ill.lll'ﬁing the Collector Lens |

1. Aligning the collector lens positioning groove (T with the pin inside the
lamp housing, pull up the collecior lens focusing knob (@), and slide the
coliector lens into the lamp housing as far as it wil go. Then release and
return the collector lens focusing knob (23 10 its original position, At this
point, confinm that the collector kens can be moved back and forth by turning
the focusing knob (2. If not, adjust the position of the collecior lens by
hand so that it will click into its proper position.

2. Firmiy tighten the collector lens clamping screw (3), (Fig, 13)

MOTE: If this clamping screw is not tightened firmly, optimum ilurmina-
tion parformanca will not be obtainable.

= 3. Resttach the socket to the lamp housing by reversing the procedure

described in 81 and 82 above. (Fig, 14)

4. Firmby tighten the socket clamping screw (1) with the Allen screwdnver,

{Fig. 11)

* If the clamping serew (1) is accidentally loosened while the burner
iz operating, the interlock switch turns off the burner. To restar the
burner, first turn OFF the main switch on the power supply. Then
disconnect the connecting cord plug from the output connectar on
the power supply unit and wait for about 10 minutes, Then after
firmly tightening the clamping screw (I, reconnect the connecting
cord plug and turn OM the main switch again. {Fig. 11}




=

ASSEMBLY

3

\

=

=y
I:_D_Fd___ S
.
.
Fig. 15
| =
e,
Fig: 16
=

| Resetting the Burner Life Time Hour Counter |

Ta reset the burner fife time counter to "000.07, press the canter portion
(@ {Fig. 16) of the reset button (@) (Fig. 15) on the nower supply unit's front
pansl.

© The counter shows elapsed time in hours, In order not to impair the safety

of the equipment, replace the bumar when the counter indicates “200.0"
hours.

~|_Mercury Burner Replacement |

t. In arder not to impair the safety of the squipment, replace the
burner when it has been used for 200.0 hours. The burner may

crack if used beyond the speciiied life time.

i 2. Before replacing the bumer, wait at least 10 minutes aftar trring

tive burner off. Before remowing the bumer, confirm that tha main
switch on the power supply unit 1s OFF, and unplug the connecting
cord plug from the output connector on the power supphy unit,
Refer 10 page 7 for details on replacement procedure.

3. Afterreplacing the bumer, reset the burner life time heur counter &
to "000.0" as outlined above,

Mounting the Lamp Housing (Fig. 17}

1. Insert the mercury burner lamp housing collectar unit (@) into the versical
ifluminator until it reaches the click-stop

2. Tighten the collector unit clemping screwe (20 with the Allen screvedriver,
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Connecting the Mercury Burner Power Supply Unit (Fig. 18]

1. Merify that the voltage and frequency of the AC mains outlet match the
requirements indicated on the rating plate (M on the power supply unit,
0OV models can be used with voltages in the 100-120V, 50-60 He, range.
2000 models can be used with voltages in the 220-240%, 5060 Hz, range)

2. Plug the connecting cord plug firmly into the output connector (B on the
power supply unit.

3. Connect the pawer cord to the AC receptacle (3 on the povwer supply unit.
Then plug the power cord plug into a wall cutlet

Fig. 18

#* If provided with a ground wire, make sure 1o ground the wire.

@ Viounting the UV Protective Shield iFig. 19)

Insert the grooves in tha LIV protective shisld (3 into the flat springs on
the underside of the mirror cube housing (1.

#* Align the pin of the flat springs and the grooves in the UV protective
shield

i Mounting the Light Excluding Slide {Fig. 20}

©@ When the performing fluorescence ohsarvation with a low-power ohjactive,
image clarity may be reduced by light reflected from the vicinby of the
condenser. In this event, use the light excluding slide.

& To mount the light excluding slide (0, lower the condenser and insert the
slice into the space underneath the stsge. When switching between
reflected hight and transmitted light ebservation methods (phase contrast
cheervation, Mormarskl, etc), place the shde @) on top of the light exit
window (2) dunng flucrescence obsenation.

|—|
AlalMassy R
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Optional Cubes

© Cptional mirror cubes can be assembled using commrcially available barrier filters, exciter filters, and dichroic iFTors.

]_Haquired Dimansions of Optical C-;)mpnnents for Cul:has_]

»= Barrier filter - :
. § 24.8- 249 mm dameter, max. B mm thicknass
= Exciter filter J

s Dichroic mirrar 257259 X 377-379mm 095-1085mm thickness

C_t Barriar filtar

= fcommercially availabla)

lqﬂ

Exciter filtar
feommercially availabla)

Dichroic mirrar
(commarcially available) Interferance coating side

* When replacing dichroic mirrors, make sure not to contaminate the mirror
in the form of fingerprints, ete,
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| A. Microscope Frame

Analyzer insertion slot

Polarizer insertion slot

Shutter opening scraw®

/

ﬂ

DLy s BPUS

'."'.."l
AN

AXTO

O

Field iris diaphragm
centering knobs

W ive shi
UM protective shield Field iris
diaphragm knobs

* Tha shutter opening screw is provided 1o accommodate special obseration methods. For normal use, do
nat turn the shutter opening scraw but leave it as when shippad from the factory. It is very dangerous if
the shutter does not function propearly.

0 To open the shutter, insert the Allen screwdriver into the shutter opening screw hole and rotate it
clockwiss.
Caution is necsssany becauss excessive force will be aoplied and result in dastruction of the shutter if the
Allen sorewdriver s usadin 8 normal manner, Therefore, itis recommended 1o rotate the screvedriver by
holding the hexa-bar partion of the driver by thurmb and index finger. Bemowve the lamp howsing and mirror
cube housing and confirm that the shutter is complistely opsnad.
To return the shutter to the onginal position, carmy out the above procedures in reverse order, 2nd then
canfirm that the shutter is closed.

11



B. Universal Vertical llluminator Mirror Cube Housing [AX~UHBCII.

Turret

Mirror cube
mounting dovetail

e
I
=

COMTROLS

Flat springs for holding
the UV protective shield

C. Universal Vertical Illumingtur Collector Lens Unit (AX-URBL) _I

Shutter Shutter connectors

Top lans

* Toimprove the UV340nm transmission ratio, remove the lens inside the top lens by referring to page 5.

12— -
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D. Cube

* Dichroic mirrar, barrier filter, and exciter filter combination
as appropriate for the desired excitation method,
Mever disassemble the cube.

0
Q
=
_|
e
(]
=
1y

E. Reflected Light Conversion Lens [AX-UCV)

Reflectad light filter slidars

]

. AX-AFSL? Filter insertion slot : Conversion lens
Lsed with the followng fflers, control knob
AX-RESLI of cormmeescialy available fiterg

bwith a diameter of 25 mmend a
thickness of G mm)|, inseciad
imo tha hitar shidar
[ZENDE, 25MDA5]

13
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CONTROLS

F. Hand Switch for Transmitted/Reflected Light

14

Reflected light
illumination

ON/OFF button

Shutter button

Cube selactor buttons

Locating pin far
finding objectiva
buttons

Hand switch connactor

Ta FISTRMS connectar on tha
micsescope fame.

RECALL button

Objective
selection buttons
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G. L;!Jht Source for Fluorescentbight: ——]

@ Marcury Burner Lamp Housing

| Lamp Housing | I

]
S

ST0OHLINGD

Collector lens
focusing knob

The extension hane U-CLA
15 conmvgsmen] lor sdstmant

Burner
cantering knob

Marcury burner

Bumer
|I focusing knob

| Burner Socket |

@ Power Supply Unit for Marcury Burner

BURNER CM LED
indicator
—_

Hourcountar |z

”" AL receptacls 5 '®
— = = Connector
(&

Main switch




SUMMARY OF R.L.FE.OBSERVATION PROCEDURES

Turn OM the main switch i T Power supply unit’s main switch
Submain swatch on microscope: frame
(3 Polwer supply unit for mercury burmer g8

Wait b to 10 minutes fof the
arc to stabilize after gniting
the burner,

Engage the mirror cube into the light path | oo pssnens () Hapd switch 615
—  Select @ mirror

cube suitable for

thie obzarvation

I =3 Select the light path for the observation | - (5) Light path selector knob
L
(W]
=
o
A
e
%a | Place the specimen l@ Specimen holder
Lid L
=S
1
oo e
L =
DE ¥
=
ﬁé | Engage the objective e M Er s i @) Hand switch P19
gm ~ Select an objective
3% suitable  for  the
W observaton.

"r
Open the shutter and bring the specimen

~+ (@) Hand swiich

ﬂcu : = (7) Coarse focusFine focus adjustrment knab
Interpupillary distance adjusiment [« Binocular tubs
Dioter adjustment e () EyEpiece
Optical axis adjustment | o (i Field s diaphragm knob p.19
+
Using the collector lens focusing knob,
brighten the overall field of view |77 rmmmm———" @ Collector lens P22
— v
Adjust the aperture iris diaphragm and T o0
: field iris diaphragm {iy Field ins diaphragm kncb p:m

"f
Ii Ohservation )
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B2l SUMMARY OF R.L. FLUORESCENCE
__I_ OBSERVATION PROCEDURES
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USING THE CONTROLS

18—

) USING THE CONTROLS

i General Precautions for Observation

]
2

a3

e

10,

Caonfirrn that the power supply voltage and frequency match the reguirements indicated on the rating plate.
Make sure that the pewsr cord and connecting cords are firmly and correctly plugged in.

It it is required to perform transmitted ight phase contrast or transmitted light differential interference contrast
abservation alons, leave one cube position on the turret emipty. This allows for transmission of white light.

. During use, the field ins diaphragm should be stopped down so that it is circumserbed by the field of view.

the diaphragm is not centered precisaly adjust the centration with the centering krobs until so.

Always use low flucrescence immersion oil with ail immersion obhigctives.

- Use of an objectiva with correction collar, such as UPanApod0X o PlanApod0k, allows compensation for decreased

resoiution due 1o dispersion by the thickness of the cover glass. Correction procedure: While retating the correct:on
collar, focus with the fine adustment knob until the position with the best resolution is found. Cover glass
thicknesses of 0,11 to 0.23 mm can be corrected for.

. Use the shutter if observation is interrupted for a short time during the procedure. (Turning the mercury burnar

on and off repeatedly will significantly shoren the service life of the burner)

Always turn OFF the microscope frame’s power supply and the lamp power supply when maunting the reflected
light units. Whean using the mercury bumer, if the mirror cube housing is removed without the microscope
frame’s power supgly and the lamp power supply being turned OFF, the operator or other persons may accidentiy
be exposed to harmful ultraviolet fight

Tha shutter of the light path for reflected light is always open to allow obsenvation, if the microscope frame’s
power supply is tumed ON, It is also possible 1o force the shutter open even in the condition where the
microscope frame's powear supply 15 turned OFF, However, in the condition where the shutter is forced open,
MEVER atiermpt to remove the mirror cubsa housing, of stop the mimer cube turret at any othar positicn Than
at'a click-stop, while the mercury bumer's power supply is turned OGN,

Mever attempt 1o insert anything but the fitter slider into: the: filker insertion slot When the lamp is |it, tha
lemperature inside the slet will be very high. if the microscope frame's power supply and the bumer's power
supply are ON when the reflected light field iris diaphragm unit is removed from the slot, inserting a hand ar
cijacts into the empty slot may result in bums or fire.

n Turning On the Power

Turn OM the main switch on the power supphy unit, the sub-main switch on the micrascope frame, and the main
switch on the power supply unit for the mercury bumer. Between 5 to 10 minutes are required for the arc o
stahilize after the bumer is ignitad.

* Some mercury burners may net ignite the first time the power is turmed ON. If the burner does not ignite,
turn the main switch OFF once, then wait 5 to 10 minutes before turning it ON again.

* To avoid shortening the life of the burner, do not turn the burner off within 15 minutes after ignition.

* After turning the burner off, it cannot be re-ignited before the mercury vapor cools and condenses to a
liquid. Wait for about 10 minutes before restarting the burner.

* \When the lamp housing has to be opened for burner replacemeant, ete., turn the main switch OFF, and
disconnect the connecting cord plug from the output connector on the power supply unit and wait for
about 10 minutes until the burner is sufficiently cooled down. (If the larmp housing is aceidentally opened
while the burner is ignited, the safety interlock will activate and switch off the power automatically,
Howewver, avoid this kind of improper operation.)
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Using the Hand Switch for Transmitted/Reflected Light iFi. 21}

(&) For ohjective change and oparation of the RECALL hutton, sesthe AXT0/
80 instruction manual.

1. To open of close the shutter, press the: [SHUT | button 0} When: the
tamip is lit, the shutter will close. Dunng objectve change or miror cube
change, the shutter will automatically close o presant specimen fading
and mantain the ssfety of the operation:

2. Press the transrmitted light dlumination ON/OFE switch (2 to turn O/
OFF the halogen lamp.

3. Press a mirror cube button (3) to engage the conesponding mirror cube .[
into the light path.

@ If an eror occurs during the change operation, the eror code display on
the microscope frame will show a blinking error code number {and a
buzzer will sound). In this event, consull Section V. ERRCR CODE CHART
and take remedial action in accordance with the instructions given

|
(8)

Centering the Field Iris Diaphragm {Fig. 22

STOHINGD FHL DNIST

1. Press the hand switch button to place the shutter in the light
path and block the light path.

2. Using the hand switch, engage the B or 1B excitation mirror cube inlo
the ight path, (If neither of these cubss is available, engage some other
mimor cube for fluorescence light use)

3. Press the hand switch [SHUT| button to remaove the shutter fram the
light path and leave the light path open.

4. Press the button corresponding to the 10X obyective on the hand switch

F'Iﬁﬂ;rr;;’m e 1o engage this objective.
5. Place a specimen on the stage and bring it inlo approximate focus
. 6. Turn the field ins diaphragm knob () counterclockwise 1o stop down the
diaphragm diameter to its minimum siza.
7 Manipulate the two field ins disphregm centering knobs (@) to adjust the
E:ﬁf?fﬂ:mw image of the diaphragm to be centered in the field of view,

B. To check centration, open the diaphragm by rotating the Tield s

‘l' diaphragm knob (1) cleckwise unal the diaphragm image touches the
periphery of the feld of view IF the image s not centered precisehy,
center again.

9. Further enlarge the field ins dizphragm diameter 1o a size where the
diaphragm image size is a little larger than whan it just circumacribes
the field of view,

4 Adjusting the Field Iris Diaphragm (Fig. 22
To obtsin good image contrast, adjust the diameter of the illuminating
beam in sccordance with the objective in use. The field ins diaphragmm
may also be used to prevent fading of specimen areas outside the
observed field.

Using the field ins diaphragm kneb @) on the vertizal illuminator, adiust
the diaphragm image so that the field of view is circumsenibed by the

field ins diaphragm in order to exclude stray light.
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Fig 23

Centering target for fluorescence light

Centering the Mercury Burner {Fig. 23)

#* Place the conversion lens in the light path and center the lens.

@) Before attempung 1o center the burner, wait for the arc 1o stabilize.
(5-10 minutes after burner is ignited.)
0 Pariorm the following procedure after centaring the fisld ifs dia-phragm.

1. Press the hand switch [SHUT] bution to engage the shuttar,

2. Bring the B or IB excitstion mimor cube inte the light path. (I neither
of these cubss is avallable, engage some other mirror cube for
fluorescence light into the light path.)

* Do not use the U excitation mirror cube for this adjustment. If .
it is inevitable to use the U excitation mirror cube, be sure to
observe the light through the UV protective shiald,

. Using the hand switch or U-MCB, engage the 10X objective and remaove
the shutter from the light path.

{ad

4. While cbsenving through the eyepieces, place the centering target for
fluorescence light on the stage. Coincide the [+) mark with the center
of the field of view

Hermove the 10X objective
. Rotate the field iris diaphragm knob () clockwise to open the diaphragm.
Screw the burner focusing knob (@ all the way in by turning it clockwise.

O =1 o n

- Use the centering knob (3) to bring the brightest part o the center of
the &£ mark,
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AX R.L. Module

Using the collectar lens focusing knob @), narrowe the light beam
{Fig. 24-A)

. Using the centering knobs (3), bring the bright image 1o the approximate

center position. (Fig. 24-4)

. Rotate the bumner focusing knob (@) coanterclockwise until the size of

thie bright spot s minimized. (Fig. 24-6)

. Using the centenng knobs (3), split the bright spot into twao arc images.

Move the two arc images o the positions shown in Fig. 24-C

. Using the burner focusing knob (2, adjust the sizes of the two are

images 5o that they wall be slmost identical. (Fig. 24-0

Using the centering knobs (3 suparimpess the twa are irmnages: Then
turn the collector lens focusing knob @ so thal the are images wil
appear as shown in Fig. 24-E. This complsles the burner centering
adjustment.

Mote that even if the arc images deviate a little from the cemer position,
this will nat pase any trouble during obsemvstion.

Before proceeding to the observation, adjust the collector lens faclsing
knob (@) so that illumination in the fisld of view is even,

* To avoid serious injury, naver open the lamp housing while the
bBurner s turned on or immediately after it is turned off.

3 Becenter the burngr each time it 15 replaced.

21
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\ 2 Reflected Light Conversion Lens (AX-UCV] {Fig. 28
- [ ]
== =
s . @ When the conversion lens INJOUT kneb @) is pushed in, the lens is
=y |U = engaged into the light path, When pulled cut to the step position, the
3 e e o Ay lens 15 removiad from the light path.
2= O -
Knob Observation purpose
ﬂ ’) 1%:? Wainly used (o emphasze the strength of the central excitation
=l ] | light during fluorescence ohsendaton, with auto-flucrescence ar
— Ind fleoro-chrome, fluorescence antibody work, atc.
Fig. 25 (Used in combination with the collecter lens focusing knob on the

lamp housing.)

Fluorescence. observation with uniform field of wew, (The
illmunated area cannot be stopped down,)

ouT = —
I -6 For reflected light oosenvation methods other than Musrascence
ligknt. .
|
n L
E * MNote that if a filter is inserted with the mercury burner on for a
E lang time, the filter's metal frame will become very hot and should
o not be touched with bare hands.
Q
L
o
F =7 . - - -
9 Obijectives for Various Observation Methods
i
=
Reflected light fluorescence | . ] !
Objective Phase contrast | Transmitted light
U, V. BV B, IB, G, IY difference Momarski DIC
UPlznApo 4 X% O (= — =
10X O O e o
20X O O A (3
40X Q0 [ — )
40X 0L 0 i (ks )
100X OT O O G 0
Plandpo 125X — = . =
2% — — —
A0 X — €5 —_ —
60X O 0 O art o,
100X Q — O e LA
LPlanF 4% ) (B — .
‘I D }: Oi DH D Wow {:}
204 Qr or s o)
40 X 0" o Oy &
10036, 01 ) 1) A 3
UApo 20 X S @ - )
40 X ) =) — ]
40X O1 Q O = )
{}  : Possible combination

)t . Usable, but image may be dark depending on the NA of the objective
{)*° ¢ A phase contrast objective (Ph) is reguired for phase contrast ohservation,
UPlan F1100X 0T phase contrast objective (Phi is not available.

— | Mot usable, or combination with no comesponding objective.
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ﬂ Selecting a Mirror Cube

Select the mirror cube which matches the fluorochrome In use.
ith Use in accordance with the band width of the excitation wavelenagth.
Severs| excitation filter combinations with different band widths are available. Wide band sets [designated by W)
are narrmally used,
In the following cases, however, other sets will give a betier result

i1 Weak fluorescenca lonly B, G excitations)] —————— Use superwide band (SW)
(With SWE, strong aute-fluorescence may reducs
image contrast.)

(Z) Samples emitting strong auto-fluorescence ——————— Marrow band (M)
(Fluorescence brightness s somewhat reduced.)

(8)]

| Cube Dichroic Mirror/Filter Combinations

L
7]
" =
Excitation . Mirror cuba | Dichroic mirror | Exciter filter Barmier filter Application ﬂ
= N a
L LA BP330-285 = Auto flucrescence observation m
D400 ————  BA4ZD = DAPI staining: DA B
LI-mARL BF3Z60-370 | * Hoechest 33258, 33342 chiomosome 4_"2'
= g}
W s Catecholamine cbservation E
LMY DMAES BEPADD-410 BA4ER * Serotonin obsenvation
* Tetracyline staining: bone, tooth
By L-RAWEY BRADD-440 = Quinacnne, guinacrine mustard
. DhA5S | BA4TS staining: chromosome
* Thioflaving S staiming: lymph 2
L-MNEY BP420-440 TR

o Acriflaving staining: nucleic acid

B | U-MWE _ BP450-4E0 | « FITC staining: fluorescence antibody
C UMNE L DMS00 |_BP470-490 | BASIb « Acndine orange staining: DA, RBRA
. . | UMsSwB | BR420480 | = Auramine staining: tubercilosis germ
[=; LI-hWWIB BP460-450
DMB05 f { BASISIF
L-MMIB | BP-470-490
E] _ U-MWG BPE10.650 | * Rhodarmine, TRITC staining: fluorescence
L-MNG DMEY0 BP530-550 = BASHD antibady
LMSWG BP4R0-550 » Propidium odide staming:. DA
Iz U-MWIG ~ DM5ES BP520-560 | BALBOIF
[y LRy DAG00 EF545-580 | BAGINDIF » Texas red steining: fluorescence antibody

Far Figment Disjunction Applications

| For obsenving only the U excitation fluoro-
L LEBARLA, D400 BEPF360-370 BA4Z0-460 | chromea; when using U excitation together with
FITG.

L-WVIWIEA BPAG0-430
D05 [ BAS15-550
L-MMIBA BP470-430

For observing onby FITC whan using FITC and
TRITC or Texas red for double staining.
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Simultaneous Dual Excitation Cube
iDual Band Filter Cube)

Corresponding pigment

DAPY FITC

Made to Order

Cube
L-MDAY F

DAFI TRITC
Dﬁf.lf'_h" texas red, DAPY propidum odide
FITC! TRITC

HTC! texas rad, FITC propidiurm iodide

Simultaneous Trinle Excitation Cube
ITriple Band Filter Cube)

L-MDAS TRITC
U-MDAS T
LM TRITC

LIS T

Made to Order

Corresponding pigment

DAPY FITC! TRITC

Cube
L-MDAS FIFTRI

DAPI FOTCS texas red, DAPI FITC prodidium iodide

L-MADAS FIF TX

|_I"_.[‘I_§ﬂn'r|_1|g qf_ Mirror Cube Name—|

U-MNIBA

Comman 1o all cubes ‘

Bandwidth

SW: Superwide range Wi Wide range M. Narrow range

A For pigment disjunction applications

Excitation (L, V, BV, B, 1B, G, IG, IY}




AX R.L. Module i
METHODS

7-1 Reflected Light Fluorescence Observation

@ Also refer to SUMMARY OF REFLECTED LIGHT FLUORESCENCE OBSERVATION PROCEDURES on page 16,
1. Engage the desirad mirmor cubs into: the hight path

2. Encage the desired objective into the light path.

3. Open the shutter and focus on the specimen.

A, Adjust the collectar lens focusing knob so that both brighiness and evenness of illumination in the field of view
are optirmal,

This unit provides maximum excitation intensity to ensble image observation even for specimens with low
fluorescence. Therefore, during observation with a high-power objective, fading may occur result ng in loss of
image brightness and contrast

To prevent this, reduce the intensity of the excitation light to some extent to reduce the spead of fading. It
15 athvisable to reduce the ntensity of the excitation light by using an ND filter whenever applicable. Also, use
the shutter so that the specimen will not be exposed to excitation light for longer than NECessany

e
I
=

By using a commearcially available anti-fading agent (e.g. DABCQ), fading of the specimen can be slowed, For g':_”

observaticn at high magnification, in particular, it is recommended 1o use an antifading agent, o

» “ r P - 1_

* Note that anti-fading agents are not applicable to some kinds of specimens. Eg

=9

om

o
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* This unit can be used in combination with transmitted light brightfield observation, transmitted light phase %ﬁ

cantrast observation, and transmitted light differential interference contrast observation, as well as reflected et
light fluorescance observation. g
o

With spacimens that fade rapidly, fading can be minimized by initially using transmitted light phase contrast
observation or transmitted light differential interference contrast observation for positioning. Reflected
light flurarascance can also be used in combination with phase contrast or differential interference contrast
observation, making it easy to detect which portion of the specimen is fluorescing.

7-2 Simultaneous R.L. Fluorescence and T.L. Phase Contrast Observation

* If the differential interference contrast slider U-DICR and analyrer AX-AN/AX-ANIE0 are attached, remove
them from the light path by pulling both out to the click-stop.

1, Bring &n emply position on the cube turret into the light path.

2. Rotate the phase contrast condenser turret to show the same Ph number as the Ph number of the objective.
If, for instance, the UPIzn20X-Fh1 cbjective lens i3 used, the A symbol on the phase contrast condsnser turret
should zlzo be alignad with "Ph1".

3. Center the condenser ring slit and the objective phase annulus.
4. Engage the mirrer cube corresponding to the desired excitation into the light path and open the shutter.
5. Adjust the transmitted light intensity for best balance of fluorescence and phase contrast brightness. Then perform
the obseration.
* To adjust the intensity of the transmitted light, use the light intensity dial on the microscope frame or an
MND filter.

. 25




7-3 Simultaneous R.L. Fluorescence and T.L. Nomarski DIC Observation

€ In order to accomplish simultaneous reflected light fluorescence and transmitted light differential intarlerence
contrast {DIC) observation, Insert the analyzer (AX-AN) into the analyzer insertion siot,

1. Bring an empty position on the cube turrat into the light path.

Adjust the polarizer on the universal condenser until complete extinction s chtained (“crossed Micol” position).
Insert the transritted lght DIC slider into the siot provided the revolving nosepiace,

Reotate the universal condenser turret to select the Momarski prism matching the objective to be usad,

o W

. Engage the objective to be used;
Flace the specimen on the stage and bring the specimen into focus.

oo e )

Adjust the Tield iris disphragm of the transmiitted light illumination unit {built into the microscope basel-and the
aperture ins digphragm of the universal condenser. .

8. Turn the prism shift knob on the transmitted light DIC shider to adjust for best contrast of the differential interfersnce

I &7 contrast imaga.
9. Engage the mircr cube corresponding to the desired excitation inla the ight path and open the shutter,

g 10 Adjust the transmitted light intensity for optimal fluorescence and differential interference contrast image brightness,
3o

L

O
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1. U excitation cube (Wide band)

U—mMwu |

100

Transmission ratio %

EE————— .

1d 1

400 600 800
Wavelength {nm)

2. U excitation cube (Narrow band)

U—MnNU

[ e e e R

BP360-370.

|

Transmission ratio %

0 L J L'Ill ' I L 1 L I i
400 GO0 200

Wavealength {rm)

3. W excitation cube (Narrow band)

100 —

BFa00-410

|

Transmission ratio %

u JI -'IIJ i i s I
400 600 200

Wavalength {rnm)

4. BV excitation cube (Wide band)
U—=MWBV

100

Transmission ratio S

400 600 800
Wavealength (nmj

5. BV excitation cube (Narrow band)

1m T T 5 T T v T

Transmission ratic %

Wavelength {nmj

6. B excitation cube (Wide band)

U—MWB

100
=2
o} i
E y
E
o
2 i
E |
m ]
5 i
£ :

0 : [ i -'II 1

Wavelength {nmj)

_ AX R.L. Module
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7. B excitation cube (Marrow band)

EDU ¥ T L T Ly T ¥ T ¥
LT DMS0D

Transmission ratio S

0 ] LA L | " 1 ’
400 &00 200
Wavelength {nm}

8. Bexcitation cube {Super wide band)

[0 T —
BP4Z0-$80 :
I-8

&
i & ;
5 o :
T = f
L e E
o $ ]
W & i
i e :‘
- c i
] 2 :
Z J_ ‘II l
Q ﬂ 3 ] Hige mwlf i [l = |
w
1] A00 60K B00
E Wavelength {nm}
Z
f'_: 89, IB excitation cube (Wide band)

100 —

T T T T
i |BasisIF i
DM505 ; '
28 Eie
2 it ; .
3 o : :
e T : i
a lE o i
i i ' i
a ¢ '
E T i
£ o R :
= . i o
bl | ' i 1
= i " 1
¥ i 4
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400 £00 BOO
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10. |IB excitation cube (Marrow band)
[U=MNIE
"]ﬂ L T T T T T T
BFaT0-490 :
DMS05 || ¢
" i |BASISIF
® Bl
2 e : |
8 R i 1
£ i
N |
= = {
D : i ::'n. |II ‘: } i i i 1
400 ROD 800
Wavelength (nmj
11. G excitation cube (Wide band)
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IU'U T T T T T T T T
BPS10-550 [
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o 5
2
=
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0 i i ') -‘J: i 1
400 600 E00

Wavelenagth {nm}

12. G excitation cube (Marrow band)
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100 —

Wavelength (nm)
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13. G excitation cube [Super wide band)

JU—MSWGi

160

Transmission ratio %

T T T T

BP4E0-550 ﬁ DM570

M, I A i

AX R.L. Module

16. U excitation cube for pigment disjunction

{MNarrow band}
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100 =

400 G600
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14. |G excitation cube (Wide band)
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17. IB exitation cube for pigment disjunction
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15. IY excitation cube (Wide band)
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Typical Example of Emission Spectrum of Ultra-High-Vacuum
Mercury Burner Spectrum
365,366

4047

2. 6/313.2

546, 1

577.0/579.1

Brightness (%)

500 600 700 800
Wavelength (nm)

For fluorochrome emission, a light beam having & specific wavelength is selectad
from a wide spectrum of wavelenaths. The five mapor peaks of lumnance are
at wavelengths of 365/366, 4047, 435, 5461 and 577.0/579.1 nm. |n additian,
light beams having wavalengths of 334.2 and 490 nm (with rather low luminzncel
are also applicable to fluorochrome emission.

=
|
0o

TRANSMISSION CURVES OF FILTERS




AX R.L. Module

. II. REFLECTED LIGHT OBSERVATION MODES

By 2auipping the AXF0 or AXBO (transmittad light obsarvation configuration) with LS cojectives for opague objects,
mirrer cubes for reflected light (U-MEBE, U-MDE, U-MDIC), & differential interference contrast shider (L-DICR). an

aparture ins-diaphragm unit for reflected light, ete., these microscopes can accommodate vanous reflected light
observation methods.

/| CONTROLS

| A. Light Source for Feflected Light

® 100W halogen lamp housing (AX-LH100}

* Similar to the halogen lamp housing for transmitted light.

l\“é‘%

| Lamp housing |

i

|

Lamp socket |

p—
=y

Collactor lens

L)
o
=
=y
)
[
[
[y}

@ Power supply unit for halogen lamp (TH3)

* Mot required except for simultaneous transmitted light and reflected light observation.

F'gﬂg:_r. QN indicator LED

Circuit
breakers

Voltage

: Main switch
adjustmant knob

Power outlet for
lamp housing

AC power cord receptacle

—31
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| B. AX Reflected Light Filter Changer (AX-RFCH) |

@ To produce better color reproduction and remain unaffected by other filters, 25FR is the AX%-RFSL1, and 25LBD is
placed in the AC-HFSLZ.

Reflacted light fl'lh_:lr slidars

Filter inse rticn slot

AX-RFSLE Used with the 1-;:||I|:|wmr] filter, or
commarcally availabla filkers

AX-RFESL2 iwith adismeter of 25 mmenda .

& thickness of 6 mm). insensd inta
AX-RFSLT the filler sheer,
(25MDE, 25N0D2E; IELED,
25IFRE0-25FR)

C. Aperture Iris Diaphragm Unit for Reflected Light (AX-RAS)

—_—
=i
I
—t

COMTROLS

_ Aperture iris diaphragm centering knob

Aperture iris diaphragm knob -

32 .



%, ASSEMBLY

2-1 Assembly Diaphragm

AX R.L. Module

The diagram below shows how 1o assemble the varous components for reflected light observation methads. For
assembly details other than those shown in the diagragm below, refer 1o the instructions for assembly of the
various components for reflected light fluorescence observation (page 31 of the instruction manual for the AX70 or

AXBO microscope frame.

* \When assembling the microscope, make sure that all parts are free of dust and dirt, and avoid scratching
any parts or touching the glass surfaces. Confirm that all components are disconnected from the AC

mains before assembling.

Univarsal vartical
illuminator mirrar
cube housing
AX-URBC

il cr cube

MMaotcrized
revolving

NOSEDIECE

L-DEREM
Motorized
revolving
nosepigce
U-5BDREM

Differential
interferonce lens adapter
contrast slicer MRE-MADZ
U-DICR
Brightiield Brightfield/
objactive darkfield
objective

100N
AX-LHI0D

Field iris

P =
Analyzer ==
Ao-AN
AX-AMNIED

Lt

Polarizer
ANPO

L

DD Slider
AX-DND

diaphragm unit for
reflected light AX-RFS

Halegen lamp housing

) Power cord
Power supply unit for

halogan lamp (TH3)

Aperiure iris
dizphragm

A Lunit for
reflected light
AXN-RAS

[1-2

AXhH;::'Ieclcr?
light filter changer
.ﬁgt-HFCH -

ST

ATHINISSY

]

o AX Reflacted

ilter light filter slider

25NDE A-RFSLT

EEE.E&:B:E AX-RFSL2
AX-R

26IF550 L

25FR

—33
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2-2 Detailed Assembly Procedure

Figy, 26

u Mounting the Mirror Cube

I

Correspondng 1o the observation methods, mount the comrect miror
cube on the miror cube turret. (For details on mounting, see page &,

section 1.}

Observation method | Cubg nan‘l_E Cube c;uda il
bk i cbmenviion eF UAEF
ﬁi?égglu!%|;1rua1lﬂn DF U-MDF
Refiected light Nfﬂmﬂfskl T
controst observaton NP T

Reflected light simple polanzed
light observation

Z. Affix the cube sticker to the hand switch.

Mounting the Light Excluding Adapter (DF Insert (Fig. 26}

|

Remove the mimor cubs housing.

2. Aligning the positioning groove of the DF (darkfisld) inser and tha pin

3. Return the mimrar cube housing to its original position.

Mounting the Aperture Iris Daphragm Unit

b

on the micioscope frame. mount the DF insert.

Insert gradually the aperture iris diaphragm unit () into the aperiure ks
diaphragm unit mounting slot (2 on the micrescope frame (right side) by

sliding the umt onto the guide dovetail.

Insert clamping screws into the two mounting holes (&) and tighten the

screnws with the Allen screwdriver.

Installing the Halogen Lamp

Hefer to the explanation on pege (Section B) in the AXT0 instruction
manual, or page 6 (Secthon B} in the AXBOT instruction manual No. 1

"ASSEMBLY".

{Fig. 27)
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Attaching the Lamp Housing

Refer to the explanation on page 5 (Section 6F in the AX70 instruction

manusl, or pege 8 (Section §) 0 the AXBOT instruction mancal Mo.i

"ASSEMBLY". However, tha lamp housing should be mounted on the

upper mounting collar so the connector shouid be plugged into the power

outlet marked,

* If the power supply unit TH3 is used for the halogen lamp, plug
the connector into the power outlet on the rear of the TH3.

ﬂ Others

How to mount the analyzer and the polarizer, atc. is explained during the
outline of the observation methods on the following pages.

Centering and Adjusting the Aperture Iris Diaphragm  (Fig. 28)

1. Using the hand switch, engage the BF mirror cube.into the [ight path.

2 Press the hand switch SHUT button to remeve the shutter from the
light path and leave the light path open.

3. Press the hand switch button to engage the 10X objective. Place a highily
reflective specimen on the stage and brng it into approximate focus.

4. Remove the eyepieces. Looking at the objective pupil inside the
chservation tube, turn the aperture iris diaphragm knob (T counterclock-

— wise ta leave the diaphragm stopped down 1o approximatehy 70 — B0 %

Fee. 28 of the objective pupil diameter.

5. Atthis pont, if the diaphragm is not centerad pracisely, center It acain
by manipulating the two aperture iris diaphragm centering krobs )]
Adjustin the same manner as for the field iris diaphragm: (The focusing
magnifier U-CT30 facilitates this adjustment.)

—
—
1
%]

ATFNESEY

Adjusting the Aperture Iris Diaphragm |
Adjist the numerical aperture of the illumination system 1o contral the
brightness of the chsenved image,

@ Depending on the specimen, an image with good contrast and little Tlare
may sometimes be obtained by keeping the aperture iris diaphragm
stopped down & little. Pleass experiment with this to ses i it works
with the pamicular specimen.
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_ ) SUMMARY OF R.L. BF OBSERVATION PROCEDURE

@ The following is a summary of basic reflected light brightfield absenvation.

|_'I:u'f'n ON the

main switch

—
—

Salﬁnt the brightfield light

pat
L 2
Select the light path | s
R o ity S
¥
[ Plal.':e specimEﬂ |.............................. -------

1

|_E|:|_g.age the

10X objective | -----

| Interpupillary distance adjustment

Diopter adjustment
Optical axis adjustment

Engage the LBD filter —| L

Focus on the specimen |

L

3

objective

[' Engage the desired

—
T
)

¥

| Focus on the specimen } ‘

diaphragm

Adjust aperture iris dia-
phragm and field iris

SUMMARY OF R.L. BRIGHTFIELD
OBSERVATION PROCEDURES

r

Observatio n_-)

& e

&

2800

@8

ham switch
Sub-main switch on microscops frame
Switch to raflectad light, or &) Main swilch p.18

Reflected light filter changer [:35
Hand switich p19
Light path selector knob

Specimen clamp

Hand switch p1g
Binocular tube

Evepiecs

Aparuna s disphragm knob p20
Fiztd ins diaphragm knob 18

Coarse focus/Fine focus sdiustment knab
Hand switch

1

Coarse locusFine focus adustment knob

Aperiurs ns diaphragm knok
Field iris diaphragm knob

(R
p1g
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2] REFLECTED LIGHT OBSERVATION )

4-1 Reflected Light Brightfield/Daridfield Observation

g

n Selecting the Light Path for Observation

(Fig. 29}

Use the hand switch to select and engage the miror cube (BF or OF)
corresponding 10 the-desired cbsevation method.

=N Haidiml .ﬁpmumuiris-_ I Anti-glare
TR Cubecode  diaphragm | diaphragm | MD filter
Reflected light
I:?r.ig hrfinldlg 1 BF Adjust 85 Necessany
B i

Reflected Tight .

darkfield DF Open
Anti-Glare ND Filter (AX-DND) (Fig. 30)

+

Insert the antr-glare MND fitter (1) inta the filter slot on the nght side of tha

vertical illuminator,

.-As the filter i3 inserted, two clicks will be:heard, AL the first, the filter is
in the empty positon, at the second the ND is engaged in the light path

. Oircinanly, if this ND filter is i the light path, it will prevent the glare eifect
othenwise noticeable when switching from darkiield to brightheld.

) When the llurination intensity is too low dunng brghtheld chsarvation,
ol to shorten the exposure time dunng photomicrography; or to brighten
the Tield of view during darkfield cbservation, remove the filter from the

light path,

Installing the Filters

1

(Fig. 31)

Mount one or more of the following filters, or commercially available
filters (25 mm diameter), on the filter slider:
Drop the filter (@) into the mount on the filter slider 30, Insert the fetaining
nng (& to hold the filter in place.
. To replace a filter, push it out of tha slider from Delow.
* Only the frosted filter 26FR should be mounted on the AX-RESL1
slider closest to the objective side.
. Al the first click-stop, the filter 15 in the empty position, and at the second
and third click-stop, the required filter is engaged inta the light path.

Usable filters
25FR
@ Frosted filter

251 BD
Color temperature
corvarsion filter

251F550
@ Green filtar
26ND25

_ Applications: ||

To ensure avan illurminaton

| To convert the coler temperature of the halogen
source to the color tempersture of day fioht. Used
tor obsenvation and whean taking color photogreshs,

To enhance contrast durirg B&AW observation. Lsed

when taking B&V photographs,

To attenuate light intensity, (Transmmissicn ratio: 25%)]

Meutral density filter

250D6
Meutral densty filter

Toattenuate hght mtensity, {Transmission ramg 65|
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4-2 R.L Nomarski Differential Interference Contrast Observation

/)

]

Frg3a

1

Selecting the Light Path for Observation {Fig. 33}

Using the hand switch, press the BF or DIC button to engage the reguired
FEUrTor Clbe.

@ When the U-MDIC differential interference contrass mimar cube is inseriad

In the mirror cube nousing, engage this miror cube into the light path.
With the U-MDIC mirror cube inserted in the cube cassetts; it is not
necessany 10 mount and adjust the. analyzer and palarizer

2. Insert the analyzer (AX-AN360) (T) and the polarizer {AX-PO) ) to engage
them Both mto the light path.
3. Rotate the analyzer polarizer dial (3} until complete extinction is obtained
{"crossed Micol" position)
N = . i
Installing the Nomarski Prism {Fig. 34}
1. Leosen the clamping screw (T) at the front of the revolving noseniecs,

and insert the U-DICR differential interference contrast slider (2 with the
side with the inscription facing upward, Tighten the clamping screw 1o
secure the prism.

. IF a UMPlan objective is used, push in the selector lever @@, If an LMPlan

objective is used, pull out the selector lever

Observation Method (Fig. 34}

Place the specimen on the stage and move the stage to bring the
specimen into focus.

--Adjust the field ins diaphragm until the diaphiagm OpEning circumscrbes

the field of view:.

- Stopping down the aperture iris diaphragm somewhat miay increase the

contrast.

Rolate the prism control knob @) of the DIC prism slhider 1o adjust the
interierence color of the background, and to achieve maximum contrast
depending on the specimen under observation, as outlined below:

a. Retating the prism control knob of the slider will continuously changa
the interferance color of the background from gray to magenta
=100 = 600 rim).

* |f the background color is black (O-order fringe), darkfield ke observa
tion s possible.

* [i the backaround color is gray, a pseudo relief image with maxirmum
contrast wath gray sensitivity can be abtained.

* |t the background color is magenta, even a minor optical retardaticn
can De observed as a color change

* Care should be taken to keep the specimen surface clean, as even
a small amount of contamination on the surface may show up
due to the exceptionally high sensitivity of the differential inter
ference contrast method.

b. As differential interference contrast exhibits directional sensitivity,
rotate the stage or the specimen to obtain best contrast.

o
T
A

1HSM A3133743H
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Switching Between Brightfield and Darkfield Observation (Fig, 34)

1. Loosen the damping screw (1) at the front of the revoiving nosepiece, and gently pull the U-DICR differantia
interfarence contrast slider (2) outward uniil a click s heard, Tightan the clamping screw again.

2. Press BF or DF on the hand switch to disengage the U-MDIC mirror cube. If used, disengage both the analyzsr
and the polanzer from the light path.

4-3 Reflected Light Simple Polarized Light Observation

& To prepare for simple polarized light observation using the vertical illuminator, perform step 1 in Section 4-2,
Reflected Light Momarski Differential Interference Contrast Observation, outlined on page 36.

Observation

1. Place the specimen on the stage and use the coarse and fine adjustment knobs 10 move the stage up and down
to bring the spacimen into focus. Simple polarized light observation is now possible,

2. Adjust the field ins diaphragm untl the disphragm opening circumseribes the field of view

3. Stopping down the aperture ins diaphragm may increase the contrast somewhat,
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Ill. SPECIFICATIONS

Item Specification

Optical system LIS (Universal Infinity Systern) optical system
Compatble microscope frame:  AXT0/AXED

Reflacted light Type with reflected hght illumination system installed in the microscopa arm
ilurnination Observation tube magnification: 11X {super widefield applicable: Fiald number 26.5)

‘ Chsarvation mode selection: Turret systern (max. four cubes)

Fossible observation modes:

» Reflected flight fluorescence®

» Reflected light bnghtfield

= Feflected light darkfield

= Reflected light Momarski differential interference contrast

= Reflected light simple polarizad fight

. * Using the AXIOMAXA] transmitted kght fllemination, simultanecus trensmitted Sght Mormarsk

differemtial intederence contrast obsanvation or transmitied light phase contrast obsarvation
becomes possibia.

Mereury bumer lamp D 100W high pressure mercury bumer USH102D (mid, Ushic Electric)
housing Interlock mechanism (microswitch)
U-ULH Burner centering: upfdown, lefifight centenng knob systam and focusing knob system
U-ULS1 00HG
U-UCLHGXEB
Power supoly unit for Ao ignition system
mercury burner Life time hour counter (displays accurmulated hours of operation)
BHZ-RFL-T3 Ratings: 100 =120 WAC 50 -60 Hz
220 =240 VAC B0-B0 Hz, —2.84
100W hlogen lamp DC 12V 100W halogen bulb ipre-centerad)
housing 12 T00WHAL-L halogen bulb (Philips 7724)
AX-LHTOO
. Power supply for 100 - 1200 AC, 50— B0 Hz, 2 .54
halogen lamp
TH3
Transmittedfreflectec Push bution type
light Rand switch » Objective selection buttons {six) and recall button

* Cube selection buttons (four)

s Shutter button, reflected light illumination OM/OFF switeh (one each)
Operating envircnment Temperature: 0°C — 40°C (32°F - 104°F). Relative hurmidity: 30 —20%.
Follution degres 11 {In accordance with IECE64)

Installation category (overnvoltage category) 11 {In accordance with 1IECEG64)




IV. OPTICAL CHARACTERISTICS

Magnification

Mumaerical apecture

Machanical Lube length Cowver glass thicknaess:

—: May be used with aor with-
out a cover glass
O: Usad without a cover glass

b Optical . Eyepieca
. character !
ol mEE SWH10X (26.5}
., Magni- | poA W.D. lgzs | lution Fr
™ fication ' {rmim) ick- Depth  rig Hemarks
™ ness WM qaes | of Fﬁd
Objective mag. | focls | yiew :
designation | fLrm) ‘
UNPian F BX D15 | 200 = 2.24 50X | 529 53
Universal Plan 0% D30 | 100 — 1.12 100X | 147 765 |
Semi Apochromat | o 0.46 %5 § 0.73 200X 510 | 133
o 40K 075 0.63 0 0.45 4003 166 | 066
(FN26.5) 50K 180 | 066 0 042 | soox ' 130 | 053
100X 0.95 0.31 ] 0.35 | 1000X 867 | 027
UMFian FLBD 5¥ Das | nzo = 2,74 0% | 585 53
Universal Plan 10X 0:30 6.5 - 1.12 100X | 147 265
Semi Apechromat | ony 0.46 3.0 0 0.73 200X 510 | 133
for Sright/Darkfield | 5oy 080 | 0.6 0 045 | 500X | 130| 053
|FN25 .5 100 0.80 0:31 0 037 000X 73 027 |
UNPlan FI-BDP 5% 0I5 | 720 = 224 50X | 589 5.3
Universal Plan 10% 025 65 — 1.34 100 | 184 265
Sermi Achromat 20% 0.40 3.0 0 D.84 200 6.09 1.33
for Reflected light | gow 075 0.66 g 045 500 142 053
Polanzed light 100X 0.50 031 0 037 | 000X 073 | D27
{FNZ6:5) , _ |
UMiPlan. Fl .
i iﬁ;ﬂrkmg 20% 040 | 120 0 0.84 200X 6.09 133
EiefiRaa e 50X 050 | 106 0 0.67 500X 250 053
Serri Apochromat | 100X .80 3.4 i 04z | 1000X ne7 027
(P25}
UMPlan FLED
qu Wurglm 20% D40 | 12,0 0 Da4 200% .00 1.33
A il 50X 050 0.6 0 067 500X 250 053
s E
el joox. | 0An | a3 0 042 | 1000% | o087 | 027
(Fh26.5)
i), ,.:m o 50X 0.95 0.3 O | 035 | BOOX | 104 | 053
ERR T J00X0 = 140 @ 0.08 0 024 | 1000X | 059 | 027
LivtPlan Apc Long |
Warking: Distance : i Bt : i
psble: Snidipanal) e 0.9 0.80 0 037 | 2500X 050 0,11
{FM 25 5) | l
LM Pian Apo8D
Lomg Working |
Distance Plan jitr | | L : 7
Apcthromatic for 250x% 0.9 0.80 0 37 2500%. | 0.60 0 i |
Brightfaldarktiall I
{FN 25 &) i !
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V. ERROR CODE CHART

It an anomalous eandition s present, & blinking error code number will be shown on the AXPD microscope
frame’s voltage indicator display and a2 buzzar will sound, Consult the following error code chart and take remedial
action n accordance with the instructions. gven.

Error condition

Improperly revolving nosepiece rotation.
iOceurs it anything impedes the rotation
of the revolving nosepiece.]

Code
agl-ozc
I
f2 <3
ei-21

Mirror cube failing 1o stop comectly at
click-stop.,
Sensor falling to detect mirmor cube ‘at
click-siop,

Shutter IN/OUT operation arror.

Remeady

ARemove the obstruction. Switch the
power OFF and then ON again befors
attempting the operation again. If the
EAME error ocours again, something is
wrong with the equipment. In this eveni,
contact your local Glympus represente-
tive for assistance.

shutter olamped in OUT condition,

£3: e

30

Abnormal condition of the OPTION
CONNECIoT.

Internal circuit makfunction.

1. When the shutter opening screw s
Ioosened, the ermor cods disappears and
the shutter INFOUT operation can be
performed.

2. Megiect the buzzer if tha shuttar s
daliherately opened o sccommodate a
particular observation mode

T silence the buzzer, turn the micro-
scope frame’s maln switch OFF. How-
ever, this will rendar the hand switch in
operative 5o that the operation should
be performed manually,

If the OPTION connector isn use, turn
OFF the power and then chack the seat
of the connection cable. Try to cperate
ihe micrascope again, If the same erar
occurs agam, or if the emor code appears
when the connector 15 not in. use,
something 1s wrong with the eguipment.
In this svent, contact your local Ohmpus |
reprasentative for assistance,
Something is wrong with the eguip-
ment. Contact your local Qlympus repre-
santative Tor assistance.

43
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VL. TROUBLESHOOTING GUIDE

Under certain conditions, performance of this unit may be adversely affected by factors other than defects. [
problems occur, please review the following list and take remedial action as appropriate. If you cannot solve the
problem sfter checking the entire list, please contact your local Qlympus representanve for assistance.

| Fluorescence Light Observation |

Froblem

Lo

1. Optical System

Remedy

d. Lamp lights, but field of view
ramains dark

B Image is unlcear, blurred or has
insufficient contrast.

¢, Figld of view s obscurad, or field
of view is not evenly illuminated,

d. Dark spots visiole in the field of
ViE,

e. The real bulb image and the
iy imags cannot be focused.

f. A tingling sensaticn is fall when
the microscope frame is touched.

The shutter is closed.

MY fillzr is enganed.

The aperture andfor fisld s disphrsagm
is not comectly opened.

The mimor cube is not suitable for the

SEECIMEn.

Ohjectives andfor filters are dirty.

The aperiure andfor fisld iris diaphragm
s not comectly opened.

The mimor cube is not sutable for the
Specimen

The fizld ins diaphragm is stopped
dowvn too far.

NI filter i5 not at click-siop.

Improper centering or focusing of the
mercury burner,

Open the shutter.

Remove the ND filter from the light
path.

The aperture fris diaphragm should be
compoletely opsned. The field s dia-
pharam should be opened to the axtent
that the diaphragm image crcumscribes
the field of view

Change to a sutable mirror cube,

Clearn.

The aperture ifs diaphraom should be
completely opered. Tha fizld ifis dis-
phragrm should be opened to the extent
that the diaphragm image circumsarbes
the field of view.

Change to a suitable mimor cube.

Open the field ins diaphragm suffi-
cignihy

Insest the NO filter untl it stops at the
click-stop.

Center or focus the mercury burner
correcthy.

Dust/dirt adhenng to the bumer o the
side of the collector lens facing the
lamp.

The collectar lens clamping screw is
loose.

Clgan.

Tighten firmily.

The microscope is not comectly
grounded,

2. Electrical System

8, The main switch indicator does
nat light up.

Improper connection of the power
cord,

b. Power switch indicator lights, but
the marcury burmer does not
ignite

c. The burner flickers or is dark.

Imparperly connected connectors,

The burner is not installed,

The lamp housing interlock mech-
anism s activated.

Auto igmition is malfunctioning.

Insufficient ime has elapsed since the
bumer was tumed om,

The bumer fife has expired.

Install the burner.

Make sure the power cord lor ground
wire) is commectly arounded,

Connect the power cord corecthy,

Connect cormecthy

Tighten the burner socket clamping
SCTEWY.

Turn OFF the main switch on the power
supply. Turn O again. (Repeat as
necessan.)

Wait for at least 10 minutes after
igniting the humer,

Renlace the mercury bumer when the
nour counter reading excesds 200
hours. {Burner service life is 200 haurs )




| Reflected Light Observation |

AX R.L. Module

Problem

a. Lamp is tumed on, but field of
view remains dark.

Cause

Lamp for reflected light system is not

turned on.

When in reflected light darkfield ob-
senvation, the aperiure and field iris

diaphragms are stopped down

Mirror cube 1= not installed.

b Field af view is obscured, or field
al view is not evenly illuminated.

centered.

The field ins diaphragm is not properly

Remeady

Tum on the lamp.

Open the aperiure and field s dis
phragm.

Install miror cube suitable for the oh-
sanvation

Center the field ins diaphiragm corecthy,

The field s diaphragm iz stopped
down too far,

The bulk is not centered correcthy.

Open the field irs diaphraam suffi-
cienthy.

Center the bulb comrectly.

Frosted filter is engaged into the light
path,

Filters are not engaged cormectly

c. The image shows diffraction,

o, Visihility s pooe

* |rrage is not shap.
* Contrast is poart

* Delails zre indistinG,

g. Part of the image 15 Blured,

The aperture ins diaphragm is stopped
clonevy too far,

Mor-UlS seres objectve is used,

Front lens of the objective is difly.

Immersion ol is not used with ol
immersion objective.

Rermowve the Trosted filter from the light
path.

Engage the filters comectly in the light

path,

Open the aperture ins daphragm 1o tha
comect dameter.

Use only UIS series objectives with this
microscone.

Clean the objective,

U=se mmersion ail,

Recormmended immersion ol not

used,

DF (darkfield) insert is not mounted.,

Use recommended immersion oil,

hiount DF insert

The spacimean is not mounted corecthy
on the stage.

Flace the specimen correctly on top of
the stage and secure il with the
specimean halder
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