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1 INTRODUCTION
1.1 Notes on instrument safety

The Axio Imager microscopes have been designed, produced and tested in compliance with
DIN EN 61010-1 (IEC 61010-1) and IEC 61010-2-101 safety requirements for electrical measuring, control
and laboratory instruments.

The instruments meet the requirements of EC Directive IVDD 98/79/EC (In Vitro Diagnostic); they are
marked with the € € mark.

This operating manual includes information and warnings that must be observed by the user.

The following warning and information symbols are used in this manual:

15y NOTE

This symbol is a warning, which you must observe under all circumstances.

| CAUTION
: This symbol is a warning, which indicates a hazard to the instrument or instrument system.

CAUTION
This symbol is a warning, which indicates a hazard to the user of the instrument.

CAUTION
Hot surface!

CAUTION
UV radiation is emitted!

CAUTION
Laser radiation is emitted!

CAUTION
Disconnect the instrument from line power before opening it!

o BB DB DPb
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The Axio Imager microscopes, including original accessories, may only be used for the microscope
techniques described in this manual.

Particular attention must be paid to the following warnings:

> B P

&

I @H >

The manufacturer cannot assume any liability for any other applications of the instrument
including those of individual modules or single parts. This also applies to all service or repair
work that is not carried out by authorized service personnel. In case of non-compliance, all
warranty claims shall be forfeited.

The power plug must be inserted in an outlet featuring a grounding (earth) contact. The
grounding effect must not be made ineffective by an extension cable that does not have a
protective ground wire.

If it is determined that protection measures are no longer effective, the instrument must be
switched off and safeguarded against inadvertent operation. Please contact a Zeiss service
agency or the Carl Zeiss Microscopy Service to repair the instrument.

On stands with motorized focusing drive, there is the risk of getting one's fingers jammed
between stage carrier and the base of the stand, when the stage is moved down. Therefore, do
not reach with your hands under the stage carrier.

The manual microscopes (Axio Imager.A1, .ATLED, .A1m, .D1 and .D1m) are equipped with a
power supply integrated in the stand allowing line voltages to be used in the ranges 100 to
127 V and 200 to 240 V AC 10 %, 50/60 Hz, without the voltage setting on the instrument
having to be changed. The motorized models (Axio Imager.M1, .M1m, .Z1 and .Z1m) are
powered through the separate power supply 230 belonging to the stand. On this power supply,
too, the voltage setting need not be changed in the line voltage range 100 to 127 V and
200 to 240V +£10 %, 50/60 Hz.

The HBO 100 (ebg 100 dc) and XBO 75 (ebx 75 isolated) power supply units are designed for a
line voltage range from 100 to 240 V AC, 50/60 Hz, and automatically adapt to the applied line
voltage.

Before switching on the instrument, check whether it is suitable for the available line voltage.
Always disconnect the instrument from the power outlet before opening the instrument and
before changing the fuses. See section 5.2.2.

Take care to ensure you only use fuses according to the information given in the Technical
Data. Use of makeshift fuses and short-circuiting of the fuse holders are not permitted.

The Axio Imager microscopes are not equipped with any special devices for protection from
substances that are corrosive, potentially infectious, toxic, radioactive, or other substances that
could be hazardous to health. Make sure to observe all legal regulations, particularly the
relevant national accident prevention regulations when handling such substances.
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Gas-discharge lamps, e.g. HBO 50; HBO 100 or XBO 75, emit ultraviolet radiation, which can
cause burns to the eyes and skin. Therefore, never look directly into the light of these lamps
and avoid direct, unprotected incidence of their light on your skin. When using the microscope,
always use the protective devices belonging to the instrument (e.g. special attenuation filters or
the fluorescence shield). When they are hot, gas-discharge lamps are under high internal
pressure. Therefore, change them only when they have cooled down, and make sure to wear
protective gloves and a face guard.

When fluorescence filters are used, the heat protection filter for heat emitted by the
microscope illuminator must not be removed, since fluorescence filters are sensitive to heat,
and their performance could be impaired.

Avoid touching the hot lamp housing. Always pull the power plug before changing the lamps
and allow the instrument to cool down for some 15 minutes.

Dust and dirt may impair the instrument’s performance. Therefore, the instrument must be
protected from these influences as far as possible and covered with the dust cover when not in
use. Always check whether the instrument is switched off before you cover it.

Clogged or covered ventilation slats may lead to heat build-up that will damage the instrument
and, in extreme cases, cause a fire. Always keep the ventilation slats clear and ensure that no
objects enter the instrument through the ventilation slats.

Defective microscopes must not be disposed of with household waste. Dispose of the
microscope in compliance with the relevant legal requirements.

The specimens must also be disposed of properly according to the current legal provisions and
internal instructions.

The instruments may only be operated by trained personnel who must be aware of the possible
dangers involved with microscopy and the particular application concerned. The Axio Imager
microscopes are high-precision instruments that can be impaired in their performance or
destroyed when handled improperly.

The LED illuminator is a Laser Class 2M device. Do not look directly into the LED light.

B 46-0046 e 12/05



INTRODUCTION
Axio Imager Notes on warranty Carl Zeiss

1y Make sure to read the safety notes provided with Immersol 518 F® immersion oil.
Immersol 518 F® immersion oil irritates the skin. Avoid any contact with skin, eyes and clothing.
A After inadvertent skin contact, wash the oil off with plenty of water and soap.

After inadvertent eye contact, immediately rinse the eye with plenty of water for at least five
minutes. If the irritation persists, consult a specialist.

| Proper disposal of Immersol 518 F® immersion oil: Take care to ensure that the immersion oil
does not enter surface water or the sewage system.

1.2 Notes on warranty

The manufacturer guarantees that the instrument has no material or production defects when delivered.
You must inform us of any defects immediately and do everything to minimize any damage. If the
manufacturer is informed of such a defect, he is obligated to rectify it; it is his decision whether he does
this by repairing the instrument or by delivering an instrument free of any defect. No guarantee is
provided for defects caused by natural wear (wearing parts and consumables in particular) and improper
use.

The instrument manufacturer is not liable for damage caused by faulty operation, negligence or any other
tampering with the instrument, particularly the removal or replacement of instrument components, or
the use of accessories from other manufacturers. This forfeits all warranty claims.

With the exception of the work specified in this manual, no maintenance or repair of the Axio Imager
may be undertaken. Repairs may only be performed by Zeiss service staff or specially authorized
personnel. Should any defect occur with the instrument, please get in touch with your local Zeiss
representative.
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13 Overall view of Axio Imager - manual
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14 Overall view of Axio Imager - motorized
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2 INSTRUMENT DECRIPTION
2.1 Name and intended use
Manufacturer's designation: Axio Imager: Axio Imager MAT: Axio Imager LED:
Axio Imager.A1 Axio Imager.A1m Axio Imager.A1 LED
Axio Imager.D1 Axio Imager.D1m
Axio Imager.M1 Axio Imager.M1m
Axio Imager.Z1 Axio Imager.ZTm

The Axiolmager / Axio Imager MAT microscopes have been designed as universal microscopes for
applications in biology and medicine for the examination of blood and/or tissue specimens from the
human body, as well as for materials examinations.

They may also be used as true reflected-light microscopes or, if equipped with a transmitted-light
equipment, as combined reflected-light/transmitted-light microscopes.

Typical applications of the Axio Imager microscopes include, for instance:

— Medical examinations in laboratories (research), clinics and medical practices
— Science and research (colleges, universities) in the fields of medicine and biology
— Industrial applications (pharmacology, food technology)

Typical applications of the Axio Imager MAT microscopes include, for instance:

— Metallographic laboratories
— Vebhicle industry
— Microsystems engineering

2.2 Instrument description and main features

With the advanced pyramid and modular design, the Axio Imager microscope incorporates time-tested
principles in microscope construction, thus ideally combining modern requirements made on design,
ergonomics, operating convenience and function with technical performance.

Depending on the instrument configuration, the following microscopy and contrasting techniques are
possible:

Transmitted light: Reflected light:

- Brightfield (H) - Brightfield (H)

- Darkfield (D) - Darkfield (D)

- Phase contrast (Ph) - Differential Interference Contrast (DIC)

- Differential Interference Contrast (DIC) - Differential Interference Contrast in circularly

polarized light (C-DIC)

- Polarization contrast (Pol)

- Polarization contrast (Pol)

- Circular polarization
- Fluorescence

12 B 46-0046 e 12/05
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The Axio Imager Microscope is available in nine stand versions (five manual and four motorized models). .
However, the scope of the equipment of these stands is variable and can be customized to the user's
requirements within the range of optionally available microscope components.

Manual models:

Axio Imager.A1, ATm and A1 LED (analog version, coloring: blue/white)
Axio Imager.D1, D1m (digital version, coloring: silver/white)

Motorized models:

Axio Imager.M1 and M1m (motorized version, coloring: blue/white)
Axio Imager.Z1 and Z1m (motorized version with high-precision Z drive, coloring: silver/white)

The binocular phototubes and suitable adapters permit one microscope camera, one reflex camera or one
digital / video camera to be attached for documentation purposes.

2.3 Equipment and compatibility table
. A1
Option LED A1 M1 D1 Z1 Alm | Mim | DIm | Z1m
Manual + + - + - + 5 + -
Stand
Motorized - - + - + - + - +
Coding PC readable - - + O* + + O* +
Coded o# o# (0] (0] (0] (o] (0] (0] (0]
Tube lens turret
Motorized - - (o) - (0] - o - o
6x manual (0] (0] - (0] (0] (0] - (o) (0]
6x coded o o - O* (0] (0] - o* (0]
Reflector turret
6x motorized - - o DG - (0] - oy - (0]
10x motorized - - - - (0] - - - o
6x manual HD (0] (0] - (0] - (0] - (o) -
6x manual / cod. POL o# o# (o) o (o) o (o] (0]
6x coded HD DIC o# o# (0] O * (0] (o] (0] o* (0]
Objective nosepiece
6x motorized HD DIC - - (0] - (0] - (o) - (0]
7x coded HD o o# (0] oO* (0] (o] (0] o* (0]
7x motorized HD - - (0] - (0] - (o) - (0]
Modulator turret for C- Manual - - o o (0] (o] (0] (o] (0]
DIC/TIC Motorized - - (0] - (0] - (o) - (0]
Fixed + + + o (0] - - - -
Stage carrier
Dovetail - - - (o) (o) + + + +
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. A1
Option LED A1 M1 D1 21 Alm | Mim | DIm | Z1m
Transmitted-light Manual - + o o o o o o o
Hlumination Motorized - - (o) - (0) - (0) - (0)
Filter wheels Manual - + o (o] (o} (o) (o) (0] (o)
(transmitted-light) Motorized ) _ o _ o ) o _ o
Reflected-light
1 1 1 * % % 1
||_Ium|n_at|on with Manual o o o ) ) + + ) )
firmly installed
diaphragms
Reflected-light Manual - - - o o - - o o
illumination*** Motorized . R _ R fo} . _ . fo}
Stop slider / Filter wheels | Manual - - - o o - - o o
(reflected light) Motorized . - - - fo) - . - (o)
Motorized 25 nm - - + - - - + - -
Focus (Z-axis) Motorized 10 nm - - - - (o) - - - (o)
Manual + + - + (o] + - + (o]
Z—dr_lve, installation right / left 0 0 o o o o o o o
version
TFT display - - + - + - + - +
. Reflector turret ACR - - - - lo) - o - [0}
Automatic Component — .
Recognition (ACR) Objective nosepiece i ) o } o ) o . o
ACR
ApoTome - - - (0] (o) - - (0] (o)
External - - + - + - + - +
Power supply
Internal + + - + - + - + -
Mechanical stage 75x50 .
mot: CAN Motorized - - (0] - (0) - o - (o}
PIEZO scanning stages Motorized o o o o o o o (o] o
2TV Tube mot - - o - (o) - (o} - (o]
Manual (o] (o] (0] (o] (o] (o] (o] o (o]
Condensers
Motorized - - o - (o] - (o] - (o]
+ = Included in stand

= Included only, if equipped with Light Control Mot 430000-9304-000

=  Additionally required for reflector turret included in stand:

= All reflected-light illumination systems include one motorized shutter. This shutter can be replaced by a
high-speed shutter for fluorescence applications.

Modulator turret for C-DIC/TIC or b) compensator slot or

O = Optionally available
O*

- = Not possible

# = NotPC readable

* = Partly PC readable

* %

* k%

a)

¢ dummy plug (no function)

14
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2.4 System overview of Axio Imager
Condensers

Condenser module DIC 1/0.9 with polarizer

426701-0000-000

Condenser module DIC 11/0.9 with polarizer
426702-0000-000

Condenser module DIC 111/0.9 with polarizer
426703-0000-000

Achromatic-aplanatic universal

Achromatic-aplanatic universal condenser
0.9 HD Ph DIC

424200-0000-000

with front lens achr.-aplan. 0.9 DIC

condenser 0.9 H D Ph DIC, mot.
424201-0000-000
with front lens achr.-aplan. 0.9 DIC

Achromatic-aplanatic universal condenser 0.9 H
424202-0000-000
with front lens achr.-aplan. 0.9 H

Condenser module DIC 11/1.4 with polarizer

426708-0000-000

Condenser module DIC 111/1.4 with polarizer

426709-0000-000

NN

Achromatic-aplanatic universal
condenser 0.9 H mot.
424203-0000-000

with front lens achr.-aplan. 0.9 H

Achromatic-aplanatic universal
condenser 0.9 H Pol
424212-0000-000

with front lens achr.-aplan. 0.9 H Pol

Achromatic-aplanatic condenser

1.4HD PhDIC

424208-0000-000
Achromatic LD condenser 0.8 H DIC
424206-0000-000

Z —

Condenser module DIC 0/0.8 with polarizer

426704-0000-000

Condenser module DIC 1/0.8 with polarizer
426705-0000-000

Condenser module DIC 11/0.8 with polarizer
426706-0000-000

Condenser module DIC 111/0.8 with polarizer

426707-0000-000

Achromatic condenser
0.8 HD Ph DIC
424204-0000-000

Darkfield attachment &
1.2-1.4 Oil
424218-0000-000

Achromatic-aplanatic universal
condenser 0.9 H/0.8-0.9 DF
424216-0000-000

Large-field DF slider
for 2.5x-5x
424215-0000-000

Achromatic condenser
0.8 H D Ph DIC, mot.
424209-0000-000
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Axio Imager

Microscope stages

Glass insert plate 160x116
432313-0000-000

o

Mechanical stage 75x50
with ceramic coating,
drive on the left, 150 mm
432006-0000-000

Mechanical stage
75x50/240°

with ceramic coating,
drive on the right
432001-0000-000

Specimen holder for slide 76x26 mm for one-hand operation

432301-0000-000

Specimen holder 76x26, one-hand operation for immersion

432308-0000-000

Specimen holder ergo for slide 76x26 mm,

for one-hand operation
432309-0000-000

f\/—‘

=)

Specimen holder reflected light
for KT 75x50

*@ 432302-0000-000
Specimen holder D Pol
453563-0000-000

Specimen holder A Pol
453564-0000-000

Mechanical stage 75x50 mot. CAN
432024-0000-000

Mechanical stage 75x50 mot. standard
432025-0000-000

CAN/USB-converter

432909-0000-000

(for use of CAN stages with manual stands)

Specimen holder, special,
for two specimen slides 76x26 mm
432303-0000-000

Universal mounting frame
for Petri dishes and slides
432311-9901-000

S, Object guide Pol
with click stop
453560-0000-000

Heatable universal mounting
frame A-H for

mechanical stage 75x50
432304-0000-000

in addition

Tempcontrol 37
000000-1116-057

Electronic coaxial
drive
432904-0000-000

Glass insert plate 160x116
432007-0000-000

Glass insert plate 160x116
432312-0000-000 Mechanical stage 75x50
with ceramic coating,
drive on the right

432002-0000-000

Mounting frame for

@ 96 multiwell ELISPOT plates HA/IP
432314-0000-000

Mechanical stage 75x50
with ceramic coating,
drive on the right,
drive length 120 mm
432012-0000-000

Mounting frame 160x116
for specimen holder 76x26
432315-0000-000

Mounting frame for multiwell plates
or ELISPOT HTS

432316-0000-000 )
Fixed stage for pathology

Mounting frame for Terasaki plates 432013-0000-000

432317-0000-000

Specimen holder for
single-handed operation
000000-1132-489

for mechanical stage basic

Mounting frame for
two specimen slides 76x26
432318-0000-000

Scanning stage 130x85 PIEZO
for upright stand
432022-0000-000

<

XY-stage controller
PIEZO
432901-9902-000

for upright stand
432023-0000-000

XY-Joystick
for stage controller PIEZO

432903-9901-000
Mechanical stage
75x50 R basic,

with ceramic surface,
Insert frame for 8 slides 76x26 mm 432014-0000-000

3 ;/ 432306-0000-000
XD

Adapter plate
for mounting frame 160x116x7
432310-0000-000 2
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INSTRUMENT DECRIPTION

Axio Imager System overview of Axio Imager

Carl Zeiss

Objective nosepieces, reflector turrets, filters, prisms
Analyzer module D DIC P&C

424921-9901-000 @/

Analyzer module D DIC P&C shift free
424932-9901-000

Analyzer module ACR P&C

for transmitted light
424937-0000-000

Reflector module C DIC/DIC/TIC P&C
for reflected light

000000-1105-189

Reflector module darkfield ACR P&C
for reflected light

424922-9901-000

Reflector module Polarizer ACR P&C
for reflected light

424923-9901-000

Reflector module Pol ACR P&C for HBO 100
for reflected light

424924-9901-000

Reflector module brightfield ACR P&C
for reflected light

424928-9901-000

Reflector module C DIC/DIC/TIC ACR P&C
for reflected light

424929-9901-000

Reflector module DIC/Pol red | ACR P&C
for reflected light

424938-0000-000

Reflector module DIC/Pol ACR P&C

for reflected light

424939-0000-000

Modul Optovar 2.5x P&C
(only for transmitted light)
424936-0000-000

Optovar module 1.6x P&C
(only for transmitted light)
424935-0000-000

Optovar module 1.25x P&C
(only for transmitted light)
424934-0000-000

Reflector module FL EC P&C
424931-0000-000

Reflector module FL ACR P&C
424933-0000-000

Filter sets for reflector modules FL
see price list

to be used with
Reflector module C DIC/DIC/TIC ACR P&C
424929-9901-000:

DIC-Prisma C | for modulator revolver
426921-0000-000

DIC-Prisma C Il for modulator revolver
426922-0000-000

TIC Prisma forDIC-turret forEC EPN 5x-100x
426923-0000-000

4-position modulator revolver
for circular DIC/TIC
424703-0000-000

4-position modulator
revolver mot.

for circular DIC/TIC
424704-0000-000

@]

for transmitted light:
Compensator mount 6x20
424705-0000-000

6-position reflector turret mot. ACR,
for P&C modules

424912-0000-000

6-position reflector turret mot.

for P&C modules

424907-0000-000

(included in stand M1)

6-position reflector turret man. cod.
for P&C modules

424906-0000-000

6-position reflector turret man.

for P&C modules

424911-0000-000

10-position reflector turret mot.

for P&C modules

424905-0000-000

10-position reflector turret mot. ACR,
for P&C modules

424913-0000-000

for reflected light:
Compensator mount 6x20 with
darkfield stop

424706-0000-000

Senarmont compensator 546/4 nm, 6x20
000000-1115-695

Analyzer slider D, fixed

433605-0000-000 &
Compensator lambda, 6x20
473704-0000-000

Kompensator Lambda/4, 6x20
473714-0000-000

424504-0000-000

424505-0000-000

Wedge compensator 0-4 Lambda, 6x20
000000-1140-633

Compensator lambda, rotary +/-8°, 6x20
473710-0000-000

Tilting compensator K 0-30 Lambda, 6x20
000000-1115-698

Tilting compensator B 0-5 Lambda, 6x20
000000-1115-700

Rotary compensator
Brace-Kohler Lambda/10, 6x20
000000-1115-703

Antiglare screen I
452163-0000-000 &l

DIC slider
see price list

6-position objective nosepiece, HD DIC M27 cod.

6-position objective nosepiece, HD DIC M27 mot.

7-position objective nosepiece, HD M27 cod.
424501-0000-000
7-position objective nosepiece, HD M27 mot.
424502-0000-000

6-position objective nosepiece, Pol M27 cod.
424503-0000-000

6-position objective nosepiece, HD M27
424506-0000-000

6-position objective nosepiece, HD DIC M27 mot. ACR
424507-0000-000

DIC slider C 6x20 for objectives EC 5x-20x
000000-1105-192

DIC slider C 6x20 for objectives EC 50x-100x
000000-1105-193

TIC slider 6x20

000000-1105-190

(to be used with C DIC reflector module
000000-1105-189)

Objectives M 27
ICS objectives
see price list

Objective intermediate ring ACR for cylindrical, short objective sleeve
424508-0000-000

Objective intermediate ring ACR for cylindrical, long objective sleeve
424511-0000-000

Objective intermediate ring ACR for conic, short objective sleeve
424509-0000-000

Objective intermediate ring ACR for conic, long objective sleeve
424510-0000-000
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INSTRUMENT DECRIPTION

System overview of Axio Imager

Axio Imager

Stand, stage carriers, polarizers, sliders

Focus linear sensor
430703-0000-000
(to be used with
stand Z1and Z1m)

Holder Z for the
measuring probe

of the Axio Imager
430702-0000-000

Stage carrier fixed
with condenser carrier
for Axio Imager
430700-0000-000

<4 . . for filter d=32 mm
ﬁ LED illuminator 452159-0000-000

Condenser carrier
with vertical adjus
on both sides
430705-0000-000

Transmitted-light/
reflected-light stage carrier
430704-0000-000

Polarizer D, fixed
removable
427701-0000-000

Mechanical stage 75x50
for reflected light, right,
with ceramic coating
453527-9902-000

Polarizer D, 90° rotatable,
removable
427706-0000-000

Polarizer rotatable
with color filter carrier
427707-0000-000

Polarizer fixed with
lambda plate rotatable
445226-0000-000

Circular polarizing equipment D ACR,
with rotatable lambda/4 plate
for transmitted light
427703-9901-000

including

reflector module lambda/4,

ACR P&C Reflected-light stage carrier

attachable and
vertically adjustable
430701-0000-000

Color filter carrier 3x
for filter d=32 mm
428305-0000-000

Color filter carrier 3x

for transmitted light

423904-9901-000 Polarizer with

filter holder

Polarizer slider for LED 000000-1118-003

427708-0000-000

Note:

Usable only if no camera
path deflecting system

on the left side is inserted:

Quartz depolarizer d=32 mm
453653-0000-000

Analyzer sliderD/A, fixed
428101-0000-000

Analyzer slider D/A with
lambda-plate, 360° rotatable
428102-0000-000

Analyzer slider D/A, 360° rotatable
428103-0000-000

Slider with analyzer and lambda-plate,
rotatable +/- 10°
453663-0000-000

Bertrand lens slider Ph
453671-0000-000

Depolarization slider D/A
428105-0000-000

L\ Stop slider with

. centerable luminous-field diaphragm
423611-0000-000
Stop slider mot. with
centerable luminous-field diaphragm
423612-0000-000
Slider with variable rectangular diaphragm
423615-0000-000

Stop slider

with centerable aperture iris
423613-0000-000

Stop slider mot.

with centerable aperture iris
423614-0000-000

FL attenuator, discrete
423616-0000-000

FL attenuator, discrete, mot.
423617-0000-000

2-position filter wheels,
discrete, man.
428300-0000-000
2-position filter wheels,
discrete, mot.
428301-0000-000

Neutral-density filter set D/A,
d=25
487931-0000-000

Depolarization slider A, 360°
rotatable

427704-0000-000

Adjusting aid for HBO/XBO lamps
423631-0000-000
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INSTRUMENT DECRIPTION

System overview of Axio Imager

Carl Zeiss

Tubes, eyepieces, tube lens turrets, co-observation equipment

Crossline graticule
d=26 mm
474064-0000-000

Eyepiece PL 10x/25 Br.
444033-0000-000

Eyepiece PL 10x/25 Br. foc.
444034-0000-000

Eyepiece PL 16x/16 Br.
444053-0000-000

Eyepiece PL 16x/16 Br. foc.
444054-0000-000

Eyepiece E-PL 10x/25 Br. foc.
444234-0000-000

Eyepiece E-PL 10x/23 Br. foc.
444235-0000-000

Eyepiece W-PL 10x/23 Br. foc
455043-0000-000

Eyepiece PL 10x/23 Br. foc.
000000-1026-548

@)D

Auxillary microscope d=30
444830-9902-000

Binocular tube 30°/23,
reversed image
425507-0000-000

Binocular phototube
30°/23 (30vis:70doc),
reversed image
425508-0000-000

Binocular ergotube 20°/23,
reversed image
425511-0000-000

Binocular ergophototube
20°/23 (100:0/0:100),
reversed image
425512-0000-000

Binocular ergophototube
20°/23 Mat,

vertically adjustable,
erect,

upright image
425514-0000-000

Comfortable binocular
ergophototube

15°/23 (50vis:50doc),
vertically adjustable and
extensible, erect,
upright image
425515-0000-000

Binocular phototube
Pol 15°/23 (100:0/0:100),
reversed image
425517-0000-000

Tube lens 2.5x
425305-0000-000
Tube lens 4.0x
425307-0000-000

Tube lens 1.25x
425303-0000-000
Tube lens 1.6x
425304-0000-000

Note:

The tubes 425500-0000-000
425502-0000-000
425503-0000-000
425506-0000-000
425515-0000-000

can be combined with a tube lens turret

or the center component for multidiscussion equipment

The tube 425501-0000-000
can be combined with a tube lens turret.

to be equipped at most with three
tube lenses:

5-position tube lens turret, cod.,
with Bertrand system
425309-0000-000

with tube-lens 1.0x

5-position tube lens turret mot.,
with Bertrand system
425302-0000-000

with tube-lens 1.0x

Binocular tube 30°/25,
reversed image
425500-0000-000

Binocular phototube
30°/25 (30vis/70doc),
reversed image
425501-0000-000

Binocular phototube
30°/25 (100:0/30:70/0:100),
reversed image
425502-0000-000

Binocular phototube 30°/25
mot. (100:0/30:70/0:100),
with two camera ports,
reversed image
425504-0000-000

Binocular phototube with
motorized eyepiece shutter
30°/25 (100:0/30:70/0:100),
reversed image
425506-0000-000

Binocular phototube
15°/25 Mat, erect,
upright image
425503-0000-000

Co-observation equipment, right, panel, light-intensive
425142-0000-000

Tube carrier R (connection) for multi-observation equipment
452381-9901-000

Tube carrier L (connection) for multi-observation equipment
452382-9901-000

Tube carrier R (panel) for multi-observation equipment
452383-9901-000

Tube carrier L (panel) for multi-observation equipment
452384-9901-000

Binocular tube 30°/20 for several observers
452927-9901-000

on Tube carrier (R and L)

in addition

Eyepiece E-PL 10x/20 Br. foc.

444232-9902-000

Center component for
multidiscussion equipment
with light pointer
425141-0000-000
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Carl Zeiss

System overview of Axio Imager

Stands, illumination

Switching mirror

for 2 illuminators 2

447230-9901-000

—— Reflected-light illuminator
for FL and HD
423603-0000-000
Shutter, standard included
(included in stands ATm and M1m)

{ — Reflected-light illuminator
for FL and H
423600-0000-000
Shutter, standard included
(for stands D1, D1m or Z1, Z1m)

Diffusion disk for
reflected-light illumination,
switchable
423632-0000-000

—— Reflected-light illuminator mot.
for FL and HD
423601-0000-000
Shutter, standard included
(for stands Z1, Z1m)

\(
>
Camera path deflection \"
on the left side, interface 60N @
425103-0000-000

Camera path deflection, mot.,
on the left side, interface 60N
425104-0000-000

Collector for light guide
447250-0000-000
and additional accessories

Without multi-observation equipment!

for camera path deflection
required:

Beam splitter 50 %

for camera deflection
425110-9120-000

or
Path deflecting mirror 100 %
for camera deflection
425110-9110-000

Adjusting aid for HBO/XBO lamps
423631-0000-000

Polarizer slider A, 360° rotatable
427704-0000-000

Axio Imager.D1 microscope stand
430001-0000-000

Axio Imager.D1m microscope stand
430011-0000-000

Axio Imager.A1m microscope stand
with Light-Control mot.
430005-0000-000

Axio Imager.A1m microscope stand
with Light-Control mot.
430015-0000-000

— Light-Control man.
430001-9304-000

— Light-Control mot.
430000-9304-000

Note:
Always included in A1, Alm and D1, D1m stands:

- Focusing drive man. 430001-9110-000
Always included in M1, M1m stand:

- Focusing drive mot. basic
Options for Z1, Z1m stand:

- Focusing drive man.

- Focusing drive mot.

430001-9110-000
430000-9110-000

TFT-display
(component of stand mot.)

100 HAL lamp housing
with collector
423000-0000-000

Power supply unit for HBO 100,
90...250 V, 50...60 Hz, 265 VA
432604-0000-000

FluoArc variable intensity lamp
control for HBO 100
432603-0000-000

FluoArc variable intensity lamp
control for HBO 100
432605-9901-000

in addition

Control panel
432905-0000-000

Illuminator HBO 100

with lamp mount and collector
423010-0000-000

HBO 100 illuminator self-adjusting,
with lamp mount and collector
423011-0000-000

Shutter high speed,
for reflected-light illumination
423622-0000-000

Shutter, standard
423621-0000-000
(included in

reflected-light illumination)

100 HAL lamp housing
with collector
423000-0000-000

Alternatively,
100 HAL lamp housing
with collector:

Transmitted-light illumination
423900-0000-000

(included in stand A1)
Transmitted-light illumination, mot.
423901-0000-000

(for stands M1, M1m; Z1, Z1m)

LED illuminator

423904-0000-000

Adapting optics
LED illuminator for transmitted light
423903-0000-000

Power supply 230
(component of stand mot.)

Axio Imager.M1 microscope stand

with TFT-display and Light-Control mot.
430004-0000-000

Axio Imager.M1m microscope stand
with TFT-display and Light-Control mot.
430014-0000-000

Axio Imager.Z1 microscope stand

with TFT-display and Light-Control mot.
430000-0000-000

Axio Imager.Z1m microscope stand
with TFT-display and Light-Control mot.
430010-0000-000

Focusing drive man.
430001-9110-000
Focusing drive mot.
430000-9110-000

Please indicate in your order for all stands the respective
number for one of the following options:

- Option: Z-drive operation on the right
- Option: Z-drive operation on the left

430051-0000-000
430052-0000-000
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INSTRUMENT DECRIPTION

Axio Imager System overview of Axio Imager

Carl Zeiss

Documentation

Compact digital camera Camera with C-mount
by choice
see price list 40.24.00 ‘

Camera adapter T2-C 1.0x
426104-0000-000

Camera adapter T2-C 1.0x,
adjustable (x, y, z,¢)
Digital camera adapter 426105-0000-000
d=30 mm
M37/52x0.75
426126-0000-000

Digital camera adapter
44 M52x0.75 variable

426125-0000-000
Video adapter

60 C 1/3" 0.4x
456108-0000-000
Camera adapter
60N-C 2/3" 0.5x
426112-0000-000
Camera adapter
60N-C 2/3" 0.63x

Adapter 60N
for microscope camera,
d=30 mm

Adapter 60N-44

W 426101-0000-000 426102-0000-000 426113-0000-000
(=) Camera adapter
, 60N-C 1" 1.0x

426114-0000-000

)

Camera with SLR-bayonet

T2-Adapter for SLR-camera
e.g.
416013-0000-000
see price list 40.24.00

S

Camera adapter
for interface 44
see price list 40.24.00

Adapter 60N-44
426102-0000-000

Camera adapter
T2-T2 DSLR 1.6x
426115-0000-000
Camera adapter
T2-T2 SLR 2.5x
426116-0000-000

Adapter 60N-T2 1.0x
426103-0000-000

Camera adapter for interface 60

60 C 1/3" 0.4x

‘ 456108-0000-000

Double adapter
60N - 2x 60N 1.0x
426141-0000-000

Binocular phototube
see tubes overview

Auxiliary microscope
d=30
444830-9902-000

Dust cover set M
434303-0000-000
Dust cover set L

434304-0000-000

Set of caps
434302-0000-000

(included in 434303-0000-000
and 434304-0000-000)

Flexible LED aid lamp,
incl. holder
423040-0000-000
(to attach on stand)

PH Bertrand lens slider
453671-0000-000

Note:

Not usable with camera path
deflecting system

on the left side inserted

Slider system ApoTome
423660-0000-000
for stands Z1 and D1

MTB 2004 software
included in
AxioVision software
by choice

see price list 40.17.02
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Carl Zeiss System overview of Axio Imager

Axio Imager

Equipment for polarization

TS

TFT-display

Specimen holder A Pol
(component of stand mot.)

453563-0000-000

Binocular phototube

| Pol 15°/23 (100:0/0:100),
/| reversed image
425517-0000-000

Specimen holder A Pol

453564-0000-000 Usable only if no camera

path deflecting system
on the left side is inserted:

Quartz depolarizer d=32 mm

Object guide Pol 453653-0000-000

with click stop
453560-0000-000

e
‘}@1 Analyzer sliderD/A, fixed

428101-0000-000
Microscope stand by choice:

Axio Imager.A1m
Axio Imager.D1m
Axio Imager.M1m
Axio Imager.Z1m
Axio Imager.A1
Axio Imager.D1
Axio Imager.M1
Axio Imager.Z1
Axio Imager.A1 LED

Analyzer slider D/A with
lambda-plate, 360° rotatable
428102-0000-000

Analyzer slider D/A,

360° rotatable
428103-0000-000

Glass insert plate 160x116

432007-0000-000 Slider with analyzer

and lambda-plate,
rotatable +/- 10°
453663-0000-000

See price list for
valid Cataloque Nos.

Achromatic-aplanatic universal
condenser 0.9 H Pol
424212-0000-000

with front lens achr.-aplan. 0.9 H Pol
for additional condensers see price list

Bertrand lens slider Ph
453671-0000-000

Depolarization slider D/A
428105-0000-000

Senarmont compensator 546/4 nm, 6x20
000000-1115-695
Analyzer slider D, fixed

433605-0000-000
Compensator lambda, 6x20

for transmitted light:
Compensator mount 6x20
424705-0000-000

Condenser carrier
with vertical adjustment
on both sides
430705-0000-000

Polarizer D, fixed =
removable .@ )
427701-0000-000

Polarizer D, 90° rotatable, -
removable }

427706-0000-000

Polarizer rotatable
with color filter carrier
427707-0000-000

Polarizer fixed with
lambda plate rotatable
445226-0000-000

Circular polarizing
equipment D ACR,

with rotatable lambda/4 plate

for transmitted light
427703-9901-000

Transmitted-light/
reflected-light stage
carrier attachable and
vertically adjustable
430704-0000-000

473704-0000-000
Compensator Lambda/4, 6x20

for reflected light:
473714-0000-000

darkfield stop

Wedge compensator 0-4 Lambda, 6x20 424706-0000-000

000000-1140-633
Compensator lambda, rotary +/-8°, 6x20
473710-0000-000

Tilting compensator K 0-30 Lambda, 6x20
000000-1115-698
Tilting compensator B 0-5 Lambda, 6x20
000000-1115-700
Rotary compensator %

Brace-Kodhler Lambda/10, 6x20
000000-1115-703

Antiglare screen
452163-0000-000

DIC slider C 6x20 for objectives EC 5x-20x
000000-1105-192

DIC slider C 6x20 for objectives EC 50x-100x
000000-1105-193

TIC slider 6x20

000000-1105-190

(to be used with C DIC reflector module

Compensator mount 6x20 with

DIC slider
see price list

6-position objective nosepiece,
Pol M27 cod.

424503-0000-000

6-position objective nosepiece,
HD M27

424506-0000-000

for additional objective nosepiece
see price list

Objective rings
ACR
see price list

for transmitted light:
EC Plan-Neofluar 2,5x/0.075 Pol

including
reflector module lambda/4,
ACR P&C

Color filter carrier 3x
for filter d=32 mm
428305-0000-000

LED illuminator
for transmitted light
423904-9901-000

Polarizer slider for LED
427708-0000-000

000000-1105-189)

4-position modulator revolver
turret for circular DIC/TIC
424703-0000-000

4-position modulator revolver
turret mot. for circular DIC/TIC
424704-0000-000

(to be used with reflector module
C-DIC/DIC/TIC ACR P&C
424929-9901-000)

DIC prism C |
for modulator revolver turret

426921-0000-000

DIC prism C I

for modulator revolver turret
426922-0000-000

TIC prism

for DIC turret

for EC EPN 5x-100x
426923-0000-000

EC Plan-Neofluar 5x/0.15 Pol

EC Plan-Neofluar 10x/0.30 Pol

EC Plan-Neofluar 20x/0.50 Pol

EC Plan-Neofluar" 40x/0.85 Pol

EC Plan-Neofluar 100x/1.30 Oil Pol

for polarization

or uncovered specimens:

EC Epiplan-Neofluar 2,5x/0.06 Pol
EC Epiplan-Neofluar 5x/0.13 Pol
EC Epiplan-Neofluar 10x/0.25 Pol
EC Epiplan-Neofluar 20x/0.50 Pol
EC Epiplan-Neofluar 50x/0.80 Pol
EC Epiplan-Neofluar 100x/0.90 Pol
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2.5 Objectives

The objectives are the optical heart of the
microscope. The following is an example of how
objectives can be labeled:

ACHROPLAN 10x/0.25 «/0,17.
where

10x : Objective magnification, with a defined
color ring on the objective being allocated
to each magnification step
(Zeiss color code)

0.25 : Numerical aperture

o0 . Infinite image distance: These objectives
can only be used with ICS microscopes
from Carl Zeiss.

0.17 : Can only be used with cover slip thickness

D=0.17 mm. Fig. 2-1 Objective
or
- : Can be used with cover slip thickness D = 0
or 0.17 mm.
Other labels:
Oil  : Oil immersion objective

Ph 2 : Phase-contrast objective with green inscription and phase stop Ph 2

The color of the inscription denotes the contrasting method the objective is designed for:
Black: Standard

Green:  Phase contrast

Red: Strain-free for polarization (Pol); low-strain for differential interference contrast (DIC)

The color rings indicate the magnification of the objective (color code):

Colorringon | Black Brown Red Orange | Yellow Green Light Dark White
objective blue blue

Magnification | 1.25x 2.5x 4x; 5x 6.3x 10x 16x; 20x; [ 40x; 50x | 63x 100x;
factor 25x; 32x 150x

Objective magnification multiplied by eyepiece magnification (usually 10x) results in overall visual
magnification: e.g. 10 x 10 = 100x.

When working with the microscopes, total magnification should not drop below or exceed the range of
useful magnification. The range of useful magnification was defined by Ernst ABBE as 500 to 1,000 times
the numerical aperture of the objective used. There is no resolution for further details above that limit.
Accordingly, the range of useful magnification for an objective with a numerical aperture of 0.3 is
between 150x and 300x.

Exact observance of the cover slip thickness of 0.17 mm is all the more necessary the higher the
numerical aperture of the objective. For this reason, certain objectives are equipped with a correction
mount providing adjustment to different cover slip thicknesses. To this end, a specimen area is searched
for, and the position of the correction ring where optimum focus and image contrast are obtained is
determined (refocusing is invariably required).
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When immersion objectives are used, the air between the cover slip and the objective is replaced by a
liquid, which in most cases is immersion oil. The plastic oiler containing 20 ml of Immersol 581 F®
immersion oil (np = 1.518) is particularly suitable for this purpose.

To prevent oil contamination of the specimen when the nosepiece is turned, the resilient mounts of the
immersion objectives can be locked in their lifted position by turning them clockwise (do not forget to
unlock them again!).

2.6 Eyepieces

The field-of-view number of the eyepieces PL 10x/25 Br. foc. and E-PL 10x/25 Br. foc. is 25 mm; that of
eyepieces W-PL 10x/23 Br. foc. and E-PL 10x/23 Br. foc. is 23 mm.

W-PL and PL in the eyepiece designation refers to the excellent image flatness up to the edge of the field
of view.

If required, eyecups for the eyepieces can be ordered under Cat. No. 444801-0000-000.

2.7 Stage micrometers and eyepiece reticles

Measuring and counting using a microscope requires stage micrometers and eyepiece reticles, a selection
of which is listed below:

lllustration Designation, technical data Cat. No.

Stage micrometer, positive 5 + 100/100 y

D =0.17 mm
Graduation on +y-axis: 5 mm in 5 intervals
Graduation on —y-axis: 1 mm in 100 intervals

with 2 opposing scales = 10 pm, accuracy £1uym

474026-0000-000

ww
oL *S

00 L/O

AM\Y K ¥/

Crossline micrometer 14:140/d = 26 mm 454060-0000-000
Graduation length = 14 mm
Increments = 0.1Tmm

Graduation tolerance < 0.001 mm

0123456 [8091011121314

VLELZLLIOL6 84 9GP ET L O
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Illustration

Designation, technical data

Cat. No.

Eyepiece reticle /d =26 mm

For the alignment of the reticle by means of
alignment specimen.

474064-0000-000

S © ® N o o b w® v o O

Crossline micrometer 10:100/d = 26 mm
Graduation length = 10 mm

Increments = 0.1Tmm

Graduation tolerance < 0.001 mm

474066-9901-000

Net micrometer 12.5x12.5/5;10/d = 26 mm
Area 12.5x12.5 mm, divided into 10x10 fields

474068-0000-000

If an eyepiece reticle is used, the binocular tube or the phototube must be equipped with two
focusing eyepieces ("foc."), into one of which the eyepiece reticle is to be mounted.
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2.8 Technical data

Dimensions (width x depth x height)

Axio Imager stand, manual with HBO 100 .............ccccoviiiieiiiinnn, approx. 300 mm x 721 mm x 505 mm
Axio Imager stand, motorized with HBO 100 and TFT display.......... approx. 390 mm x 721 mm x 505 mm
Weight

Axio Imager, manual/motorized (dependent on equipment)..........cccoeeviiiiiiiiiiiiinnne... approx. 18 to 30 kg

Ambient conditions

Transport (in packaging):

Permissible ambient temperature ... ..o -40 to +70 °C
Storage:

Permissible ambient teMPErature ............ooooiiiiiiiiiee e +10 to +40°C
Permissible relative humidity (N0 condensation)..............coooviiiiiiiiiiiiiiieeecieeeee max. 75% at 35 °C
Operation:

Permissible ambient temMpPerature ..o +10 to +40 °C
Permissible relative humidity ... max. 75% at 35 °C
ALMOSPNEIIC PIESSUIE ...t 800 hPa to 1060 hPa
ATUGE e max. 2000 m
POIIULION BGIEE ...ttt ettt et e et e et e e 2

Operating data of Axio Imager, manual with integrated power supply and
Axio Imager, motorized with external power supply 230

OPErating ENVIFONMIENT .....iiiiiiii e Closed room
PIOTECEION €SS .. ettt ettt e e I
o1 C= et o] o 1Y/ o= PSRRI IP 20
Electrical safety........ooooviiiii in compliance with DIN EN 61010-1 (IEC 61010-1)
including CSA and UL directives

OVEIVOIAGE CATEGONY ... ettt e et Il
Radio interference sUPPreSSioN ..........oooueiiiiiaiii e, in accordance with EN 55011 Class B
NOISE IMMUNITY ..viiiieiei e in accordance with DIN EN 61326 /A1
LINE VOIAGE ... 100 to 127, 200 t0 240 V £10 %
Change of line voltage setting is not required!

LINE FrOOUEBNCY ..., 50/60 Hz
Power consumption of Axio Imager, manual..............coooiiiiiiiiiii max. 260 VA
Power consumption of Axio Imager, Mmotorized............cocoiiiiiiiiiii max. 280 VA
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Transformer HBO 100

OPErating ENVIFONIMENT. ... ettt e e e Closed room
PIOTECHION ClASS ...ttt I
PrOTECHION TY P i IP 20
LINE VOITAGE ..t 100 VAC ... 240 VAC
LINE FrOOUENCY ...ttt ettt 50/60 Hz
Power consumption when HBO 100 IS USEA.........oummiiieeiiee e 155 VA

Fuses in accordance with IEC 127

Axio Imager microscope stand, manual...........cccocciiiiiiiiiii T5A/MH/ 250V, 5x20 mm
Power supply 230 for Axio Imager, MOt. ........oooiiiiiiiiiiiieecee e T6.3 A/T/ 250V, 5x20 mm
TransformMer HBO T00 .. .. oo, T 2.0 A/H, 5x20 mm

Light sources

HAlOGEN [AMID <. 12 V/100 W
Adjustment of light SOUICE .........cooiviiiiiiiic e continuous, approx. 3to 12 V
Mercury vapor Short-arC lamp ... ....oooiii e HBO 103 W/2
Power consumption of HBO 103 W/2 .....iiiiiiiiiiieoe e 100 W

Axio Imager, manual

Stand with manual stage focusing

C0AISE AMIVE ..ttt 2 mm/revolution
FINE ANV oo 0.2 mm/revolution; 2 ym scale interval
LITtING AN e max. 25 mm
HEIGNT STOP .o mechanically adjustable

Achromatic-aplanatic universal condenser 0.9 H D Ph DIC with
swivel-type front lens, achromatic-aplanatic 0.9 DIC,
for objective magnifications Vopj, < 10X ..o, front lens 0.9 swiveled out
for objective magnifications Vopj, 2 10X ..o front lens 0.9 swiveled in

8-position turret disc
Objective change:

Manually ......ccoooiiiiiiii via 6-position or 7-position nosepiece, HD or HD DIC M27
Change of method modules
Manually . via 6-position reflector turret
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Axio Imager, motorized

Stand with motorized stage focusing:

Mean step size of stepper Motor .........oociiiiiiiiiii 25 nm £25 (Axio Imager.M1)

10 nm £10 (Axio Imager.Z1)
Quick lowering/lifting of stage in operating range ............cooiviiiiiiiiiieccee e 6 mm
LITHING FANGE .. 25 mm
HEIGNT S0P et electronic
FOCUSING SPEEM. .. ettt e e variable

Achromatic-aplanatic universal condenser 0.9 H D Ph DIC, mot. with

swivel-type front lens, achromatic-aplanatic 0.9 DIC,
for objective magnifications Vopj, < 10X ..o, front lens 0.9 swiveled out

for objective magnifications Vopj, = T0X ... front lens 0.9 swiveled in
8-position turret disc

Objective change:

Manually or motorized ..........ccccviiiiiiiiiiiiieeee e, via 6-position or 7-position nosepiece
Change of method modules

MaNUAY e via 6-position reflector turret

MOTOFIZEA ... via 6-position or 10-position reflector turret

28
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3 START-UP

The Axio Imager microscope can be installed, converted and started up by the customer.
On request, the microscope is also installed or converted by Zeiss Service with costs.

Before installing and starting-up the microscope, be sure to carefully read the notes on
instrument safety (see Chapter 1).

3.1 Unpacking and installing the
microscope

The basic instrument is supplied packed to
commercial standards in a polyethylene case with
cardboard packaging.

It contains the following components:
Stand, binocular tube, objectives, eyepieces,
condenser, HAL 100 illuminator, microscope mat
and various small parts, such as DIC slider, spare
lamp, dust cover, tool bag with tools.

The following components are factory-installed to
the microscope stand: Mechanical stage, specimen
holder, objectives, polarizer, filter holder, reflected-
light illumination and adjusting aid for HBO/XBO
lamps.

Additional optional accessories are supplied in a
separate box.

Fig. 3-1 Setting up the microscope

e Remove all components from the packaging
observing the provided instructions for
unpacking the instrument.

| You can carry the stand using the handle on the rear side of the stand. The second point of
: holding the stand must never be the stage, as it would be torn out from its holder. Instead,
grasp the stand behind the objective nosepiece if reflector turret is firmly installed:
Axio Imager.M1, otherwise use grip hollow in blank part.

e Use the delivery form to check the delivered items for completeness.
e Place the instrument (3-1/1) onto a vibration-free, flat worktable.

e Unscrew both screws of the carrying handle (on stands with reflector turret only) and remove the
carrying handle (3-1/1).

e Screw the coupler plate to the front side using the corresponding screws.

e After you have installed the microscope on the desired place, remove the carrying handle from the
rear side as well as the loop holder with loop (3-1/2) from the front side of the stand.

e Keep the original packaging for storage or for returning the instrument to the manufacturer, or
dispose of it properly.
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3.2 Attaching or changing binocular
tube or phototube

All binocular tubes listed in the system overview
(refer to Section 2.4) can be attached to the
manual or the motorized stand as described below.

e Use an SW 3 ball-headed screwdriver to undo
clamping screw (3-2/4) and remove the tube
(3-2/2) upwards.

e Place dust cap (3-2/3) for tube lens protection
on the dovetail of the binocular tube.

e Remove dust cap (3-2/6) from the desired tube.

e Insert tube (3-2/1) with the dovetail into the
stand opening (3-2/5) and align the tube.

e Tighten clamping screw (3-2/4).

Fig. 3-2 Changing the binocular tube

| CAUTION
: Do not hold the tube by the two eyepiece supports when carrying it.
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3.3 Mounting the tube lens turret

e Use SW 3 ball-headed screwdriver to loosen
clamping screw (3-3/3) and remove the tube
(3-3/1) upward.

e Unscrew four fastening screws (3-3/2), remove

coupler plate (3-3/4) upward and store it for 3%
any future use.

e Put tube lens turret (3-3/6) onto stand (3-3/5)
and screw it down using the four supplied
fastening screws (3-3/8).

e Unscrew the tube lens by hand from the tube
to be used (3-3/1). Store it in the storage box.

e Insert tube (3-3/1) without tube lens with its
dovetail into the mount of the tube lens turret
(3-3/6) and tighten clamping screw (3-3/7).

Fig. 3-3 Mounting the tube lens turret

3.4 Inserting eyepieces and auxiliary
microscope

e Remove both dust caps (3-4/1 and 4) from the
binocular tube.

e Remove both eyepieces (3-4/2) from their cases
and insert them into the binocular tube as far as
they will go.

e The auxiliary microscope (3-4/3) can be inserted
into one of the eyepiece sockets of the
binocular tube in place of an eyepiece. It is used
to view aperture diaphragm, phase and dark-
field stops and to center phase and dark-field
stops. Focusing on these diaphragms and stops
is possible by means of the adjustable eye lens,
which can then be locked by means of the
clamp screw.

Fig. 3-4 Inserting eyepieces
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3.4.1 Inserting the eyepiece reticle

The PL 10x/23 Br. foc eyepieces are intended for
use with eyepiece reticles.

The slight image shift caused by the additional
path through glass is taken into account on the
diopter scale by the fact that the zero point
position is indicated not by the white dot (3-5/W),
but the red dot (3-5/R).

The eyepiece reticles (3-5/3) have been adhered to
screw-in mounts (3-5/4) by the manufacturer for
easy replacement. Complete mounts with reticles
adhered can be ordered directly from Zeiss.

To change the mount, proceed as follows:

e Unscrew the existing mount (3-5/4) with
eyepiece reticle (3-5/3) from the eyepiece.
Replace it with a new mount containing the
eyepiece reticle required.

If you insert eyepiece reticles into the unscrewed mount, take care to ensure that the labeling is

Crossline reticles are to be inserted analogously in the eyepiece (for polarization applications).

1
Fig. 3-5 Inserting eyepiece reticles
visible in the eyepiece the right way up after insertion.
Iy
3.4.2

Compensation of ametropia when eyepiece reticles are used

Correct use of an eyepiece reticle requires two focusing eyepieces, e.g. PL 10x/23 Br. foc, to enable the
user to compensate for differences in the visual acuity of his or her eyes.

o Use the focusing lens of the adjustable eyepiece to focus on the line figure of the eyepiece reticle.

¢ Viewing through the eyepiece, use the focusing drive to focus on the microscope image of a specimen
placed on the stage.

e As soon as the microscope image and the eyepiece reticle are focused in the above eyepiece, turn the
focusing eye lens of the second eyepiece to focus the microscope image for the second eye.

On having done this, both microscopic images and that of the eyepiece reticle are focused.

From this point in time on, you should focus only with the focusing drive.

32
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3.4.3 Inserting the fold-over eyecups

The eyepieces have a rubber eyeglass protection ring to prevent scratches on spectacles. The protection
rings can be replaced with fold-over eyecups when required.

e Remove the eyeglass protection rings (3-5/2) from the eyepieces and attach the eyecups (3-5/1).

e Sometimes the eyeglass protection rings are seated very tightly in the eyepiece groove, so you may
need a blunt object (stick) to prod them off.

3.5 Setting the interpupillary distance
on the binocular tube

e To adjust the eyepiece distance to your
individual interpupillary distance, swing the
eyepiece tubes symmetrically toward or away
from one another (Fig. 3-6).

The adjustment of the interpupillary distance is
correct when you see only one round image while
looking through the two eyepieces!

Fig. 3-6 Setting the interpupillary distance
on the binocular tube

3.6 Setting the viewing height

e The viewing height can be adjusted to
individual  requirements by swiveling the
eyepiece tubes up (3-7/A) or down (3-7/B).

The ergonomic binocular tubes (425511-0000-
000, 425512-0000-000 und 425515-0000-000)
provide continuous height adjustment over a range
of 50 mm. Adjustment is by means of the rotating
knob.

Fig. 3-7 Setting the viewing height on the
binocular tube
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3.7 Fitting components to the camera port of the binocular phototube
Adapter for Interface 60N (external thread M52 x 1)

= The Axio Imager uses a new connector type "Interface 60N" to adapt the camera. The known
adapters for "Interface 60" (inside diameter 30 mm), however, can also be used further on.

Microscope cameras (e.g. AxioCam of Carl Zeiss), customary SLR cameras (Single Lens Reflex; 35 mm film
or digital) or compact digital cameras may be mounted to the camera port.

= For your work with photomicrographic devices, please pay attention to the corresponding
manuals of the cameras as well.

e Fix the camera adapter 60N (3-8/1; 2) to the
camera.

e Remove the dust cap from the camera port.

= Please observe the following: The three
set screws (SW 3) (3-8/4) at the camera
port must jut out neither to the
external thread nor to the internal bore
hole.

e Attach the pre-assembled unit to the camera

port, adjust it and fasten the union nut of the
adapter (3-8/1 or 2) fingertight.

Adapter for Interface 60 (plug-in diameter

30 mm)
Fig. 3-8 Fitting components to the e Fix the camera adapter 60 (3-8/3) to the
phototube camera.

e Remove the dust cap from the camera port.

e Insert the pre-assembled unit in the camera port
(do not screw in set screws too deeply).

e Turn clockwise three set screws (SW 3) at the
tube (3-8/4) to fasten adapter.
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3.8 Screwing in objectives

e Move the mechanical stage with stage carrier to
the lower stop position.

e Remove dust caps (3-9/2) from the respective
openings on the objective nosepiece.

e Remove objectives (3-9/1) from the case and
screw them into the nosepiece (3-9/3) starting
with the lowest magnification (clockwise
rotation).

e Make sure to cover objective mounts of the
nosepiece not in use by dust protection caps.

= In combination with objectives with
W 0.8" thread please use adapter
M27x0.75 "0" on W 0.8 (000000-
1095-168).

Fig. 3-9 Screwing in objectives

3.9 Attaching or changing the
condenser

e Turn coarse focusing drive to move the stage
carrier to the upper stop position.

e Turn height control (3-10/1) to move condenser
carrier (3-10/2) down.

e Slightly unscrew locking screw (3-10/4)
(SW 1.5), if necessary.

e |If available, swivel out front lens (3-10/8) of
condenser by means of lever (3-10/7).

e Directing the locking screw on the bottom of
the condenser to the groove, insert the
condenser (3-10/6) between condenser carrier
(3-10/2) and stage carrier (3-10/9) in the
centerable condenser mount (3-10/5) as far as it
will go.

Fig. 3-10  Attaching the achromatic-aplanatic

e Tighten locking screw (3-10/4) on condenser universal condenser

mount. In doing so, do not apply excessive
force to avoid any damage to the condenser
mount.
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e When using a motorized condenser (3-11/1) (on
3 the motorized stand) thread the connecting
cable (3-11/3) through the opeing in the stage
carrier to the back and plug the plug into
socket (3-11/2) on the right of the stand base.

Removal of the condenser is in reverse order.

When using other types of condensers,
proceed analogously.

Fig. 3-11  Attaching the achromatic-aplanatic
universal condenser, mot.

3.10 Replacing the DIC prism on the
universal condenser

CAUTION

Before replacing the prism on the
motorized universal condenser, make
sure to open the aperture iris first with
the corresponding control button to
prevent damage of the iris blades.

e Use the tool to remove cover (3-12/1) or
unscrew it (if cover is at the bottom). Turn turret
disk until the DIC prism to be replaced appears
in the blank aperture (3-12/4). Hold the disk at
its knurled ring.

e Unscrew retaining ring by means of the so-
called dual-function tool (3-12/2).

Fig. 3-12  Replacing the DIC prism e Then, screw the tool (3-12/2) with the threaded
side into the prism mount (3-12/3) and pull out
the DIC prism (3-12/6).

e Remove DIC prism (3-12/6) from the tool and
screw on the new, desired DIC prism.

e Mount the DIC prism in reverse order paying particular attention to the correct orientation of the DIC
prism: Tongue 3-12/5 must be in the recess of the mount in the condenser. Take care that the labeling
on the knurled ring of the turret disk is correct.
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3.11 Inserting reflector turret,
compensator mount 6x20 or
4-position modulator turret

| Always switch off the microscope,
: before you insert or replace the
motorized reflector turret.

Iy On the Axio Imager.M1 or M1m, the
reflector turret and the compensator
mount are not changeable.

e Insert compensator mount (3-13/5) or
4-position modulator turret (3-13/7) in guide
(3-13/4) of the top part of the stand and push it
in as far as it will go. Tighten the clamping
screw (3-13/2).

e Loosen clamping screw (3-13/1) slightly, if
necessary.

o Attach reflector turret (3-13/6) to the guide Fig.3-13  Inserting reflector turret,
(3-13/3) in the top part of the stand and push it compensator mount or 4-position
in until it reliably (audibly) snaps in. modulator

e Tighten clamping screw (3-13/1).

o If the reflector turret was supplied without
inserted reflector modules, insert them as
described in Section 3.14.

3.12 Changing the stage carrier

e To remove the stage carrier (3-14/3), keep a
firm hold on it and loosen clamp screw (3-14/2)
so far that the stage carrier can be removed
from ist guide from the right to the left.

e To attach the stage carrier, insert it on the left
into the guide and push it horizontally against
the supporting surface of the guide and
vertically against the upper Stopp bolt (3-14/1).

e Tighten clamp screw (3-14/2) well and verify

that the stage carrier is exactly seated in the . ] ]
guide. Fig. 3-14  Changing the stage carrier
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3.13 Equipping 2-position filter wheels
2x, discrete

3.13.1 Filter wheel, manual
The supplied neutral-density filter set for
transmitted light or reflected light consists of:
- 1 filter with 50%
- 2 filters with 25%
- 1 filter with 12%
- 1 filter with 6%
1 filter with 1.5%

8 retaining rings (3 as spares)

The manual filter wheel 2x need not be opened for
inserting the filters in the two filter wheels.

The figures engraved to the filter wheel (3-15/1 or
3) indicate which filter position of the respective
filter wheel is in the filter opening (filter wheel 1:
3-15/2 or filter wheel 2: 3-15/4). The figure
indicates the transmission (in %) of the set filter
position.

Fig. 3-15  Equipping 2-position filter wheel,
manual
e Set the desired position on the filter wheel.

Insert the corresponding filter with the reflective
side up. Take care that no dirt gets onto the
filter surface.

e Screw in the retaining ring.

In filter wheel 1, insert the following filters:
Position 100: No filter (100% transmission)
Position 50:  Neutral-density filter 50%
Position 25:  Neutral-density filter 25%
Position 12:  Neutral-density filter 12%

In filter wheel 2, insert the following filters:

Position 100: No filter (100% transmission, two positions available)

Position 6: Neutral-density filter 6%

Position 0,4:  Neutral-density filter 1.5% (to be inserted first) and neutral-density filter 25%
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3.13.2 Filter wheel, 2-position, motorized

Filter wheel 1

The motorized filter wheel 2x is to be equipped
with the same filter set as the manual filter wheel
2X.

To insert the filters in the two filter wheels, the
motorized filter wheel 2x must be opened on the
corresponding side.

The filter mounts are labeled with the
corresponding position numbers 1 to 4 (3-16/1a to
4a and 1b to 4b).

e Loosen both screws (3-16/6 and 7) and remove
cover plate (3-16/5 and 6).

e Take care that no dirt gets onto the filter
surface.

e Screw in the retaining ring. Filter wheel 2

o After all filters have been inserted, put on the
cover plate and screw it down.

In filter wheel 1 (428301-9901-000; Fig. 3-16),
insert the following filters:

Position 1a:  No filter (100% transmission)
Position 2a:  Neutral-density filter 12%
Position 3a:  Neutral-density filter 25%

Position 4a:  Neutral-density filter 50%,
reflective coating up

In filter wheel 2, insert the following filters:

Position 1b:  No filter (100% transmission) Fig. 3-16  Equipping filter wheel 2x,
. - motorized (only for
Position Zb Neutra|-denSIty ﬁlter 6 % 428301'9901-000)

Position 3b:  No filter (100% transmission)

Position 4b:  Neutral-density filter 0.5%
and neutral-density filter 25%,
reflective coating down
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3.14 Installing and removing P&C reflector modules

Normally, the reflector turret is factory-equipped with P&C (Push&Click) reflector modules on customer's
request. However, the user can also change the equipment of these turrets.

The reflector turret is designed to hold maximally six or ten reflector modules dependent on the model.

3.14.1 Installing a module

e Fold up cover flap (3-17/4) on reflector turret (3-17/3) to
the right and unhinge it using the handle (3-17/7)
arranged at the left.

e Turn reflector turret until the desired position (position ID
labeled on reflector turret) becomes accessible in the
mounting hole.

e Holding it by the handles (3-17/5) arranged right and left
on the module, insert the module (3-17/6) obliquely from
the bottom into the upper spring clips (3-17/1) on the
reflector turret.

e Then press the module at the bottom until it snaps
securely into the bottom spring clips (3-17/2) of the
reflector turret as well.

3.14.2 Removing a module
Fig. 3-17  Changing P&C reflector modules

e Slightly tilting the module, pull it out first from the
bottom spring clips and then from the top spring clips.
Remove it completely.

o After having removed and installed the reflector modules, hang in the cover flap and let it snap in.

e Turn on the reflector turret by three (6-position reflector turret) or five positions (10-position reflector
turret) to swing the just installed module into the optical path.

o After you equipped the turret as desired, label the adhesive labels with the new filter combination and
affix them to the corresponding fields on the cover flap.

3.15 Changing the filter set in the reflector module FL P&C

The filter sets for the FL P&C reflector module can be combined and assembled individually by the
customer.

Insert only fluorescence filters having a free aperture of > 22 mm, as otherwise the image may be
masked. Make sure this requirement is met, when using filters from other manufacturers.
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Filter sets or fully assembled FL P&C reflector
modules can be ordered from Carl Zeiss.

e Remove reflector module FL P&C (3-18/3) from
the reflector turret and put it down (refer to
Section 3.14).

e Use mounting plate (3-18/6) of tool kit to
unscrew retaining ring (3-18/1).

e Turn the reflector module round and let the
filter (3-18/2 or 5) drop out on a soft surface.

e Insert the barrier filter (emission filter) at
(3-18/2), the exciter filter at (3-18/5). Secure
both filters by means of retaining rings (3-18/1).

Fig. 3-18  Changing the filter set in reflector
module FL P&C

Barrier filter and exciter filter may be provided with a designation and an arrow on their circumference.
The arrow indicates the direction the particular filter is to be installed in the reflector module; it must
always point inwards (refer to arrows in Fig. 3-18).

To minimize image offset during multiple fluorescence image captures, an additional label can be
provided on the barrier filter to indicate the position of the wedge angle.

This label should be aligned to the orientation groove (3-18/4) when you insert the barrier filter in the
reflector module used. This is to ensure that the wedge angle of the barrier filters is in the same, defined
position in the reflector modules used thus compensating or minimizing the already minimal module-to-
module image shift when Zeiss filter sets are used.

If it is necessary to mount filters that do not carry
any directional mark (arrow), it is advisable to
follow this procedure:

Mount the filters with the reflective dielectric layers
in such a way that the reflective layer (3-19/6) on
the exciter filter (3-19/5) points outwards (relative
to the reflector module). On the barrier filter
(3-19/1), the reflective layer (3-19/2) points inwards
(Fig. 3-19).

The reflective layer (3-19/4) of the beam splitter
(3-19/3) should point downward when in its
mounting position.

The arrows (3-19/7) mark the illumination and
imaging beam path.

Fig. 3-19  Installing filter and beam splitter
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3.16 Changing the beam splitter in the reflector module FL P&C
| In mounting filters and beam splitters, take extreme care to prevent damage to and
* contamination of the optical components.

Fig. 3-20 Changing the beam splitter

Fig. 3-21  Changing the beam splitter

We recommend ordering completely equipped FL
P&C reflector modules, since changing the beam
splitter is quite demanding.

However, if you should choose to change the
beam splitter, follow this procedure:

Remove the FL P&C reflector module from the
reflector turret (also refer to Section 3.14.2).

Undo the two slotted screws (3-20/1) with a
screwdriver.

Hold both halves of the reflector module
together  (emission half (3-20/2) and
excitation half (3-20/3), turn in the position
opposite to the installation position and put it
down.

Tip up the excitation half of the module
(3-21/1), which now is on top, and remove it
from the retaining pins (3-21/5b) on the bottom
emission half of the module (3-21/4).

Remove beam splitter (3-21/2) and spring-
loaded frame (3-21/3) from the bottom half of
the module.

Remove the old beam splitter and carefully
place the new one onto the spring-loaded
frame (3-21/3) with the reflective side facing up
and place both parts together into the bottom
half of the module. Take care to ensure that the
side tongue of the spring-loaded frame is in the
appropriate recess in the bottom half of the
module.
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Iy The reflective (coated) side (3-22/3) of
the beam splitter has a beveled edge
(3-22/1) or corner (3-22/2).

e Place the excitation half of the module
(3-21/1) onto the emission half (3-21/4)
(retaining pins 3-21/5b and eyelets 3-21/5a
mesh with one another). Hold both halves
together and turn them back into the
installation position.

e Re-insert the slotted screws and tighten them
up.

e Finally, affix the adhesive label with the name of
the filter combination to the side of the module.

Fig. 3-22  Marks on beam splitter

3.17 Mounting the TFT display to the
motorized stand

0 CAUTION
: When mounting the TFT display, the
microscope must be switched off.

e Mount the TFT display (3-23/2) to the right side
of the motorized stand (3-23/1) using the three
screws (3-23/3).

In doing so, stand and TFT display are
automatically connected electrically via the plug
contact.

Fig. 3-23  Mounting the TFT display
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3.18 Installing the focus linear sensor

> Only in connection with Axio Imager..Z1/
.Z1m stands.

[  Use adjusting block 430702-0102-000
for installation.

e Switch on the microscope (see Section 4.3.1.1).

e Screw objective which is in optical path out of
nosepiece.

e Move the mechanical stage with stage carrier to
the higher stop position.

e Put the adjusting block (3-24/6) against the
stage carrier and fix the top part of holderZ
(3-24/3) on it.

e Bring the top part of holder Z (3-24/3) into line
with the adjusting block and fasten it with both
screws (3-24/2) to the stand.

Fig. 3-24  Installing the focus linear sensor e Press the bottom part of holderZ (3-24/5)
against the adjusting block, so that stage carrier
and bottom part of holder Z are flush.

e Fasten bottom part of holder Z (3-24/5) with both screws (3-24/4) to the stage carrier.

e Insert the focus linear sensor (3-24/1) in the top part, bring it into line with the lower edge and fasten
it by means of clamping screw (3-24/7).

e Move the stage carrier to the lower stop position and remove adjusting block.
o Switch off the microscope (see Section 0).

e Plug the cable of the focus linear sensor into connector (3-38/7) on the rear side of the stand and
switch on the microscope (see Section 4.3.1.1).

[ Anincorrect installation of the focus linear sensor can cause problems in focusing the object.

g  The focus linear sensor can be activated and deactivated via the TFT display.
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3.19 Assembling the multidiscussion equipment

For the installation of the multidiscussion equipment, we recommend you call on Zeiss Microscopy Service
(see Section 5.5), as it requires careful optical adjustment and centering of the fields of view of the
individual co-observer tubes.

If nevertheless you want to install the equipment yourself, follow this procedure:

Remove binocular tube and coupling plate or intermediate tube (if installed) from the stand (refer also
to 3.2 ff.).

Install the multidiscussion equipment (3-25/1) in the same way as the tube lens turret.
Remove the tube lens from the tube.

In place of the tube lens, screw in the gray filter (gray filter comes along with the center component. It
is not required when using the high light-intensity extension arm (425142-0000-000)).

Insert the binocular tube or phototube (3-25/4) in the dovetail mount (3-25/3) of the multidiscussion
equipment, align it and fasten it by means of clamping screw (3-25/2).

To the left side of the multidiscussion equipment, attach connecting piece L (3-25/5), end connector L
(3-25/7) or the high light-intensity extension arm (3-25/14). In doing so, be sure to remove the
protective caps from the tube sockets. The pin must engage in the opening. Then, screw down the
adapters with the sleeve nut.

To the right side, fasten connecting piece R (3-25/13), end connector R (3-25/11) or the high light-
intensity extension arm (3-25/14). In doing so, be sure to remove the protective caps from the tube
sockets. The pin must engage in the opening. Then, screw down the adapters with the sleeve nut.

Install and clamp two binocular tubes each for the multidiscussion equipment (3-25/6) to connecting
piece L (3-25/5) and connecting piece R (3-25/13). Install and clamp one binocular tube to the high
light-intensity extension arm.

When aligning the adapters and end pieces mechanically, take care to ensure that the fields of view,
starting from the tube of the main observer (3-25/4) keep centered. To check this, select a prominent
feature of the specimen and move it to the intersection point of the eyepiece reticle. After you have
installed the first adapter, insert an eyepiece with eyepiece reticle in the corresponding co-observer
tube and particularly perform vertical adjustment of the adapter tube by means of setscrew (3-25/12)
until the selected specimen detail is again in the intersection point of the eyepiece reticle.

To connecting piece L, add another connecting piece L (3-25/5) or end connector L (3-25/7) and to
connecting piece R add another connecting piece R (3-25/13) or end connector R (3-25/11) for
multidiscussion equipment and fasten the parts.

Attach and clamp two binocular tubes for multidiscussion equipment to end connector R and end
connector L each. Perform vertical adjustment with the eyepiece reticle.

Insert plug (3-25/9) of plug-type power supply (3-25/10, 115V or 230 V) in connector (3-25/8) on the
multidiscussion equipment and securing it against slipping off by tightening the screw ring.

Connect the plug-type power supply for the light pointer (3-25/10) to a power outlet (115V or
230V).
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1 Multidiscussion equipment 6
2 Clamping screw 7
3 Dovetail 8
4 Binocular tube 9
5 Connecting piece L 10

Co-observer tube

End connector L

Connector for power supply
Plug

Plug-type power supply

Fig. 3-25  Assembling the multidiscussion equipment

)

e

(O

End connector R

Setscrew

Connecting piece R

High light-intensity extension arm
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3.20 Connecting to power

3.20.1 Manual stand

Plug the power cable first into the power
connector (3-26/1) of the microscope and then
into a power outlet. The microscope can be
connected to a line voltage of 100 ... 127 V or
200 ... 240 VAC, 50/60 Hz. The power unit is
set automatically to the line voltage available.

3.20.2 Motorized stand

Plug connecting plug (3-27/2) of power supply
230 (3-27/3) into the corresponding connector
(3-27/1) on the rear side of the stand.

Plug the power cable first into the power
connector (3-27/4) of the power supply 230
and then into a power outlet. The power supply
can be connected to a line voltage of 100 ...
127 or 200 ... 240 VAC, 50/60 Hz. The power
unit is set automatically to the line voltage
available.

Fig. 3-26

Axio Imager, manual

Fig. 3-27

Axio Imager, motorized
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Fig. 3-28

Attaching the HAL 100 halogen
illuminator

3.21 HAL 100 halogen illuminator

The HAL 100 illuminator is used as light source for
transmitted-light and reflected-light techniques
(except fluorescence) on the Axiolmager.
Attachment to the reflected-light or transmitted-
light socket is performed analogously.

3.211 Attaching the HAL 100 halogen
illuminator

Before using the halogen illuminator,
make sure to remove the halogen
lamp replacement tool from the
housing. Otherwise, it might be
damaged by heat (refer to Section
3.21.3)

e Remove the protective cap from the reflected-
light or transmitted light socket.

e Insert the dovetail mount of the lamp housing
(3-28/9) into the corresponding socket (3-28/2
or 3-28/6) and, using the SW 3 ball-headed
screwdriver, tighten it with clamping screw
(3-28/1 or 3-28/8).

e Insert 3-pole lamp plug (3-28/7) into 3-pole 12 V/100 W connector (3-28/3 — for reflected light or
3-28/5 - for transmitted light) on the back of the instrument.

o Switch the toggle switch for transmitted/ reflected light (3-28/4) to the required position.

(I

The light manager functionality depends on the position of the toggle switch.
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3.21.2 Adjusting the HAL 100 halogen

Q)

ﬁ Do not look into the light exit aperture ‘ 4

(2)

illuminator

Coarse adjustment /
<

Loosen clamping screw (3-28/1 or 3-28/8) and
remove the operational halogen illuminator
(3-29/2) from the microscope stand.

Switch on microscope as described in Section /(@

4.3. 27

Direct the light beam to a projection surface

as
R
(wall) that is at least 3 m away. 1 /<\3

of the illuminator. 5

Using the SW 3 ball-headed screwdriver turn
adjusting screw (3-29/3) until both images of

the lamp filament appear as sharp as possible
on the projection Surface_ Flg 3-29 Adjustlng the HAL 100 halogen

illuminator

Then, turn adjusting screws (3-29/4 and 5) until
the lamp filament of one image exactly fills the
gaps of the reflected filament image (3-29/1).

Fine adjustment

Reattach the microscope illuminator to the microscope stand and lock it with the clamping screw.

Move diffusion disk for reflected or transmitted light out and remove the filter wheels from the
respective slot.

With an objective of < 40x, focus on the specimen and search for a free place on the specimen.

Remove eyepiece and, in the pupil image visible in the eyepiece socket, center the lamp filament and
its reflection with adjusting screws (3-29/4 and 5).

Using adjusting screws (3-29/3) optimize the evenness of illumination of the pupil image.

It is advisable to use the adjusting aid (4-1/5) for fine adjustment of the halogen illuminator
mounted to the reflected-light socket. After pulling out the adjusting aid, the lamp filament
and its reflection can be viewed directly in its viewing glass.

Move the diffusion disk in and reinsert the filter wheels.
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Fig. 3-30

Changing the halogen lamp

3.21.3 Replacing the HAL 100 halogen

lamp

CAUTION
Y ﬁ& Hot surface!

Iy You need not remove the Ilamp

housing from the stand to replace the
halogen lamp. Do not store the
supplied tool for lamp replacement in
the lamp housing while the illuminator
is operating.

The replacement lamp (3-30/8) may
remain put on in the lamp housing.

Switch off the microscope as described in
Section 4.3, disconnect plug (3-28/7) from
connector12 V/100 W (3-28/3 — reflected light
or 3-28/5 — transmitted light) and allow for a
cool down of approximately 15 minutes.

Depress unlock button (3-30/3) of halogen
illuminator HAL 100 (3-30/1), fully pull out lamp
carrier (3-30/2) and put it down separately.

Depress both spring levers (3-30/5) and remove
the old halogen lamp (3-30/6) upward. Always
hold/grasp the halogen lamp by means of the
replacement tool (3-30/7), as even traces of
grease on the lamp may affect its lifetime.

Depressing both spring levers insert the new
lamp in the lamp socket (3-30/4) and release
the spring levers.
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3.22 Installing the LED illuminator for

The LED illuminator for transmitted light can be
installed optionally on the transmitted light port on
the rear side of the instrument or on the bottom of
the condenser carrier.

The LED illuminator delivers light of constant color
temperature independent of the set light intensity.

CAUTION
/ ” \  The LED illuminator is a Class 2 laser

transmitted light

device. Do not look directly into the
LED light.

Fig. 3-31  Installing the LED illuminator

Installing the LED illuminator on the transmitted light port

Loosen clamping screw (3-31/1) on transmitted-light port (3-31/2). Remove the halogen lamp.

Disconnect the illuminator plug from the 12 /100 W connector (transmitted light) on the back of the
instrument.

Insert adapter optics for LED illuminator (3-31/3) in the transmitted-light port with the slant pointing
down and tighten the clamping screw.

Screw LED illuminator (3-31/4) onto the adapter optics using the provided Allen screws (3-31/5).
Push slider with diffusion disk 10° (3-31/6) into LED illuminator.

Plug the plug of the LED illuminator into the 12 /100 W connector (transmitted light) on the back of
the instrument.

You can change the color temperature for specimen observation by inserting color
temperature filters in the slider with diffusion disk (to be held by retaining ring).
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Installing the LED illuminator on the
condenser carrier

e Remove the halogen illuminator from the

transmitted-light port and disconnect the
¢ >\ illuminator plug. Close the transmitted-light
port with the cover cap.

= Z e Move microscope stage and condenser carrier

‘ fully up using focusing drive (stage) and height
‘ i A control (condenser).
/ 5 i i 4 e Screw bolts (3-32/5) by hand into the tapped
—— holes (3-32/6 and 7) in the bottom of the
1
.,@%@ / condenser carrier.
/\- e Hold the LED illuminator (3-32/2) parallel to the

underside of the condenser carrier (3-32/1).
Move it upwards so that the bolts (3-32/5) fit
into the corresponding holes on the illuminator.
Fasten the illuminator by means of the
countersunk screws (3-32/3) located at the left
side of the LED illuminator.

e Push slider with diffusing glass 80° (3-32/4) into

the LED illuminator, or for transmitted-light
Fig. 3-32  Installing the LED illuminator polarization, push in the polarizer for LED
(427708-0000-000).

When using the polarizer, simple polarization
contrast is possible. However, conoscopy cannot
be carried out.

e Plug the plug of the LED illuminator into the 12 V/100 W connector (transmitted light) on the back of
the instrument.

You can change the color temperature for specimen observation by inserting color
temperature filters in the slider with diffusing disk (to be held by retaining ring).
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3.23 HBO 100 illuminator

3.23.1 Inserting the HBO 103 W/2 mercury
vapor short-arc lamp

For safety reasons, the HBO 100 illuminator and
the HBO 103 W/2 mercury vapor short-arc lamp
are supplied separately packed.

Therefore, inserting the HBO 103 W/2 lamp into
the lamp housing is the first step to start up this
illuminator.

For a description of how to insert or replace the
HBO 103 W/2 lamp, read the instructions for use
supplied with it.

0 CAUTION

: To reduce the transmission, use an FL
attenuator, discrete (423616-0000-
000 or 423617-0000-000). The gray
filters mounted in the 2-position filter
wheels (428300-0000-000 or 428301-
0000-000) are not permanently stable.

Fig. 3-33  Attaching the HBO 100 illuminator

3.23.2 Attaching the HBO 100 illuminator

Remove the cover from the reflected-light
socket (3-33/3).

e Insert the dovetail of the lamp housing (3-33/1)
into the reflected-light tube (3-33/3) on the
back of the instrument and tighten the
clamping screw (3-33/2) by means of a SW 3
ball-headed screwdriver.

e Insert the multi-pin plug of the HBO 100
illuminator into the device connector (3-34/1)
on the HBO 100 transformer and secure it by
means of a coupling ring.

e First, connect the power cable to the power
socket (3-34/2) on the HBO 100 transformer,
and then connect it to a power outlet.

Fig. 3-34  HBO 100 transformer
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Fig. 3-35

Adjusting aid

Fig. 3-36

Aligning the HBO 100

3.23.3 Aligning the HBO 100 illuminator

The HBO 100 illuminator is available in two
versions (manual and automatic alignment).

The self-adjusting HBO 100 (423011-0000-000)
will be aligned automatically after switching on the
transformer of the illuminator.

The alignment of the HBO 100 illuminator to be
aligned manually (423010-0000-000) is described
below.

= If the FL attenuator (manual or
motorized) is in the reflected-light
path, set it to 100% transmission for
illuminator alignment.

e Switch on the HBO 100 illuminator (3-36/1) via
the HBO 100 transformer (4-10/2) and allow it
to warm up to the operating temperature.

e Pull out adjusting aid (3-35/1) on microscope
stand. The brighter arc spot of the HBO 103
W/2 lamp and its slightly darker reflected image
become visible in the black-glass window of the
adjusting aid.

e Turn the knurled knob (3-36/4) for collector
adjustment to focus the brighter arc spot.

e Use the adjusting screws (3-36/2 and 3) to
adjust the darker arc spot (reflected arc image)
according to the arc spot illustration (3-35/2)
within the marked alignment circle.

e Push in the adjusting aid again.
= The two arc spots of the HBO 103 W/2
lamp in the alignment circle of the

adjusting aid should be closely side by
side!
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3.24 Electrical connections on the rear
side of the microscope

3.24.1 Manual stand

Legend to Fig. 3-37:

Connectors for reflected-light halogen illuminator
Toggle switch reflected/transmitted light (HAL)
Connectors for transmitted-light halogen illuminator
Power connector

Sync connector for camera synchronization

RS 232 port

OAOUTh WN —

Fig. 3-37  Axio Imager, manual (rear side)

3.24.2 Motorized stand

Legend to Fig. 3-38:

CAN connector

USB connector

Ethernet connector

RS232 connector

CAN connector

CAN connector

Connector for linear sensor for focus adjustment
Connectors for reflected-light halogen illuminator
COM port

Toggle switch reflected/transmitted light (HAL)
Connectors for transmitted-light halogen illuminator
Service LED's

Connector for power supply 230

RS232 connector (intended for later applications)
Sync connector for camera synchronization

—
QUOUWoONOUTR, WN —

_
w N —

SN
(G2 SN

2
15

14

Fig. 3-38  Axio Imager, motorized (rear side)
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Fig. 3-39  Changing the fixed mechanical

(2)

stage

Attaching the stage

3.25 Changing the mechanical stage

Mechanical stages can be bolted on or turned and
centered depending on their type. The range of
stage travel is 75 mm in the x direction and 50 mm
in the y direction. Fixed stages with drive to right
or left are available. The drive is to the right on the
rotary mechanical stage.

3.25.1 Fixed mechanical stage 75x50 R

(1) Removing the stage

e Unscrew four fastening screws (3-39/3) on
stage carrier (3-39/2) using the offset SW 3
Allen key (3-39/4).

e Remove stage (3-39/1) upwards from the stage
carrier.

Place stage (3-39/1) onto stage carrier (3-39/2) in such a manner that the threaded holes on the
bottom of the stage (3-39/6) are positioned above the stage carrier openings (3-39/5).

Insert four fastening screws (3-39/3) through the stage carrier from below and screw them into the
bottom of the stage; use the shorter screws for the front.

Orient stage in the x-y direction and tighten the fastening screws.

Fig. 3-40  Changing the rotary mechanical

stage

3.25.2 Rotary mechanical stage
75x50/240° R

(1) Removing the stage
e Loosen screw cap (3-40/3) from the spring
housing (about three rotations).

e Turn back centering screws (3-40/1), if
necessary.

e Press the stage to the front against spring pin
(3-40/4), lift it off the stage carrier (3-40/2) from
the back and remove it upwards.

e Retighten screw cap (3-40/3).

(2) Attaching the stage

e Loosen screw cap (3-40/3) from the spring
housing (about three rotations).

e Place the stage with the dovetail groove on the
spring pin (3-40/4).

56
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(3)

Press the stage to the front against the spring pin and lower it towards the back of stage carrier

(3-40/2), and then release it.
Retighten screw cap (3-40/3).

Centering the stage

When objectives with high magnification are used,
centering can be exact for one selected objective
only.

All stages are factory-precentered, ie. a set
specimen detail remains in the image center when
the stage is rotated. If the image detail moves from
the image center (3-41/4), while you rotate the
stage, recenter the stage as follows:

Loosen stage clamping screw (3-41/1) and the
screw cap on the stage carrier (3-41/3).

Rotate the stage to determine the maximum
specimen deflection (3-41/4, tip of arrow) to
the eyepiece reticle.

Reset the two centering screws on the stage
carrier (3-41/2) using one SW 1.5 Allen screw-
driver (3-41/5) each to move the specimen
detail by half the arrow length in the direction
of the crossline center. Check whether the
specimen detail moves when the stage is
rotated again; repeat the procedure, when
required.

When centering is finished, tighten screw cap
(3-41/3) again.

\4

Fig. 3-41  Centering the rotary mechanical
stage

The stage can be turned through 240° up to a motion range of y <27 mm. No rotation is possible above
this range of movement.

3.25.3

Adjusting the travel range on ergonomic drive

On mechanical stages with ergo-drive, the length of the x and y stage drive can be extended by max.

15 mm by axial movement of the drive knobs to further improve operating ease.
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e 3.25.4 Removing and attaching additional
sleeves

A The two drive knobs are fitted with additional
8 o sleeves, providing an even finer setting of the
d / 1 specimen position. They can be removed if faster

‘ | specimen movement is more important.

| 2 . .
7 ‘ e First, loosen the two clamping screws (3-42/4)
6 1 on the bottom additional sleeve (3-42/3) and
| ‘ remove the latter downwards, then loosen the
)‘ '( ! » 3 two clamping screws (3-42/2) on the top
5 P additional sleeve (3-42/1) and pull it downward
L/// 4 as well.

e Mount the additional sleeves back on the drive

knobs in reverse order and tighten both
clamping screws.

Fig. 3-42  Setting the ergonomic drive

3.25.5 Adjusting the smoothness (torque) of the two drive knobs of the ergonomic drive

The ergonomic drive has been factory-set to an average torque. You can change this setting as follows:

(1) Adjusting the x direction

e Remove the additional sleeves (3-42/1 and 3) from the drive knobs when necessary. Loosen the
clamping screws to do so.

e Push the x drive knob (3-42/5) down and the y drive knob (3-42/7) up.

o Hold the x drive knob (3-42/5) and turn the light knurled ring (3-42/6) above it clockwise (easy action)
or counterclockwise (sluggish action) until the desired torque is achieved.

(2) Adjusting the y direction
e Hold the y drive knob (3-42/7) and turn the light knurled sleeve (3-42/8) above it clockwise right
(sluggish action) or counterclockwise (easy action) until the desired torque is achieved.
o Replace the additional sleeves when necessary and tighten the clamping screws.
To ensure the stage’s long service life, remove the wear debris from the specimen slide at

regular intervals. Make sure that the debris does not get into the guiding components for x
adjustment.
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3.25.6

3.26

3.26.1

3.26.2

Changing the specimen holder

Loosen two knurled screws (3-43/2).

Remove specimen holder (3-43/1) from the
mechanical stage (3-43/3) to the front.

Attach the desired specimen holder (3-43/4) to
the mechanical stage with the slots under the
heads of the knurled screws and tighten it by
means of the knurled screws.

Rotary stage Pol
Removing rotary stage Pol

Loosen screw cap (3-40/2) of spring housing
with about three rotations.

Press rotary stage Pol (3-40/5) to the front
against spring-loaded pin (3-40/3), lift it off the
stage carrier (3-40/1) from the back and remove
it upwards.

Retighten the screw cap (3-40/2).

Attaching rotary stage Pol

Where necessary, loosen screw cap (3-44/2) of
spring housing with about three rotations.

Place rotary stage Pol (3-40/5) with the groove
of the dovetail (stage bottom) on spring-loaded
pin (3-44/3).

Attach the rotary stage with the clamp screw
(3-44/4) pointing to the front right.

Fig. 3-43  Changing the specimen holder

Fig. 3-44  Attaching rotary stage Pol

Press the rotary stage Pol to the front against the spring-loaded pin and lower it towards the back into

the stage carrier (3-44/1), then release it.
Retighten the screw cap (3-44/2).
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3.26.3 Centering rotary stage Pol

With high-power objectives, stage centricity can be

H&} exact only for one selected objective.
""%%\ < The centricity will be exact for all objectives, if an
A il 4 objective nosepiece Pol is used.
%ﬁ\ In this case, swing the objective mount with DIC
3 / slot into the operating position.

All stages are factory-precentered, i.e. while
rotating the stage the specimen feature set to the
center will remain in the center. If the specimen
feature moves off the center of the field of view
(3-45/5), while rotating the stage, the stage should
(2) be recentered by following this procedure:

o Before centering the stage, you must adjust
KOHLER illumination on the microscope (see
Section 4.9.1).

e For centering the stage, use a contrasty
specimen and an eyepiece with crossline reticle.

e Loosen stage click-stopn (3-45/4) or stage
clamp (on rotary stage Pol with clamping
device) and the screw cap of the stage carrier
(3-45/N1).

e Rotate the stage to determine the position of
maximum offset of the specimen feature
(3-45/5, origin of arrow) from the center of the
eyepiece reticle.

Fig. 3-45  Centering rotary stage Pol

e Turn the two centering screws on the stage
carrier (3-45/2) with an SW 1.5 Allen key
(3-45/3) each to move the specimen feature by
half of the arrow length towards the reticle
center. Rotate the stage again to check if the
specimen feature moves off. Repeat the
centering procedure, if necessary.

o After centering, retighten the screw cap
(3-45/1).

60 B 46-0046 e 12/05



START-UP
Axio Imager Rotary stage Pol Carl Zeiss

3.26.4 Centering objectives

The 6-position objective nosepiece Pol of the
Axio Imager is equipped with five centering
objective  mounts (without DIC slot) and one
objective mount with DIC slot (non-centering). This
mount is centered relative to the stage.
Accordingly, all objectives can be cenetered relative
to the rotary stage.

Stage centering is necessary to ensure that a
specimen feature located in the center of the field
of view does not move out while rotating the
stage. By centering all objectives, the specimen
feature remains in the center of the field of view
even after changing the objective.

o Before centering the stage, you must adjust
KOHLER illumination on the microscope (see
Section 4.9.1).

e To center the stage, use a contrasty specimen
and an eyepiece with crossline reticle. Fig.3-46  Centering rotary stage and
e First turn the nosepiece to swing the non- objectives
centering objective mount (mount with DIC slot)
into the light path. Center the rotary stage for
the non-centering objective mount as described
under 3.26.3.

e Turn the nosepiece to move a cenetering
objective mount into the light path.

e Determine the position of the maximum offset of the specimen feature (3-46/3, origin of arrow) from
the center of the eyepiece reticle.

e Turn the two centering screws on the objective nosepiece (3-46/1) with an SW 1.5 Allen key (3-46/2)
each to move the specimen feature by half thearrow length towards the reticle center. Rotate the
stage again to check if the specimen feature moves off. Repeat the centering procedure, if necessary.

o Center the other five objectives in the same manner.

To preserve this centered state it is absolutely advisable to change the objectives only by turning
the nosepiece by its knurled ring.
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3.27 Installing Polarizer D, fixed

= If the stand is provided with a
detachable stage carrier, remove it (see
Section 3.12), put it aside upside down
and install the polarizer from top.

e Remove any installed polarizer or color filter
carrier from the condenser carrier.

e Fasten adapater plate (3-46/1) with screws
(3-46/2) to the condenser carrier making use of
the provided holes (3-46/6 and 7).

e Hold the polarizer (3-46/4) parallel to the
bottom side of the condenser carrier. Using the
offset adjusting lever (3-46/3), screw the
retaining bolt of the polarizer (3-46/4) into the
rear tapped hole of the adapter plate as far as it
will go.

e Using the adjusting lever (3-46/3), screw the
detent bolt (3-46/5) into the front tapped hole
of the adapter plate as far as it will go.

Fig. 3-46 Installing Polarizer D, fixed

For the installation of other polarizers or of the
color glass holder, proceed analogousy.
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4 OPERATION
4.1 Axio Imager operation and function controls (manual version)
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Fig. 4-1 Axio Imager operation and function controls (manual version)
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Legend to Fig. 4-1:

Eyepieces

Binocular tube

Slot for analyzer slider (usable only, if camera path deflection, left, has not been installed)
Push-pull rod for camera path deflection, left, with interface 60N
Adjusting aid for HBO/XBO illuminators

llluminator HBO 100 for fluorescence applications

Slot F for stop slider with centerable luminous-field diaphragm

Slot for 2-position filter wheels, discrete: The filter wheels are not suitable for fluorescence examinations
Slot A for FL attenuator, discrete

10 Halogen illuminator HAL 100

11 RL Button - Reflected-light shutter ON/OFF with indicator LED

12 3200K Button - Color temperature of 3200 K ON/OFF with indicator LED
13 TL Button - Transmitted-light shutter ON/OFF with indicator LED

14 Light intensity control

15 Slot for 2-position filter wheels, discrete

16 Sliding button for transmitted-light diffusing glass

17 Control wheel for luminous-field diaphragm

18 Focusing drive - Fine focusing control, right side

19 Focusing drive - Coarse focusing control, right side

20 Control knob for X travel of mechanical stage

21 Control knob for Y travel of mechanical stage

22 Mechanical stage

23 Condenser carrier (refer also to Fig. 4-2)

24 Polarizer for transmitted light

25 Condenser

26 Objective nosepiece with objectives

27 Reflector turret

28 ON/OFF switch

29 Button for transmitted-light shutter ON/OFF (see also Section 4.8.5.2)
30 Button for reflected-light shutter ON/OFF (see also Section 4.8.5.2)
31 Focusing drive - Fine focusing control, left side

32 Focusing drive - Coarse focusing control, left side

33 Button (not used)

34 Button for reducing light intensity of Halogen illuminator HAL

35 Button for increasing light intensity of Halogen illuminator HAL

36 Toggle switch for transmitted/reflected light halogen illuminator

37 Button LM-Set (light manager)

38 Sliding button for reflected-light diffusing glass

OoOoONOUTE, WN —
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Eyepieces (4-1/1)

All "Br. foc" eyepiece types are fitted with a control for the compensation of ametropia of the user's
eyes (see Section 3.4). Besides, they permit eyepiece reticles to be mounted (see Section 2.7).

Binocular tubes (4-1/2)

The binocular tubes offered permit individual setting of the interpupillary distance and of the viewing
height by swiveling the eyepiece sockets (see also Sections 3.5 and 3.6) within set limits. The tubes
permit — dependent on the model — the viewing height to be adjusted in a range of 50 mm. Tubes are
available with viewing angles of 15°, 20° or 30°.

Used in combination with corresponding adapters, the binocular phototubes allow the installation of a
camera of the user's choice. The optical path is selected by means of a push-pull rod located at the
right side of the tube having two or three operating positions. The binocular phototube 30°/25
(425502-0000-000 and 425501-0000-000) additionally features an eyepiece shutter that is operated
via a second push-pull rod on the left side or via a button on the right-hand side (425506-0000-000,
motorized eyepiece shutter).

Slot for analyzer slider (4-1/3)

For the accommodation of an analyzer slider or Bertrand lens slider PH (45367 1-0000-000).
If the camera path selector mirror has been installed, this slot cannot be used.

Push-pull rod for camera path deflection, left (4-1/4)

Switching the optical path to the camera path deflection, left, with interface 60N.
The camera path selector may optionally be equipped with 50% beam splitter or with 100% reflecting
mirror.
Push-pull rod pushed in: 100% observation through eyepieces
Push-pull rod pulled out: 50% : 50% Eyepiece/camera path (with beam splitter) or
100% camera path (with reflecting mirror)

Adjusting aid for HBO/XBO illuminators (4-1/5)

Serves for viewing arc spot and reflected arc spot image in lamp alignment.
Adjusting position (Adjust): Adjusting aid pulled out up to the stop

Slot F for stop slider (4-1/7) with centerable luminous-field diaphragm

With the stop slider with centerable luminous-field diaphragm inserted in slot F, you can center the
luminous-field diaphragm and adjust its diameter in the reflected-light path.

When inserting the stop slider, the clamping spring points upward.

Adjustment of the diameter is via the knurled wheel, centering is performed by means of the two
centering screws of the stop slider.

To remove the luminous-field diaphragm slider from the slot, put a ball-headed screwdriver into the
free hole on the stop slider, slightly cant the screwdriver and pull the stop slider out.

Slot for 2-position filter wheels, discrete (4-1/8)

When using the HAL 100 halogen illuminator in the reflected-light path, the 2-position filter wheels,
discrete, can be used for light-intensity adjustment. The unit contains four filters each (neutral-density)
mounted on two filter wheels.

0 CAUTION
: Neutral-density filters are not suited for fluorescence examinations, as they might be damaged.

When inserting the filter wheels, the clamping spring points upward.
To remove the filter wheel, introduce a screwdriver into the top hole, slightly cant it and pull the filter
wheel out of its receptacle.
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— The positions of the two filter wheels are labeled accordingly and set by turning the knurled wheels.
The filters can be combined in any way.

Slot for FL attenuator, discrete (4-1/9)

— Use the FL attenuator, discrete, to attenuate the light in the fluorescence path when using the
HBO 100.

— When the FL attenuator is used, the clamping spring points upward.

— To remove the FL attenuator, introduce a screwdriver into the top hole, slightly cant it and pull the FL
attenuator out of its receptacle.

— The FL attenuator has six labeled positions that are set by turning the knurled wheel.

RL button - Reflected-light shutter ON/OFF (4-1/11) with indicator LED

— Alternately opens or blocks the reflected-light path; function corresponds to 4-1/30.
— The indicator LED lights, when the shutter is opened.

3200K button — Color temperature 3200 K ON/OFF (4-1/12) with indicator LED

— Controls the connected halogen illuminator to the voltage value that corresponds to a color
temperature of 3200 K. This color temperature is needed for taking color photos on the microscope.

— The indicator LED lights, when the color temperature of 3200 K is set.

TL button - Transmitted-light shutter ON/OFF (4-1/13)

— Alternately opens or blocks the transmitted-light path; function corresponds to 4-1/29.
— The indicator LED lights, when the shutter is opened.

Light-intensity control (4-1/14)

— Used to adjust the d.c. voltage supply of the halogen illuminator in the range of approx. 1.8 ... 12V;
function corresponds to 4-1/34 and 35.
— The annularly arranged LED's indicate the set voltage in 15 stages.

Slot for 2-position filter wheels, discrete (4-1/15)

— When using the HAL 100 halogen illuminator, the 2-position filter wheels, discrete, can be used for
light-intensity adjustment. The unit contains four filters each (neutral-density) mounted on two filter
wheels.

— When inserting the filter wheels, the clamping spring points upward.

— To remove the filter wheel, introduce a screwdriver into the top hole, slightly cant it and pull the filter
wheel out of its receptacle.

— The positions of the two filter wheels are labeled accordingly and set by turning the knurled wheels.
The filters can be combined any way.

Sliding button for transmitted-light diffusing glass (4-1/16)

— Sliding button in top position: Diffusing glass in light path
— Sliding button in bottom position: Diffusing glass not in light path
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Control wheel for luminous-field diaphragm (4-1/17)

— Control wheel for continuous adjustment of the luminous-field diaphragm (transmitted light)

Focusing drive - Fine focusing control (4-1/18), right-hand side

— Control for fine focusing

— 1 revolution of fine focusing control = 0.1 revolution of coarse-focusing control

Focusing drive - Coarse focusing control
(4-1/19), right-hand side

— Control for coarse focusing

— 1 revolution of coarse focusing control =
approx. 2 mm

— Total focusing range: approx. 24 mm

Condenser carrier (4-1/23)

— The condenser carrier (4-2/6) is part of the stage
carrier (4-2/5).

— Insert the condenser in the mount of the
condenser carrier and fasten it by means of
clamping screw (4-2/2).

— To center the condenser, turn the two centering
screws (4-2/1).

— Turn the vertical control (4-2/4) to adjust the
condenser (condenser carrier) in the Z-axis.

— The clamping screw (4-2/3) serves as stop for
the vertical adjusting range of the condenser.
The stop facilitates finding the KOHLER
illumination position again.

Polarizer for transmitted light (4-1/24)

Various types of transmitted-light polarizers are
available: with wixed or rotatable polarizer or with
additional lambda/4 plate or with additional
neutral-density filter position (cf. System Overview
of Axio Imager, Section 2.4).

e Using handle (4-3/3) swing the polarizer (4-3/1)
(or the neutral-density filter, if necessary) into
the light path until it is reliably fixed by the
detent bolt (4-3/4).

e If available, rotate the lambda plate or the
lambda/4 plate by maximally 45 degrees to the
right or left by moving handle (4-3/2).

The color filter carrier is operated
analogously to the polarizer.

(4)

Fig. 4-2 Condenser carrier

Fig. 4-3 Polarizer for transmitted light
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Condenser (4-1/25)

Dependent on the model, the achromatic-aplanatic
universal condenser (4-4/1) is equipped with:

— Swivel-type front lens
— Turret disk for:
Brightfield - H
Darkfield - D
Phase contrast - Ph 1, Ph 2, Ph 3
Interference contrast - DIC I, II, I
— Aperture diaphragm (iris diaphragm)

The front lens (4-4/2) is swiveled in/out with lever
(4-4/3). By turning turret disk (4-4/5) the bright-
field insert and the contrasting stops are moved
into the light path. In window (4-4/4), the ID of the
set turret position (e.g. D) is visible. Using sliding
control (4-4/6), you can open or close the aperture
diaphragm.

Fig. 4-4 Achromatic-aplanatic universal o )
condenser 0.9 H D Ph DIC Objective nosepiece (4-1/26)

— Dependent on the model, the nosepiece is
equipped with six or seven M27 objective
mounts with slot for DIC slider or seven M27
objective mounts.

— Objectives are quickly changed (objective
position) by turning at the knurled ring of the
objective nosepiece.

Reflector turret (4-1/27)

— With six mounts for replaceable P&C reflector modules or P&C analyzer modules

— Reflector modules (reflector positions) are quickly changed by turning at the knurled ring of the
reflector turret.

— Active turret position is indicated in window.

ON/OFF switch (4-1/28)

— Position O = Instrument switched off.
— Position | = Instrument switched on.

ON/OFF button for transmitted-light shutter (4-1/29)
— Alternately opens or blocks the transmitted-light path.

ON/OFF button for reflected-light shutter (4-1/30)
— Alternately opens or blocks the reflected-light path.

Focusing drive - Fine focusing control (4-1/31), left-hand side
— Control for fine focusing

Focusing drive — Coarse focusing control (4-1/32), left-hand side
— Control for coarse focusing
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Intensity button (4-1/34)
— Reduces the light intensity of halogen illuminator HAL.

Intensity button (4-1/35)
— Increases the light intensity of halogen illuminator HAL.

Toggle switch for transmitted/reflected-light halogen illuminator (4-1/36)

— Alternately switches the halogen illuminator for transmitted light or reflected light ON/OFF.
— Toggle switch up: Reflected-light halogen illuminator ON (transmitted-light OFF)
— Toggle switch down: Transmitted-light halogen illuminator ON (reflected-light OFF)

Button LM-Set (4-1/37)
— Saves the values of the current light intensity and the optical path nosepiece position (brief beep).
— Adaptation of the luminosity of the ring-like arranged LEDs at the light intensity control:

- Switch on the illuminator and adjust light intensity at the control so that all LEDs light up.

- Maintain LM-Set key pressed down. You hear a long beep tone.

- Adjust the desired light intensity using the light intensity control (4-1/14).

- Release the LM-Set key to save the light intensity adjusted.

Sliding button for reflected-light diffusing glass (4-1/38)

— Sliding button in top position: Diffusing glass in light path
— Sliding button in bottom position: Diffusing glass removed from light path
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4.2 Axio Imager operation and function controls (motorized version)

In this section, those operation and function controls of the motorized version of the Axio Imager are
described that are different from the manual version. Controls not described here correspond to the
manual version.

As a great number of components are offered optionally, the specific design of your microscope may be
different from the illustrations below. So it is possible, for instance, to use also manually controlled
components (such as reflector turret, condensers, filter wheels) on the motorized stand. In this case,
however, the functionality of the microscope, particularly its operation via TFT display (touchscreen) will
be restricted.

Legend to Fig. 4-5:

Binocular phototube with motorized eyepiece shutter — Button for opening/closing the eyepiece shutter
Camera path deflection left, with interface 60N (built into stand) - Operation via TFT display (touchscreen)
Slot F for stop slider with centerable luminous-field diaphragm

Slot for 2-position filter wheels, discrete mot.: The filter wheels are not suitable for fluorescence applications.
Slot A for FL attenuator, discrete mot.

TFT display (touchscreen) for operation and adjustment of microscope (refer to Section 4.8)

Slot for 2-position filter wheels, discrete mot.

Motorized focusing drive, coarse/fine

Motorized objective nosepiece

10 Motorized condenser

11 Motorized reflector turret - Operation via TFT display (touchscreen)

12 Button for opening the luminous-field diaphragm

13 Button for closing the luminous-field diaphragm

14 Button for quick-action lowering of stage LOAD POSITION

15 Button for quick-action lifting of stage OPERATING POSITION

16 Button (setting depends on stand type)

17 Button (setting depends on stand type)

18 Button (setting depends on stand type)

19 Button for rotating nosepiece anticlockwise by one position (factory-set)

20 Button for rotating nosepiece clockwise by one position (factory-set)

21 Button for quick-action stage lifting OPERATING POSITION

22 Button for quick-action stage lowering LOAD POSITION

23 Button (not used by factory setting)

24 Button (not used by factory setting)

25 Button (not used by factory setting)

26 Button for turning reflector turret clockwise by one position (factory-set)

27 Button for turning reflector turret anticlockwise by one position (factory-set)

28 Button LM-Set

OCoOoONOOUTD WN —

= The assignment of keys 10 ... 23 can be changed individually on the TFT display (see Section
4.8: Touchscreen - Settings tab).

Further motorized components (such as the motorized stop slider, motorized filter wheels,
motorized FL attenuator and the motorized tube lens turret) are to be operated via the buttons
directly arranged on the respective components.
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Fig. 4-5 Axio Imager operation and function controls (motorized version)
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Binocular phototube with motorized eyepiece shutter (4-5/1)

— In addition to the manually operated beam splitter, the binocular phototube with motorized eyepiece
shutter 30°/25 (425506-0000-000) is equipped with a motorized eyepiece shutter, which is operated
via the button on the right side (alternately ON/OFF) or via the TFT display.

Motorized camera path deflection, left (4-5/2)

— The motorized camera path deflection (100:0/50:50) is exclusively operated via the TFT display.

CAUTION

Switch off the microscope before insterting stop slider mot, filter wheel 2x mot and FL
attenuator discrete mot into the corresponding slots.

Slot F for stop slider mot. (4-5/3) with centerable luminous-field diaphragm

— The motorized stop slider is to be inserted analogously to the motorized filter wheel 2x discrete mot.
and the FL attenuator discrete mot.

— The diaphragm is opened or closed by pushing the respective button on the slider.

Slot for 2-position filter wheel, discrete mot
for reflected light (4-5/4) and transmitted light
(4-5/7)

— When using the HAL 100 halogen illuminator in

the reflected-light and the transmitted-light
path, the filter wheel 2x discrete mot can be
used for brightness adjustment. This filter wheel
module contains four filters each (neutral-
density filters) on two filter wheels.

' Caution
: Neutral-density filters are not suitable

Fig. 4-6

Inserting/removing filter wheel 2x
discrete mot

for fluorescence applications as they
may be damaged by the light used.

— Before inserting the filter wheel module, first

activate the click-stop mechanism (4-6/1) by
pushing in. At the right-hand front end (4-6/2)
a small silver plate becomes visible. Then, push
the filter wheel module into the corresponding
slot until you hear it click into place.

— To remove the filter wheel module, introduce a screwdriver into the top hole (4-6/2) and push in the
silver plate to deactivate the click-stop mechanism. Slightly cant the screwdriver in the hole and pull
the filter wheel module out of the slot.

— Adjust the desired positions of the filter wheels by pushing the top (4-6/3) or the bottom button
(4-6/4). When the filter wheel module has been removed, the selected transmission can be read from
the sight glass (4-6/5). The positions of the two integrated filter wheels can be combined optionally
with each another.
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FL attenuator discrete mot for reflected light

The FL attenuator discrete should be used to
attenuate the fluorescence path when using the
HBO 100.

Before inserting the FL attenuuator, first activate
the click-stop mechanism (4-7/1) by pushing in.
At the right-hand front end (4-7/2) a small silver
plate becomes visible. Then, push the FL
attenuator into the corresponding slot until you
hear it click into place..

To remove the FL attenuator, introduce a
screwdriver into the top hole (4-7/2) and push
in the silver plate to deactivate the click-stop
mechanism. Slightly cant the screwdriver in the
hole and pull the FL attenuator out of the slot.
The FL attenuator has six positions that can be
set by pushing buttons (4-7/3) or (4-74) in
forward or return run.

Motorized focusing drive coarse/fine (4-5/8),
on both sides of stand

- Operation is performed manually by turning the coarse or fine focusing controls (on both sides of
stand), which act on an electric encoder or by AxioVision 4.3 software.

Motorized universal condenser (4-5/10)

Adjustment of aperture diaphragm via buttons
(4-8/2 - open) and (4-8/3 - close)

Swiveling infout of the front lens (4-8/1) with
button (4-8/4)

Rotating the condenser turret clockwise by
means of button (4-8/5), anticlockwise by
means of button (4-8/6)

Button for quick-action stage lowering to
LOAD POSITION (4-5/14 or 22)

By pressing this button, the stage is lowered by
a defined amount from the focus position. The
current focus position is saved.
The specimen can be changed.

[ As soon as you turn the motorized

focusing drive  (4-5/4) in the load
position, the saved operating position
shall be deleted and the current
position saved instead.

Fig. 4-7

Inserting/removing the FL
attenuator mot

Fig. 4-8

Achromatic-aplanatic universal
condenser, mot
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Button for quick-action stage lifting to OPERATING POSITION (4-5/15 or 21)
— On activation of this button, the stage will be moved into the focus position saved last.

The automatic stage movement can be stopped by pressing the button again or pressing the
button Stop on the TFT display.

4.3 Switching microscope and HAL 100
illuminator on/off

4.3.1.1 Switching on

e Remove the dust covers from instrument.

e Switch on the manual version of the microscope
at the ON/OFF (4-9/1) switch located at the left
side of the stand. With the motorized
microscope, first switch on the power supply
230 at its ON/OFF switch (4-10/1), and then
operate the ON/OFF switch on the stand
(Position 1.

e Adjust the desired light intensity using the light
intensity control.

e If you installed one HAL100 halogen

illuminator each for reflected and for

Fig. 4-9  Switching the manual microscope transmitted light, use toggle switch (4-1/35) to

on/off switch to the desired illuminator (reflected light:

toggle switch up; transmitted light: toggle
switch down).

The functioning of the light manager
depends on the setting of the toggle
switch.

4.3.1.2 Switching off

e After use, switch the manual and the motorized
microscope off by means of the ON/OFF switch
(4-9/1) on the left side of the stand. Then, on
the motorized version, switch off the power
supply 230 at the ON/OFF switch (4-10/1)
(Position O).

e Cover the instrument with the dust covers.

Fig. 4-10  Switching motorized microscope
and HBO 100 illuminator on/off
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4.4 Switching the HBO 100 on/off

e The HBO 100 illuminator, which is used in place of the HAL 100 illuminator for fluorescence contrast
examinations, is to be switched on and off at the ON/OFF switch (4-10/2) of the HBO 100 transformer.

e After any illuminator switch off, allow for a cool down of approx. 15 minutes before switching on the
illuminator again. Failure to do so will unnecessarily shorten the service life of the mercury vapor short-

arc lamp.

4.5 Binocular phototube 30°/25 mot
with two camera ports (2TV tube
mot)

The 2TV tube mot (4-11) is available for all
Axio Imager stands of type .M1/ .M1m and .Z1 /
Zim.

Like all other binocular tubes this tube is to be
mounted to the coupler plate and connected to
the stand via the CAN bus. To this end, connect
the cable to one of the three available CAN
connectors (Fig. 3-38).

The 2TV tube has two TV ports (4-11/2).

The front TV port is adjustable in the X, Y and Z
axis and to the rear (fixed) TV port.

The tube is configured via the TFT display or the
MTB 2004.

LEDs on the tube display (4-11/3, 4-12) indicate
the selected light path setting.

If you find the illumination of the display
disturbing, you can switch it off by pushing the
eyepiece shutter button (4-13/1) for three seconds.

Fig. 4-11  Binocular phototube 30°/25 mot
with two camera ports (2TV tube
mot)

Fig. 4-12  Tube display
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Fig. 4-13

Control panel

Fig. 4-14

Receptacles for P&C modules

You can set the light path and the eyepiece shutter
via the buttons of the control panel (4-11/4, 4-13)
on the right side of the tube.

If you activated the dazzle protection via the TFT
display (see Section 4.8.5.3), you can use the
eyepiece shutter instead of the light path shutter.

In addition, the 2TV tube has two receptacles
(4-14/1 and 2), into which P&C modules (4-14/1)
can be inserted.

One of these receptacles is factory-fitted with a
100% mirror, allowing 100% of the light to be
directed to either the front or the rear TV port.

Two receptacles for P&C modules are available to
the user to install, for instance, an additional beam
splitter for dual camera operation.

e To insert P&C modules into the 2TV tube,
remove the corresponding cover (4-11/1 and 5)
held magnetically by lifting them off.

e Insert the P&C module(s) and reattach the
cover(s).

76
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4.6 Mechanical Stage 75x50 mot. CAN
4.6.1 Assembling Mechanical Stage 75x50 mot. CAN

— While assembling the stage, take care that you do not disconnect any existing cable
connections from the stage motors.
Mixing up of plugs at the stage motors may lead to the destruction of the integrated
measuring systems!

— After you have unpacked the mechanical stage, remove the transport lock (2) on the
underside of the mechanical stage.

o=

 Slide the stage plate (4-15/1) frontward and fasten coaxial drive (4-15/4) to the underside of the stage
using two screws (4-15/5).

e Plug angled CAN bus connector (4-15/3) into one of the two sockets on the coaxial drive.

e Place mechanical stage (4-15/1) onto stage carrier in a way that the holes in the underside of the
mechanical stage coincide with the through holes of the stage carrier.

e Using the angled Allen key (SW 3), screw four screws (4-15/6) from the bottom into the underside of
the stage with the shorter screws being inserted in the front holes.

Mechanical stage 75x 50 mot. CAN
Transport lock (screw)

Angled CAN bus connector (100-0600-144)
Electronic coaxial drive CAN

Fastening screws on coaxial drive

Fastening screws on stage carrier

AUV hWN=

Fig. 4-15 Assembling Mechanical Stage 75x50 mot. CAN
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4.6.2 Connecting Mechanical Stage 75x50 mot. CAN

e Remove cover plate (4-16/11) from stage motors after unscrewing the two slotted screws.

e Thread plug (4-16/10) on the other end of the CAN bus cable (100-0600-144) at the back underneath
the stage carrier and plug it into the left-hand socket on the back motor (4-16/7).

e Insert plug (4-16/9) of the CAN bus cable (100-0600-135) into the upper right socket on the front
motor (4-16/8).

e Reattach the external cover plate using the two slotted screws.

e Connect the CAN bus cable (100-0600-135) to a free CAN connector on the back side of the stand
(4-16/12). On having done this, you can start up the mechanical stage.

7  Back motor on mechanical stage

8  Front motor on mechanical stage

9  Plug of CAN bus cable (100-0600-135) for connection to back of stand
10  Plug of CAN bus cable (100-0600-144) for connection to coaxial drive
11 Cover plate, external
12  Back of stand

Fig. 4-16  Connecting Mechanical Stage 75x50 mot. CAN
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4.6.3 Connecting  Mechanical Stage
75x50 mot. CAN (Version 2 and
mot. standard)

= The Mechanical Stage 75x50 mot.
CAN (Version 2, 432024-0000-000 or
mot. standard, 432025) is to be
assembled analogously to Mechanical
Stage 75x50 mot. CAN.

The connector panel of the Mechanical Stage
75x50 mot. CAN (Version 2 and mot. standard) is
on its back left.

e Using the CAN bus cable, connect the CAN
connector of the mechanical stage (4-17/1) with
the CAN connector on the stand (back panel).

e Plug the connecting plug of the connection
cable of the coaxial drive to connector (4-17/2)
of the mechanical stage.

The motorized stages can be directly connected to Fig. 4-17  Connecting Mechanical Stage 75x50
stands .M1/ .M1m / .Z1 / .Z1m through the CAN mot. CAN
bus. In this case, the speed of stage travel can be (Version 2 and mot. standard)

adjusted via the TFT display according to the
magnification of the seleceted objective (see
Section 4.8.4.3).

If the objectives are specified when you switch on
the stand (M1 / .M1m/ .Z1/ .Z1m), the optimum
speed of stage travel is calculated directly.
However, you may change (and store) this speed, if
necessary.

4.6.4 CAN/USB converter

When using manual stands, all CAN bus stages can
be directly connected to the PC via the CAN/USB
converter.

Unlike motorized stands, the speed of stage travel
cannot be adjusted depending on magnification.

e Use the CAN bus cable to connect the CAN
connector of the mechanical stage (4-17/1) with
the CAN connector of the CAN/USB converter
(4-18/1).

e Use the USB cable to connect the USB- Fig. 4-18  CAN/USB converter
connector of the PC with the CAN/USB
converter (4-18/3).

e Connect the power input of the CAN/USB converter (4-18/2) to the power outlet using the power
cable.
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4.7 Functions of the Light Manager

It is the function of the Light Manager to temporarily create optimum illumination settings for the various
contrast methods and magnifications used and to make these settings reproducible to the user by
providing the possibility to store them permanently.

The Light Manager has three operating modes: OFF, CLASSIC, SMART. The scope of functions available in
the individual modes depends on some optional stand components. The basic requirement for the use of
the Light Manager on all Axio Imager stands is the use of a coded or motorized objective nosepiece so
that the stand electronics can detect that the objective nosepiece was rotated into another position.

The Light Manager is available for the transmitted-light contrast methods (brightfiels, phase contrast,
DIC, darkfield, polarization), for the reflected-light contrast methods (brightfield, darkfield, DIC,
polarization) and for epifluorescence. When working in reflected light, the motorized stop slider, the
neutral-density double-filter wheel and the motorized fluorescence attenuator, as far as available, are also
included in the Light Manager functionality.

The following table informs you which operating modes of the Light Manager can be used for the
individual stand models and the contrast methods mentioned.

Axiolmager A1
Stativ LED A1 A1m D1 D1m M1 M1m Z1 Z1m
OFF + + + + + - - - -
temporarily
OFF - - - - - + + + +
permanently
CLASSIC TL + + + + + + + + +
CLASSIC RL + + + + + + + + +
(MAT)
FL
CLASSIC (BioMed) - - - - - - - + +
SMART TL - - - - - + + + +
RL
SMART (MAT) - - - - - + + + +
FL
SMART (BioMed) | - : - - : - : :
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4.71 Light Manager Mode: OFF:

Light Manager Mode: OFF

|

Magnification 2,5% 5% 10x 20x% 40x 63x 100x

Color Temp. HAL

If the Light Manager is (temporarily) switched off, the microscope behaves like a classical light
microscope.

Strating from a selected magnification and a corresponding lamp voltage, the operator must readjust the
latter manually to get a comparable impression of image brightness when setting higher or lower
magnifications.

However, as the color temperature of the halogen lamp varies with lamp voltage, the operator would
have to use neutral-density filters additionally to achieve a comparable impressionof the specimen.

4.7.2 Light Manager Mode: CLASSIC

Light Manager Mode: CLASSIC

|

Magnification 2,5% 5% 10x 20x% 40x 63x 100x

Intensity

Color Temp. HAL

If the Light Manager is operated in CLASSIC mode, the operator can choose his own “optimal”
illumination settings for every magnification.

The corresponding values are automatically stored in the temporary memory of the Light Manager when
changing the objective.

If you want to keep the settings saved even beyond the switch-off of the microscope, you must once
push the LM-Set button on the back right of the stand after. After a confirmation beep, all available
values will be stored. After a second beep approximately three seconds later, you can switch off the
microscope.
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4.7.3 Light Manager Mode: SMART

Light Manager Mode: SMART

|

Magnification 2,5% 5% 10x 20x 40x 63x 100x

Intensity

Color Temp. HAL

In SMART mode, the Light Manager automatically calculates the optimum brightness for a specific
contrast method for all objectives specified via the TFT display (or the MTB 2004).

If a motorized filter wheel with neutral-density filters is in the transmitted-light path, the color
temperature is kept constant through the available filters.

The lamp voltage will be readjusted only, if it is impossible to achieve the optimum illumination through
the neutral-density filters. The computed values are automatically stored in the temporary memory of the
microscope.

Like in CLASSIC mode, the values can be stored permanently by pushing the LM-Set button on the back
right of the stand.

In SMART mode, the operator can vary lamp intensity and attenuation by neutral-density filters by +60%
for every magnification without recalculation being performed for the complete magnification range.

Any additionally installed coded or motorized microscope components (tube lens turret and Optovar
modules in reflector turret) will also be considered for computing the brightness.
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4.7.4 Light Manager of manual microscope

The Light Manager of the manual microscope controls the light intensity for object observation via the
lamp voltage. The functioning depends on the used Light Control:

Light-Control, manual Light-Control, motorized
Lamp voltage is saved for each Lamp voltage is saved for each
- Objective nosepiece position (coded) - Objective nosepiece position (coded)

- Reflector turret position (coded)
- Tube lens turret position (motorized)

On manual stands, always the CLASSIC mode of the Light Manager is active. In this mode, no
illumination values are computed for the range of objectives used. The operator adjusts the brightness for
every objective individually. Permanent storage is performed by pressing the LM-Set button on the rear
side of microscope. This must be done for every objective individually.

When an objective is swung into the light path, for which the light intensity had been adjusted before
already, the system will automatically set the corresponding stored value.

The light intensity settings of halogen lamp or LED illuminator are stored separately each for transmitted
and reflected light. If the Light Manager shall be used for reflected-light contrast methods, make sure to
set the voltage selector on the back right of the stand to reflected light before. Otherwise, the Light
Manager will interpret the configuration of the stand as if fluorescence illumination has been configured.
If a motorized neutral-density double filter wheel has been configured in reflected light, it will be set to
100% transmission and is thus inactive.

= On the manual stands Axio Imager.A1, .A1m, .D1, .D1m, the Light Manager can be deactivated
temporarily. To this end, you must keep the RL reflected-light shutter ON/OFF button (4-1/11)
depressed while switching on the microscope.

4.7.5 Light Manager and Dazzle Protection control on manual stands

Light Manager and Dazzle Protection control for manual stands will be available from spring 2006 on.

o Keeping the RL button depressed while switching on the instrument:
-> Light Manager (LM) & Dazzle Protection (DP) are permanently deactivated / activated
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4.7.6 Light Manager of motorized microscope

The Light Manager of the motorized microscope (Axio Imager.M1, .M1m, .Z1, .Z1m) controls the light
intensity for the observation of specimens in such a way that for all adjusted magnifications the operator
gets the same impression of iamge brightness. The operating mode of the Light Manager can be selected
via the Settings menu on the TFT screen (OFF, CLASSIC, SMART). Then, follow this procedure:

e Select the required contrast method.
e Adjust the light intensity for all objective nosepiece positions.

e Press the LM-Set button. On doing so, the current settings are transferred to the permanent memory.
They will thus be available again when you switch on the microscope the next time.

The light intensity is changed for all others objective, too, depending on the objective and post-
magnification. When turning on the nosepiece the light manager sets the light intensity as follows:
- if installed the motorized filter wheels are turned to keep the color temperature constant.

- If this will not do to completely match the calculated light-intensity levels, the intensity of the
halogen lamp is varied by changing the lamp voltage. That way, of course, the color temperature
for object observation changes as well.

- The luminous-field diaphragm is adapted to the visual field of the eyepieces (see also Section
4.8.5.1 on page 100), the user, however, may readjust it individually.

- The aperture diaphragm is adjusted according to the objective aperture (changes will be saved
separately for bright field and DIC).

lght | ofl | Dazzle | Ether- - If you want to reset temporary Light

manager stop |protect| net | e Manager values to the last settings saved
Home . :
Light managsr mode with the LM-Set button, you can do this bay

- pressing the User defined button. On doing
ponents m Smart so, the temporarily stored values are

overwritten by the permanently stored ones
User i
- Load Light Manager walles and activated.
‘ Extras - : - If you want to use the default settings of the
defined manufacturer, press the Default button. On

Info doing so, the default values will be loaded,

written to the temporary memory and
activated. If you want to use the default
Settings -3 Extras -> Light manager settings permanently, write them to the
permanent memory by pressing the LM-Set
button. The manufacturer defaults cannot be
overwritten.

Display

Fig. 4-19  Setting/resetting the Light Manager

= The calculated intensities apply only to the contrast technique selected. That means the
intensity must be adjusted specifically for each contrast technique.

Iy The Light Manager works only if all dependent components were configured correctly (see
Section 4.8.5).
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4.8 Operating the motorized microscope via touchscreen of TFT display
4.8.1 Screen layout

On the motorized Axio Imager, the operator can operate and configure the microscope, set it up for
different users and use optional functions via the TFT display. The TFT display is designed as touch-
sensitive screen.

The control elements and information displays are
contained on various, thematically different pages.
Basically, a page on the TFT display is divided into
the following main areas (Fig. 4-20).

iqati ntrol ar
4.8.1.1 Navigation button bar Control area

The navigation button bar at the left edge of the
screen contains buttons via which you can activate
all pages. The buttons available depend on the
currently displayed page. However, the following Navigation status bar
buttons are accessible on all pages:

Navigation button bar

_ Home Activates the start page Fig. 4-20 Main areas of TFT display

- Display Activates the display page

4.8.1.2 Navigation status bar Tabs

The navigation status bar at the bottom of the
screen informs of the currently active page and, if
existing, the currently active tab, e.g. Microscope
— Control — Objectives. Control Shutter

Popup windows are not displayed in the navigation
status bar.

Contrast Manager

4.8.1.3 Control area

The control area is subdivided into further Fig. 4-21

Control area of the TFT display
subareas:

(1) Tabs

The user calls the subordinated function desired using a Tab. Tabs are used to activate the desired
function, which is displayed in the control subarea. Maximally six tabs per page are available.

(2) Shutter

At the right edge of the control area, the buttons, RL-Shutter for reflected light and TL-Shutter for
transmitted light, are available. The Close and Open buttons function like switches, i.e. the shutter in the
optical path of the microscope is either open or closed.
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(3) Control

The control subarea contains control elements dependent on the button selected on the navigation
button bar or the tab.

(4) Contrast Manager

At the bottom edge of the control area, a bar is arranged containing buttons for selecting the contrast
method. The Contrast Manager is controlled via the following page: Microscope —> Control, Contrast.
The contrast methods available depend on the current microscope configuration. Altogether, the
following contrast methods are available:

Abbr. | Method Requirements

FL Fluorescence Installed reflected light shutter (standard),
FL filter set used in reflector turret

BF Brightfield Reflected light: Motorized reflector turret with brightfield module
available

DIC |Differential Inter- Transmitted light: Installed motorized achromatic-aplanatic condenser

ference Contrast 0.9 H D Ph DIC or motorized LD condenser 0.8 H D Ph DIC

Reflected light: Motorized reflector turret with C-DIC module available

PH Phase contrast Transmitted light: Installed motorized achromatic-aplanatic condenser
0.9 H D Ph DIC or motorized LD condenser 0.8 H D Ph DIC

DF Darkfield Transmitted light: Installed motorized achromatic-aplanatic condenser

0.9 H D Ph DIC or motorized LD condenser 0.8 H D Ph DIC

Reflected light: Motorized reflector turret with darkfield module available

C-DIC | C-DIC, TIC Reflected light: Motorized modulator and coded or motorized reflector
TIC turret with C-DIC module available

1 The contrast methods result from the interaction of condenser, reflector, modulator turret and
shutter positions as well as other parameters. The current contrast method is automatically
recognized and displayed on the TFT display. In the case of impermissible manual settings (e.g.
non-equipped reflector turret position with open RL shutter), no contrast method can be
indicated.

(5) Popup windows
Popup windows are overlaid to a page for one of the following reasons:

- They prompt the operator for additional entries: The operator must make a choice (adapt the
configuration after initialization, enter values, etc.).

- They display error messages or special advice: Possibly such messages must be confirmed with the
Close button.

- They display the operating state (wait time): Such windows close automatically.

I While a popup window is open, you cannot operate the overlaid page.
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4.8.2 Menu structure

= The menu structure shown below may differ from your microscope configuration. It shows the
total scope inclusive of optional components and menu items that are accessible only if the user
has administrator privileges (without administrator login, the user has reading privileges only).

1y Depending on the stand type selected under Settings, User, Stand Type (Bio / Med or MAT)
different tabs will be displayed on the Microscope-Control page. The menu structure below
shows both versions.

Magnifi- C-DIC .
Microscope

Fig. 4-22  Menu structure

Settings

On the navigation button bar, the buttons of the first level appear on the very left (Fig. 4-22). By pressing
the Microscope, Settings and Display buttons, the button assignment on the navigation button bar is
changing.

The buttons in the second level of the navigation button bar activate the correspondingly allocated tabs.
By pressing the tabs, further buttons appear in the control area of the screen.

= In the navigation status bar at the bottom edge of the screen, you can read the currently active
menu level at any time, e.g. Microscope — Control — Objectives.

All operating functions appear only in the control area or in popup windows. These are not indicated in
the navigation status bar.
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Obiective:|EC PInt 4.8.3 Home page
40%/1.3 Cil DICIIL
Hame Tube lens: | 1x

Microscope

Settings

Tok.rnag.: [ 400
Reflector: | Pos. -6-

Front lens: [ on
Condensor: | BF
Aperture: | 0,90
HaL| 4.4V
MO Filker TL:| 100.00%:

Abbenuator FL: | 100,00%:

Side Port: | 100% Tube
2TW-Tube: | 30%: | 70%
100%: Top Paork

RL-5hutker

Close {(elsl=ly]

TL-Shutker

Close J{elal=ly}

Make It
Display Bino-Shutter: | open '-.-'i-:il::ldﬁl
R Z-Position: [ 0,00001 mm —
Home page
Fig. 4-23 Home page

IPTT) e e

Work/load move

Home page
Fig. 4-24  STOP button
Chjective: |EC Plnk
401,53 Oil DICIIT
Harne Tube lens: | 1x

Microscope

Setktings

Tak.rag.: [ 400:x
Reflector: |Pos, -&6-

=] EL

BL-Shutter

Upper skage limit reached

ose el

-Shutker

Side Port:| 100% Tube
ZTW-Tube: | 30%: | 70%
100% Top Pork
Bino-Shutter: | open

After switch on, the microscope is initialized. This
process takes a few seconds. Then, normally the
Home page (Fig. 4-23) appears.

I If you changed or removed any coded
or motorized microscope components
in  switched off state of the
microscope, you have to setup the new
components after switching on.

You can call all other pages via the buttons on the
left navigation button bar.

The middle section of the control area displays the
detected configuration. All coded and motorized
control elements detected during initialization
appear in the status field, otherwise, the character
“-"will be displayed. The control elements are
arranged from top to bottom according to their

significance.

At the right edge, the following control elements
are arranged:

- Load Position button (functioning only with
motorized focusing drive):
After you pressed this button, the stage
moves down to the load position. While the
stage is moving, you can stop stage
movement by means of the Stop button.
When the stage arrived in the load position,
the Load Position popup window appears
with the following control elements:

Stage returns to operating
position.

Stage moves up towards the
operating position as long as
you press this button.

Stage moves down as long
as you press this button
(maximally up to stage stop).

Display Z-Position: | 0.00001 mm
Home page
Fig. 4-25  Motorized focusing drive has
reached the upper stage limit
switch
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- RL-Shutter / TL-Shutter buttons

The Close and Open buttons close or open the shutters for reflected light (RL) and transmitted
light (TL).

- Make it visible! button
This button serves to switch the microscope to a basic state:

Transmitted-light lamp adjusted to medium intensity (3 V)

Luminous-field diaphragm opened

Aperture diaphragm opened

TL shutter open, RL shutter closed

All filter wheels in transmitted light switched to blank aperture (100% directed to eyepieces)
Condenser switched to brightfield

Reflector turret switched to the nearest HAL position (Halogen = transmitted light)

Light path switched to 100% to eyepieces

4.8.4 Microscope page Objec-| Re- | Tube | Light

Horme tives | flector | lens path
The Microscope page is accessible by pressing the ome . -
Microscope button on the navigation button bar H 20 position

RL-Shutker

on the Home page. Contral

The Microscope page provides access to the
Control, Automatic and XYZ pages.

Autarnakic

TL-Shutter

Depending on the stand type selected under
Settings, User, Stand Type (Bio / Med or MAT)

different tabs are displayed on the Microscope Coptrast Manager
page. These are described separately below. Display

Microscope - > Control - = Objectives

Pos. 3 EC PIn 20%/0.5 DICIT Close gy

Fig. 4-26  Microscope -> Control -> Objectives

48.4.1 Control Bio / Med
The Microscope-Control page may contain four tabs according to the optionally configurable motorized
components used:

- (1) Objectives

- (2) Reflector (positions)

(2)
- (3) Tube lens (turret)
(4) Light path.
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(1) Objectives

— When using coded objective nosepieces, the Objectives control page is not available. In this
ISy case, the active objective is only displayed on the Status page (Fig. 4-23).

Dependent on the installed nosepiece (all motorized types) up to seven buttons appear for the objective
positions (Pos.1 ... Pos.7 in Fig. 4-26). For objective positions already configured, the system displays the
corresponding magnifications and the following additional information, where applicable:

Qil Oil immersion objective
wW Water immersion objective
Imm Immersions

e To move the desired objective into the light path, press the corresponding button.

159 — If the Light Manager is active, it will be automatically applied when changing the objective.
— If a contrast method was set in the Contrast Manager before you changed the objective, it
will try to automatically adapt the method to the objective (i.e. the positions on condenser
turret and reflector turret may change). If the contrast method is not available for the
objective, the system will switch to brightfield.

Objec-| Re- | Tube | Light (2) Reflector
tives | flector | lens path

Harme

Contral

Iy This tab will not be accessible if no
o reflector turret mot has been installed.
RL-Shutker In this case, the active reflector module
will be displayed only on the Status
page (Fig. 4-23).

TL-5hutter

Dependent on the installed reflector turret, six
or ten buttons appear for the reflector positions
Laontrast Manager Pos.1 ... Pos 6 or Pos. 1 ... Pos.10. Reflector

Display modules already configured can be identified by

Microscope -= Conkrol - = Refleckor the correspondlng button label.

Pos., &

e Press the corresponding button to swing the
desired reflector module into the light path. The
Contrast Manager may readjust the positions
on condenser turret and reflector turret, if
necessary.

Fig. 4-27  Microscope -> Control -> Reflector
(turret)
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(3) Tube lens turret (Tube lens) Objec- | Re- |[Tube | Light
o tives | flector | lens path

g This tab will not be accessible if no b

motorized tube lens turret has been 8

installed. In this case, the active tube Cantral

lens will be displayed only on the

Status page (Fig. 4-23). Autornatic

H RL-Shutter
Close

TL-Shutter

Depending on the type of tube lens turret used, up
to four buttons for tube lens positions Pos.1 to
Pos.4 may become accessible. If the tube lenses contrast Manager

were configured, their names will be displayed. Display
The fifth position is always equipped with the Mcroscope -> Control > Tube lense |
Bertrand lens.

Pos, 2: 1x

Pressing the BT button moves the Bertrand lens in Fig- 4-28  Microscope -> Control -> Tube lens

: turret
and out again. (turret)
e Press the corresponding button to move the
desired tube lens into the light path.
(4) Light Path Objec- | Re- | Tube | Light
o tives | Flector | lens path
This tab is not accessible, if no light Eyepiece Top Port  Back Port -
path selector is available. & ©&1 O ositio
Control 15% RL-Shutter
Below the Light Path tab, the light path of the Ciose B
. . . . . ) ] =W OpEn
microscope is displayed schematically. Automatic Eino- Spiitter 2:
Shutter Dichraic TL-Shutter

30%: -
oN = B~
Side Port | Bino Shutker

50%: S0%s
Display S50%: Iﬁ

Microscope -= Contral -= Light path

“lose |{eraly]

Fig. 4-29  Microscope -> Control -> Light Path

The following control elements are used:

Active beam splitter: After pressing this button, a popup window appears allowing you to select
‘\ the splitting ratio:

Light path 2T% Tube Light path Side Port Light path evepiece
100% 30% .
Top Part Dichroaic C0%/50%, 0%

\ Inactive beam splitter: The splitting ratio cannot be varied (light path unknown or manual tube
installed):
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The light path is symbolized by colored lines:
Yellow — Active light path customizable via mirrors
Gray — Inactive (unknown) light path not customizable via mirrors

Special case of dichroic light path deflection:

Blue — Deflects the Side Port plane (1" dichroic deflection)

Green — Side Port plane set to free passage (2™ dichroic deflection)
or deflected to 2TV tube

Red — 2TV tube set to free passage (dichroic free passage)

I One of the following schemes or a similar one will be displayed to illustrate the light path. The
configuration is determined during the initialization of the microscope. Therefore, the tube
must be changed with the microscope switched off.

Eyepiece Top Port

® O

— Only the motorized camera path deflection at the Side Port
is available. The deflection plane mirror is active.

— A manual tube (no 2TV tube, no Bino Shutter (eyepiece
shutter)) is installed. The "Eyepiece" mirror is inactive and
the light path unknown.

Side Port

50/50% .| 50% O

Eyepiece Top Port Back Port

® ©O O

30% 35% 35% ,
— 2TV tube (Top Port/Back Port) and motorized camera path
, -| deflection at Side Port are installed.
siISt(:;:r ' Splitter 1: — Three mirrors (deflection plane, eyepieces, Top Port/Back
50/50% Port) are active.
Side Port

50/50% | | 50% (O3
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Chjec- | Re- Tube | Light
kives | Flector | lens pakth

Evepiece  Top Port  Back Port

® O

15%:
Bino- Splitker 2:
SHuERer Diichraic
| 30%
FO0%
Side Paort

S0%% S0%%
= M o

Eyepiece Top Port Back Port

® O

30% 35% 35%
Bino- .
Splitter 1:
Shutter £0/50%

{3 30/70%

Eyepiece  Top Port

® 0O

Bino-
Shutter

OGN

2TV tube (Top Port/Back Port) and motorized camera path
deflection at Side Port are installed

Two mirrors (deflection plane, eyepiece, Top Port) and a
dichroic beam splitter at the Back Port are active.

The active light paths are displayed in yellow, inactive light
paths appear in extra light gray (line width: 1 pixel).

The line width for the active light paths depends on the
respective quantity of light transmitted:

- 100% = 4 pixels
- 50% = 3 pixels
- 25-15% = 2 pixels
- <15% = 1 pixel

If a dichroic beam splitter is used, the light path to the top
port is shown in red, while the deflected one appears in
green. The line width is reduced by one pixel each.

2TV tube installed. Mirrors for eyepiece and Top Port/ Back
Port deflection are active.
No motorized camera path deflection at Side Port installed.

Tube with Bino Shutter (eyepiece shutter) installed.

Mirror for deflection to eyepieces is unknown.

Light path for Top Port is unknown.

No motorized camera path deflection at Side Port installed.

On the 2TV tube or other tubes with motorized eyepiece shutter, the operator can open or close the light
path to the eyepieces by means of the Bino Shutter button independent of the "Eyepiece" mirror

setting.
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Magni- | Con- | C-DIC 48.4.2 Control MAT

[ -0 fication  Erast TIC

Mosepisce The Microscope-Control page may contain four

tabs according to the optionally configurable
motorized components used:

RL-Shutker

Conkrol

Close |{ela=y

(
Pos, ¢: BEC EpiPInM 10:x/0.25 HD - (3
(

(1) Magnification
2) Contrast

) C-DIC / TIC
4) Light Path.

Autamatic

Microscope -= Control - = Objectives (1) Mag nification

Fig. 4-30  Microscope -> Control ->

Magnification The Magnification tab contains controls for both

the installed objective nosepiece and the tube lens
turret.

This tab will not be accessible if no objective nosepiece and no tube lens turret mot have been
installed.

Objective nosepiece

Depending on the installed objective nosepiece (all motorized types) up to seven control elements appear
for the objective positions (Fig. 4-26). For objective positions that have already been configured, the
system displays the corresponding magnification and, where applicable, the following additional
information:

Qil Oil immersion objective
W Water immersion objective
Imm Immersions

e To swing the desired objective into the light path, press the corresponding button.

159 — If the Light Manager is active, it will be used automatically when changing an objective.

— If a contrast method was set in the Contrast Manager before you changed the objective, it
will try to automatically adapt the method to the objective (i.e. the positions on condenser,
modulator and reflector turrets may change). If the contrast method is not available for the
objective, the system will activate brightfield.

15y — When using coded objective nosepieces, no buttons are available here for swinging the
objectives into the light path. In this case, the active objective is displayed only on the Status
page (Fig. 4-23).
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Tube lens (turret)

Depending on the type of tube lens turret used, up to four buttons for tube lens positions Pos.1 to Pos.4
may become accessible. If the tube lenses were configured, their names will be displayed. The fifth
position is always equipped with the Bertrand lens.

Pressing the BT button moves the Bertrand lens in and out.

e Press the corresponding button to move the desired tube lens into the light path.

The buttons will not be displayed, if no motorized tube lens turret has been installed. In this
case, the active tube lens will be displayed only on the Status page (Fig. 4-23).

(2) Contrast

This tab will not be accessible if neither a motorized reflector turret nor a motorized
condenser has been installed.

Contrast Manager RL (reflected light)

Magni- = Con- | C-DIC
. maui - fication | Erask TIC
Dependent on the configured reflector modules,

up to 11 (max.) buttons may be displayed. The
buttons are labeled with the names of the reflector
modules.

Conkrast Manager RL

e To swing the desired reflector miodule into the
light path, press the corresponding button. The
Contrast Manager may readjust the respective
positions of the modulator or reflector turrets, if

necessary. Conkrast Manager TL
o T T

Contrast Manager TL (transmitted light) st e peleaieon i el e ol
Fig. 4-31 Microscope -> Control -> Contrast

The function of the Contrast Manager in
transmitted light corresponds to that of the Bio /
Med stand type. Cf. Section 4.8.1.3 Control area
(4) Contrast Manager.
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Magni- | Com- | C-DIC (3) C-DIC/TIC

(e 1=3 (ication | trast TIC

i This tab will not be accessible, if no
EC EpiPInh 10x/0.25 HD e =

C-DICT motorized modulator turret has been

Conkrol .
Azimuth i installed.

On this tab, you can choose the settings for C-DIC
Delete or TIC depending on the used objective. The values
for Azimuth and Shift (with C-DIC only) are set
directly by means of the adjusting screws on the
modulator turret. Direct entry via the TFT display is
not possible.

H Ba

Fig. 4-32 Microscope -> Control -> C-DIC / TIC e To choose. the desired method, press the
corresponding button C-DIC or TIC.

o |f the selected objective does not support C-DIC

and TIC, no adjustments are possible on this

page.

C-DIC

To adjust the azimuth value, turn the front adjusting screw on the modulator turret. The values are
displayed directly. Every click-stop position of the adjusting screw corresponds to a change of 1°. To
adjust the middle position, press the Reset Button.

To adjust the Shift value, turn the rear adjusting screw. Every click-stop position of the adjusting screw
corresponds to a change by 0.05 mm. To reset the value to 0, press the Reset button.

You can store up to four fixed positions and recall them via the buttons under Position at the bottom
edge. Assigned buttons are labeled with the set values of Azimuth and Shift. Non-assigned buttons are
labeled with Pos. 1 ... Pos.4. To drive to a specific position, press the corresponding button. Pressing the
Reset button sets the Azimuth to mid-position and Shift to zero.

In order to store defined positions, first adjust Azimuth and Shift as described above. Then, press Save
Position. This will bring up a popup window with the four position buttons. Press the desired position
button. If this position is occupied already, a safety query will appear. If you confirm the query with Yes,
the new position will be assigned and saved to the selected button.

TIC

The operation for the TIC method corresponds to that for C-DIC. However, for this method you need
only adjust the azimuth value. The Reset button under Position is not accessible.

(4) Light Path

The operation of the control elements of the Light Path tab is identical to that of the Bio / Med stand
types. Refer to Section 4.8.4.1 Control Bio / Med for a description.
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4.8.4.3 XYz

15y The XYZ page availability depends on the microscope stage used:

- Motorized stages (only CAN bus stages that are directly connected to stands .M/ .M1m or
21/ Z1m:
Allows settings of XY coordinates and Z focusing drive

- Manual stage:
Allows settings for Z focusing drive only (all XY controls are absent),
Measure tab not accessible

- Manual stage / manual Z focus drive:
XYZ page is not accessible

During microscope initialization, the system detects whether a stage is installed.
Therefore, the stage must be changed only with the microscope switched off.

The Microscope/XYZ page contains two tabs: Position and Measure.

(1) Position F‘Dsmu Messen
The control area under the Position tab is Z-Position  Mulliunkt seteen

subdivided into three functional blocks. 1.00 mm m

. Comtro ¥-Position *-Positi
= If you do not use a motorized stage Contrel onm

| ) - d [100mm  [1.00mm
the Start button is available in place Man | &uto

of the XY controls (refer to (2)
- B

Measure) below. XY Z

(@) Current position display / Set Zero

Mikroskop - Z - > Position

Displays the current positions of Z, X and Y in
millimeters (mm). Fig. 4-33  Microscope -> XYZ-> Position
1y If no motorized Z focusing drive is installed, the Z position is not accessible.

The two Set Zero buttons function for XY and Z as follows:

Man Manual zero setting, i.e. the current position is defined as zero point and the display set to
zero.
Auto Automatic zero setting, i.e. the stage moves into the end position that was defined as zero
point. Then, the display will be set to zero.
= Before the stage moves into the lower Z end position, the following popup window appears:

"Caution! Remove specimen, before stage moves into end position!" Confirm the message
with OK, if no specimen is on the stage or with Cancel to stop stage movement.
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Mullpunkt setzen

Z-Position
[ 1,00 mm

F'I:ISitiD{ { Messen

Current positions save as

21 0,066
o

Dis|

Mikroskop - = ¥ £ - > Position

Fig. 4-34  Microscope -> XYZ-> Save current

positions

(c) Driving to stored position

(b)

Save Position

Using the Save Position button, the operator can
define coordinate positions for the five position
buttons at the bottom as follows:

In

Move to the desired XYZ position.

If the Z value shall be stored, activate the
with Z check box.

Press the Save Position button. This will bring
up the Current positions save as popup
window.

the window, five buttons, Pos.1 ... Pos.5, are

arranged. If a button is already used, the XYZ data
appear as label, otherwise its number.

Save the current position by pressing a position
button. If coordinate data have already been
assigned to this button, a safety query appears
asking you if you want to overwrite the stored
data.

Close the window with the Cancel button.

To delete data, press the Delete button, select the
position button and confirm the safety query with
Yes.

In the bottom Position field, five buttons are arranged. To set the stored coordinate positions assigned to
such a position button, press the respective button. The storage of coordinate positions is described

above under (b) Save Position.
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(2) Measure Position | Messer
ﬂz

[  This tab will be accessible only if you
use a motorized (CAN bus) stage. (EO0imin

Otherwise, the Start button and a Confral A AT
display for the Z-distance AZ are [100mm  [100mm
displayed on the Position tab.

Abstand
Using the controls on the Measure tab, the e L |7
operator can  perform  simple  distance

. M~ . Position
measurements in millimeters (mm). Three options

are available for these measurements: Display

Mikroskop -= ¥% Z - Position

- Distance between two manually set positions

- Distance between a manually set position Fig. 4-35  Microscope -> XYZ-> Measure
and a defined position

- Distance between two defined positions

15y If the Z distance shall be measured, activate the with Z button.

e Move to initial position.
e Press the Start button. On doing so, the display fields AX, AY and AZ will be set to zero.

In the fields, AX, AY and AZ, every stage movement is displayed.

The position buttons function as described under "(1) Position" above.
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4.8.5 Settings

The Settings page is accessible from the Home page by pressing the Settings button on the navigation

button bar.

The Settings page provides access to the following pages: Components, User, Extras and Info.

Objec- | Re-

tives | flector Fodle
Haome
EC PlrM

EC PInl ) Fin Apn

10:/0.3 O 1.4 il

Camera
porks
EZ Plnk
1 S5x/0.15 40xf1.3 il
Cam- [0 (an] DICIIT
ponents
LISEF - .

DICI

EC PInl
20x)0.5
DICII

EC PInM
. 400,75
Display Phz DICIT

Extras

Infa

Settings -= Components -= Objeckives

Fig. 4-36  Microscope -> Settings ->
Components -> Objectives

4.8.5.1 Components

The Settings/Components page contains six tabs:
Obijectives, Reflector, Focus, Camera Ports, and
Misc.

(1) Objectives

On this tab, the operator can configure the
objective nosepiece.

The tab shows up to seven buttons dependent on
the actual number of objective mounts on the
nosepiece, which is detected by the system during
initialization  (and on activation of the
Settings/Components page). As long as you have
not configured any objectives yet, the buttons are
labeled only with the numbers of the nosepiece
positions.

After you configured an objective position, the
following objective data will be displayed:
Designation of objective, Magnification, Numerical
Aperture (NA), Immersion

After you configured an objective position, the corresponding objective button on the
Microscope/Operation page is labeled with its magnification and immersion type.

100
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e To start configuring a nosepiece position, press
the corresponding button.

In the Configure Objective # popup window, you
can choose among various options:

- Manual button
You have to enter magnification, NA and
immersion type on your own.

- From list button
Select the magnification from the Preselect
Magnification list and the appropriate
objective from the Objective list.

- Via Cat. No. button
To select the objective, enter the Zeiss Cat.
No. (XXXXXX-XXXX-XXX).

You can delete an existing objective configuration by pressing the Empty Pos. button. For that,

Eu:unFigure Dl:lel:ti:-'E 1

Zurrent configuration:

EC PIRM S:10, 15 DICO

L
F

pi

Empty pos.

rnanual Fram lisk

wia
catalog no.

Cancel

Settings - Components -= Objectives

Fig. 4-37

Microscope -> Settings ->
Components -> Objectives

choose the corresponding nosepiece position and confirm the safety query with Yes.

e Press the Save button to save the objective configuration for the selected nosepiece position or close

the popup window without saving the configuration by means of the Cancel button.

o |f you are about to overwrite an existing objective configuration, answer the safety query with Yes.

When entering the 15-digit Zeiss Catalogue No., the leading six zeros or the following seven
zeros (after 123456 enter a hyphen (-) or enter 1234-567 and press OK). The missing zeros will

be added automatically.

(2) Reflector

With the controls on this tab, you can configure
the reflector turret.

The tab shows up to 10 buttons dependent on the
actual number of positions on the reflector turret,
which is detected by the system during
initialization  (and on  activation of the
Settings/Components page). As long as you have
not configured any reflectors yet, the buttons are
labeled only with the numbers of the turret
positions.

After you configured a reflector position, the
following data will be displayed: Designation
(Type), Reflected-light module (RL), Transmitted-
light position / module (TL)

After you configured a reflector position, the corresponding reflector button on the

Infa

Display

Cbjec- | Re- E Camera-
tives | Flectar | 'O | ports

4 20 Rhod
RL -

Misc

Carl Zeiss

01 DAPI c R
RL - L -

10 AF 453
RL -

n

Settings - Components - Refleckor

Fig. 4-38

Microscope/Operation page is labeled accordingly.

Microscope -> Settings ->
Components -> Reflector
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L. _ _ e To start configuring a reflector turret position,
Configure reflector position 1 .
n Reflactor turrat press the corresponding button.
ReFIectu:ur list: Subselection:

e In the Configure reflector position # in
Bnaly, DIC Trans lig :
By, DICTrans."glj reflector turret popup window, you can

nalyzer Trans.light choose the respective reflector from the list. In
-------------------------- Erightfield Refl.light nJ H : : ;
" Eriahtfiold Refl it the Resulting Confllguratlon line, you can
.......................... Hlumination: read the current selection.

e . L e Press the button for RL and/or TL.

Resulting configuration:

oL st SRS ————  Press the Save button. If the turret position was

already configured, a safety query will appear.

Cancel

Ernpty position

Settings -= Components - > Refector

Fig. 4-39  Microscope -> Settings -> (3) Focus

Components -> Reflector On this tab, you can enter the firmware settings

for the focusing drive. The speed of the focusing
drive is adjustable individually for every objective.

Objec- | Re- Camera-| . a) Focus Speed
tives | flector | OCUS ports = .

Home Up to seven buttons are displayed dependent on
Focus speed

the actual number of positions on the nosepiece,

Corn- H ‘ ‘H x| which is determined by the system during
ponents mm initialization  (and on  activation of the

Settings/Components page). As long as you have

User

Parfocality Closed Loop not configured any objectives yet, the buttons are
Exras IO W . o labeled only with the numbers of the nosepiece
positions.
Infa Stage drop . L .
After you assigned an objective to a specific
on Off 3mm

Display

button, the magnification appears on the left, blue
Settings - Campanents -> Focus half of the button. The right, gray half of the
button is labeled with the focusing speed.

Fig. 4-40  Microscope -> Settings -> .
? Componepnts -> Focug o If you want to change the focusing speed for an

objective, press the respective gray part of the
button.

e In the Focus Speed for Objective # popup window, set the desired speed using the <«» buttons.
The higher the numerical value, the higher is the set speed.

e Press the Save button.

b) Stage drop

The stage-lowering function is activated or deactivated by means of the ON / OFF buttons.

102 B 46-0046 e 12/05



OPERATION
Axio Imager Operating the motorized microscope via touchscreen of TFT display Carl Zeiss

Q) Parfocality

The parfocahty fU ﬂCtIOﬂ |S aCt|Vated or deaCtlvated Select reference objective,
Please check the correspondance between actual and

by means of the ON / OFF buttons.
configured objectives!

The parfocality can be configured via the pé e e G -
Adjustment button. On pressing this button, a + EC Plan-heofluar Sx/0.15 M27

wizard appears guiding you through the o EIC AT NI D27

configuration procedure.

I Set parfocality - 5tep 1

. EC Plan-Meofluar 20:00.50 M27
, EC Plan-Meofluar 40x/0.75 Ph 2 M27  -= Ref.obj. -
. EC Plan-Meofluar 401,30 Qil DIC M27

. Plan-Apochromat 63x/1.40 il M27

[y I S T L ]

All objectives must be focused successively. Start
with all dry objectives from the highest to the
lowest magnification. Then, proceed with all
immersion objectives from the highest to the
lowest magnification. By pressing the Next oetlings -> Components -> Focus

Objective button, the nosepiece rotates to the Fig.4-41  Microscope -> Settings ->
next objective. After all objectives were focused, Components -> Focus
press the End button.

(4) Camera Ports

This tab allows you to configure the adapters and beam splitters (beam-splitting mirrors / reflecting
mirrors) for the camera ports (Top Port / Back Port / Deflection Plane).

Before attaching/removing the camera path deflection, left (Deflection Plane) or before any
tube change, switch off the microscope to ensure that the system detects the correct port
status during the next initialization process.

a) Adapter Objec- | Re- Carmera-

. ki Flect Focus F Misc
Up to three buttons are displayed here dependent il e peres
on the equipment of the camera path deflection Adapter Splitter

and the tube used. The status of the ports is come 2 TW-Tube Top Port 2 T¥-Tube, Splitker #1
ponents

detected by the system during initialization (and on i Em% Top Port
activation of the Settings/Components page). Uiser
. 2 TY-Tube Back Port 2 TV-Tube, Splitter #2
o To assign an adapter to a button, press the gray Etras T
button. HlrER Elx Echhrmc
This will bring up the Select Camera Adapter Info Side Park Side Port
list. _ li 1x Em% | 50%
e Choose the installed adapter from the list using Cisplay
the A V buttons. Settings -> Components -3 Camera porks
e Press the Save button, to assign the selected Fig. 4-42  Microscope -> Settings ->
adapter to the port. Press the Cancel button to Components -> Camera Ports

close the window without any selection.
The button is now labeled with the magnification factor. Proceed analogously for the other ports.

b) Splitter

Up to three buttons are displayed here dependent on the equipment of the camera path deflection and
the tube used. The status of the ports is detected by the system during initialization (and on activation of
the Settings/Components page).

e To select a splitting ratio, press the gray button.
This will bring up the Select Splitting Ratio list.
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e Press the buttons for the desired splitting ratio; multiple selections are possible.
e Press the Save button, to store the selected splitting ratio. Press the Cancel button to close the

window without any selection.

The button is now labeled with the splitting ratio. Proceed analogously for the other ports.

1y The configured splitting ratios will be offered then for selection on the Light Path tab of the

Microscope/Operation page.

Ohbjek- | Refl. Falus Kamera-

i Sonstige

e iy Tizch ports o
Horne: Tizchgeschnindighet

ﬁ " B )

Cam- :

ponents

User

Tizch in Ladeposition bei Ladeposition Fokus
Extras
Ein |t

Info

Display

Einztellungen -= Komponenten -= Tisch

Fig. 4-43  Microscope -> Settings ->

Components -> Stage

Ohjec- | Re- E Camera- Mi
tives | Fectar | 'O | ports ISt
Horne
Man. condenser Field of wigw evepiece
Com- . 25 "
panents

Tlurnination type Camera adapter

Settings tube lens turr.  Config. reflected light
1.25x%]1.6x/2.5x .ﬁ.ttenuatur FL

Settings -= Components - Miscelaneous

Lser

Extras

Infa

Display

Fig. 4-44  Microscope -> Settings ->

Components -> Misc(ellaneous)

(5) Stage

This tab will be displayed if a motorized
microscope stage (only CAN bus types) is used. On
this tab, the operator can activate or deactivate the
XY motion of the stage for the load / operating
position. This has an effect on the function of the
Load Position button on the Microscope /
Control page.

(6) Misc(ellaneous)

On this tab, you can configure further optional
microscope components.

Iy The number of buttons displayed
depends on the components found
during initialization or on activation of
the Settings/Components page.

You can customize up to six buttons with the
following components:

- Man. condenser

Configure Ma manual condensor
{ necessary For automatic Koehler illumination )

If you use a manual condenser, but a
motorized luminous-field diaphragm, you
should enter the condenser aperture here.
This is necessary, as the Light Manager
automatically adapts the luminous-field
diaphragm to the field of view of the
eyepieces, and the various condensers have
different magnification factors.
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— IMlumination

Selection of the internal illumination type

Here you can choose whether you work with a halogen or the LED illuminator.

- Tube lens turret settings

Tube lens turret setkings
Pas. 3 Pos. 4 Pos. 5

ermpky
1.25%

ermpky
1.25x%
1.6

1.6
2I5x n

From the Tube lens turret settings list, choose the magnification factors that apply to the
positions 2, 3 and 4 of the turret.

1.6
2.5%

¥

Cancel

- Field of view of eyepieces

Configure figld of view evepiece
{ necessary For automatic Koehler illumination )

23 mm 25 mm

Cancel ‘

Here, enter the field-of-view number of the eyepieces used. This is necessary, as the Light Manager
automatically adapts the luminous-field diaphragm to the field of view of the eyepieces, but cannot

automatically recognize the field of view.

- Camera adapter

Select camera adapter

0.5
0,635

1.6x
2.5

Here, enter the magnification factor of the used camera adapter. On the Home page, the selected
value will be taken into account when computing the total magnification of the microscope.

Cancel
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- Allocation C-DIC turr. (modulator turret) only for Axio Imager MAT
If a C-DIC turret is used and an Axio Imager MAT microscope is available, choose the appropriate
filters for turret positions 2, 3 and 4 here.

- Selection of reflected-light components

Select transmitked light plugin component

.ﬁ.Eerture diaEhraim RL n

Cancel

If you use a motorized stop slider, attenuator or a double filter wheel in reflected light, you must
specify this component here. The selected settings will be stored by restarting the instrument.

Buttons | Buttons | Stand Lan- 4.8.5.2 User

H Mod left right tvpe | guage
e . . . .
Qi Flcase select button allocation mode: The User page is accessible by pressing the User

button in the navigation button bar. The page
contains the following four tabs: Mode, Buttons

Standard
For changing button allocation and stand tvpe, please

Left, Buttons Right and Stand Type.
switch bo adminiskrakor mode: (1) Mode

Extras

Info On this tab, you can choose between Standard

and Personal Settings.

Adminiskrakor

Display

In Standard mode, all factory-set functions
(delivery state) are active. In the Personal Settings
Fig. 4-45  Microscope -> Settings -> User -> mode, those settings are active that have been

Mode defined by an administrator for the following
control elements:

Sektings -= User - Mode

- Five buttons on Z focusing drive, right side/
left side

- Two buttons on base of stand (operating
position / load position) right side / left side

Any change of the assignment of the button functions, requires the entry of an administrator password.

| Mind to whom you make the administrator password accessible. Arbitrarily changed
: assignment of the button functions may result in damage to the microscope and specimens!

The factory-set password is "12345".

(2) Buttons Left
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= Any change of the assignment of the button functions, requires the entry of an administrator
password. Otherwise, you can only view the assignment, but not edit it.

On this tab, you can configure the assignment of functions for the Z focusing drive buttons and the
buttons on the base of the stand. The control elements are displayed symbolically. The two upper buttons
and the bottom buttons on the Z focusing drive are to be configured in pairs.

e Press the gray button to open the selection list.

e Use the A V¥ buttons to choose the appropriate function from the list. Only those functions are listed
that are really accessible on the microscope.

e Press the Save button to assign the desired function. With Cancel, you can close the window without
choosing a function.

Proceed analogously for the other button functions.

(3) Buttons Right

= Any change of the assignment of the button functions, requires the entry of an administrator
password. Otherwise, you can only view the assignment, but not edit it.

To configure the button functions, refer to the description “(2) Buttons Left” above.

(4) Stand type Buttons Buttons | Stand | Lam-

Mode -
On this tab, you can choose whether the ‘ i ienE Iy i a0=
Axio Imager shall behave like a biological/medical

microscope or a materials microscope. The Con-
changed setting will become active after the ponents
automatic restart of the instrument. ‘ User

Bio [ Med

Extras
(5) Language .

On this tab, you can choose the language of the

user interface of the TFT display. At present, it is Display

available in English and German. The changed

setting will become active after the automatic

restart of the instrument. Fig. 446  Microscope -> Settings -> User ->
Stand type

Setkings -= User - BioMed/MAT
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Axio Imager

Light il Dazzle | Ether-

manager stop | prokect net Bt
Hame
Light manager mode

Load Light Manager walues

Info

Display

Settings - = Extras -= Light manager

Fig. 4-47  Microscope -> Settings -> Extras ->

Light Manager

Light il Dazzle | Ether-

manager stop  proteck nek Bl
Hame

‘ Extras

OFf
Info

Display

Settings -= Extras -= Oil stop

Fig. 4-48  Microscope -> Settings -> Extras ->

Oil Stop

Light il Dazzle | Ether- Mist
manager stop | proteck | net
ame
Dazzle Protection {global)

on OFf

Dazzle Protection Reflected Light

on Off

Dazzle Protection Transmitked Light

on OFf

Settings -= Extras - > Dazzle prokeck

Fig. 4-49  Microscope -> Settings -> Extras ->

Dazzle Protect(ion)

4.8.5.3 Extras

The Settings/Extras page contains five tabs:
Light Manager, Oil Stop, Dazzle Protect(ion),
Ethernet and Misc(ellaneous).

(1) Light Manager

On this tab, you can activate and deactivate the
Light Manager. The Light Manager serves for
automatic light-intensity adjustment (see 4.7 on
how to use it).

(2) Oil Stop

On this tab, you can activate or deactivate the Oil
Stop function. This function prevents a dry
objective from being swiveled into immersion
liquid by lowering the stage whenever you switch
from an immersion to a dry objective.

(3) Dazzle Protect(ion)
Note:

When vyou deactivate the Dazzle Protection
function globally, all other options on this tab
appear grayed out.

If your microscope has a Bino Shutter and the
Dazzle Protection function is activated, the other
two options (transmitted light / reflected light
dazzle protection) are inactive, i.e. the dazzle
protection function for these components is
deactivated.

If one of the above components is not installed,
the corresponding buttons are not available.
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(4) Ethernet Light =~ O | Dazle Ether-
manager sktop | probect net ISt

On this tab, you can choose settings for the
connection of the Axio Imager via Ethernet.

Info

Display

Cam-
ponents

et I from DHCP

Hosk narne
[Frac |

IP address
|10.9.52.14 |

Subnet mask.
|255.255.245.0 |

Setkings - = Extras -= Ethernet

Fig. 4-50

(5)
This tab allows you to calibrate the TFT display.

Misc(ellaneous)

onn-
ponents
User
Extras

Info

Display

Microscope -> Settings -> Extras ->
Ethernet

Ether-
nek

Dazzle
protect

il
skop

Light
rnanager

Misc

If the user conkrals of the program do nok exactlhy
react on touch screen clicks it is possibly required
to recalibrate the touch screen.

To do so please push this butkon and click exackh:
on the crosses shown;

TFT Calibration

Settings - Extras -= Miscellaneous

Fig. 4-51

4.8.5.4 Info
The Settings / Info page only contains the Firmware
tab.
Com-
ponents

Display

Microscope -> Settings -> Extras ->
Misc(ellaneous)

Firrm-

ware

Main conkrol: 01,113 (10/21 20057
TFT I 1.0,2.15

PCE Serial Mumber: 250-2005-07-337
Operaking Sysktem: 1.2.014

= : )
MosepieceACR: 02,100 (04/04/2005)
UniDriveRLTL: 00,860 (04/15/2005)
UniCriveRLTL: 00,875 (05/30/2005)
Focus: 02,500 (03/z24/2005)

EMDLESS SPACE: 02,019 (04/16/2004)
Condenser: 01,506 (09701 )2004)
Tubus2TY: 02,102 (06/09/2005)

Setkings -= Infio - Firmware

Fig. 4-52

Microscope -> Settings -> Info->
Firmware
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4.8.6 Display
Display
Harne . . .
- The Display page is acce_55|b|e from the Home
page by pressing the Display button on the
2 n n navigation button bar. To darken the TFT display,
: press this button for more than a second. To
Settings Ncntlce_: ’ . ) itch it in t hit h
i The display will be turned on again by a single tap. SWITCh IT On again, touch it somewnere.
an alternative opkion to burn ofF the display, is to . .
press and hold 1 second) the "Display” butkons On the Display page, you can adjust the
whergver they appear in the program. brightness of the TFT display by means of the «»
buttons.
Display You can switch off the TFT display by pressing the
Display Display off button. To switch the TFT display on

again, press this button once more.
Fig. 4-53 Home-> Display

After switching the TFT display off, the display returns from the Display page to the page from
which it was activated. This page will be shown after switching the display on again.
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4.9 lllumination and contrast methods
4.9.1 Setting transmitted-light brightfield according to KOHLER

(1 Application

Transmitted-light brightfield microscopy is the most common of all optical microscopic techniques, as it
permits high-contrast or stained specimens (e.g. blood smears) to be viewed easily and quickly.

Beside the so-called direct bundles of rays, the indirect, i.e. the bundles of rays diffracted and scattered at
specimen details, are of major importance for imaging true to the object. The higher the portion of
indirect bundles of rays (aperture), the more realistic is the microscopic image according to ABBE.

To fully exploit the optical performance of the microscope, particularly that of the objective, condenser,
luminous-field diaphragm and aperture diaphragm should be set according to the rules of the KOHLER
illumination principle. These fundamental rules of microscope adjustment are described in detail below in
Section 4.9.1 (3) "Transmitted-light brightfield according to KOHLER" for the Axio Imager.

(2) Instrument configuration

— The equipment of all Axio Imager microscopes allows transmitted-light brightfield microscopy.
— For the use of the achromatic-aplanatic universal condenser 0.9 H/0.8-0.9 DF, refer to Section
4.9.2 (4).

3) Setting transmitted-light brightfield according to KOHLER

— The microscope has been started up correctly as described in Section 3.
— The microscope has been switched on.

e Set the toggle switch for the halogen illuminators on the rear side of the instrument to transmitted
light.

e Turn voltage control (4-54/2) on microscope base to adjust image brightness. If the transmitted-light
shutter is closed (indicator LED is not lighting), open it by means of button (4-54/1).

e Place a high-contrast specimen on the mechanical stage.

e Swivel in front lens of condenser (for objectives > 10x) and use the vertical control of the condenser
(4-54/5 or 4-55/3) to move it up to the upper stop. The stop must have been set in such a manner that
the specimen is not touched by the condenser (for setting the stop of the vertical condenser drive,
refer to Section 4.9.1 (4)).

e Swivel in 10x objective (yellow ring, also refer to Section 2.5) on nosepiece (4-54/7) and focus on the
specimen using the focusing drive (4-54/4).

e Close luminous-field diaphragm (4-54/3) until it becomes visible (even if not in focus) in the field of
view (4-54/A).

e Turn the vertical control of the condenser drive (4-54/5 or 4-55/3) to lower the condenser until the
edge of the luminous-field diaphragm appears in focus (4-54/B).
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Fig. 4-54  Microscope settings on Axio Imager for transmitted-light brightfield

e Use both centering screws (4-54/6 bzw. 4-55/1) on the condenser carrier to center the luminous-field
diaphragm image (4-54/C). Then, open the diaphragm until its edge just disappears from the field of
view (4-54/D).

When changing the condenser, normally the luminous-field diaphragm remains centered, unless
the centering screws were turned.

o To adjust the aperture diaphragm (contrast), remove one eyepiece from the tube and look through the
tube with your naked eye. Adjust the aperture diaphragm (4-54/8) to approx. 2/3 ... 4/5 of the
diameter of the exit pupils of the objectives (4-54/E). In most applications, this aperture diaphragm
setting provides optimum contrast at almost ideal resolution, and is therefore the best compromise for
the human eye.

o Insert the eyepiece back in the tube socket.

112 B 46-0046 e 12/05



OPERATION
Axio Imager lllumination and contrast methods Carl Zeiss

I Specimen field size and objective aperture change after every objective change as possibly does
the centering slightly. Therefore, repeat the adjustment of luminous-field diaphragm and
aperture diaphragm to obtain optimum results.

For < 10x objectives, the front lens of the universal condenser (if used) must be folded out and
the aperture diaphragm fully opened. In the case of such large fields, the luminous-field
diaphragm can also be used for better contrasting by its opening being reduced by a certain
range. Closing it too much should be avoided in order not to worsen the evenness of the field
of view illumination.

(4) Setting the height stop on the
condenser

e Loosen the fastening screw of the height stop
(4-55/2) using an SW 3 ball-headed screwdriver.

e Use focusing drive to focus on the specimen.

e Close luminous-field diaphragm and focus it by
turning the vertical control (4-55/3) of the
condenser.

e Carefully raise the condenser slightly without
lifting the specimen.

e Tighten fastening screw (4-55/2) of height stop.

Fig. 4-55 Setting the height stop on the
condenser carrier

B 46-0046 e 12/05 113



OPERATION
Carl Zeiss lllumination and contrast methods Axio Imager

4.9.2 Setting transmitted-light darkfield

(1) General principle

Due to their transparency, unstained biological specimens, such as bacteria or living cell cultures, are
often barely or not at all visible in transmitted-light bright field. This changes markedly if such specimens
are viewed in transmitted-light dark field, where the specimen is illuminated using an aperture that is
larger than that of the objective used.

In dark field, only the diffracted and scattered light components, which are important for imaging, reach
the objective, while the direct unchanged light bundles are directed past the objective. This is one of the
reasons why even fine structures can be resolved, which are sometimes below the resolving power of the
light microscope and which appear very bright on a dark background.

(2) Instrument configuration

— Universal condenser with dark-field stop in position D

— Achromatic-aplanatic universal condenser 0.9 H/0.8-0.9 DF (424216-0000-000), for low
magnifications with wide-field-DF-slider for 2.5x-5x (4242 15-0000-000)

— Use of ICS objectives up to the maximum aperture of 0.75. Objectives with a higher aperture can be
used in conjunction with the above universal condenser only in the equipment version with an
integrated aperture iris stop and/or the screw-on darkfield attachment 1.2-1.4 Qil (424218-0000-
000).

(3) Setting transmitted-light darkfield

o Set KOHLER illumination by analogy with transmitted-light brightfield. However, use the objective with
the highest aperture instead of the 10x objective.

e Turn the turret disk of the universal condenser to position D and swivel in the condenser front lens.

e Remove the eyepiece from the tube (or replace it with the auxiliary microscope) and check the
centering of the darkfield stop in the exit pupil of the objective. If the central darkfield stop D in the
universal condenser is outside of or decentered to the exit pupil of the objective, and if the exit pupil is
not homogeneously dark, the darkfield stop must be recentered.

e To center the darkfield stop, use the two SW 1.5 Allen screwdrivers (4-56/1 and 4) to turn the two
centering screws (4-56/2 and 3) until the exit pupil of the objective appears homogeneously dark.
After centering, remove both SW 1.5 screwdrivers from the condenser.

Leaving the two Allen screwdrivers unintentionally in the motorized universal condenser does not pose a
risk to the drives of the condenser as these instantly switch off when driving against a mechanical
resistance. After having removed the source of the resistance, you can continue using the condenser as
usual.

Since the apertures of objectives with an integrated aperture iris stop are too high for
transmitted-light dark field, the aperture iris stop must be closed to the limit aperture of 0.65.

The darkfield method has been perfectly set, when the background of the field of view appears as dark
as possible.
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e Reinsert the eyepiece in the tube.

e If the height of the dark-field condenser is set
correctly and sensitively, it is possible to reduce
any brightening in the field of view left, and the
luminous-field diaphragm image appears almost
perfectly in focus.

e Finally, match the size of the luminous-field
diaphragm to the size of the field of view.

Fig. 4-56  Centering the darkfield stop on the
universal condenser

Dark field microscopy requires specimens to be considerably cleaner than in other techniques.
Fingerprints, dirt or dust particles, in particular, have negative effects, since they brighten the
background of the field of view and decrease the contrast of the object image.
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(4) Use of the achromatic-aplanatic universal condenser 0.9 H/0.8-0.9 DF

The achromatic-aplanatic universal condenser 0.9 H/0.8-0.9 DF (4-57/1) is equipped with a front lens
each for brightfield (4-57/3) and for darkfield (4-57/2), as well as with an aperture diaphragm (4-57/6).
For brightfield applications, refer to Section 4.9.1.

The requirements for the use of the universal condenser dependent on the objective used are given in the
table below.

Magnification

Brightfield applications

Darkfield applications

2.5x ... 5x Without brightfield front lens H Without darkfield front lens D,

with wide-field DF slider for 2.5x-5x
10x ... 40x With brightfield front lens H With darkfield front lens D
40 x ... 100x With brightfield front lens H With darkfield front lens D,

with darkfield attachment 1.2-1.4 Qil,
Objective with adjustable iris stop

Fig. 4-57

Achromatic-aplanatic universal
condenser 0.9 H/0.8-0.9 DF

To swivel the brightfield front lens H into the
optical path, set lever (4-57/4) in position |
(darkfield front lens D swiveled out). To swivel it
out, set lever in position 0.

Before swiveling the darkfield front lens D in or
out, it is necessary to pull out the wide-field DF
slider (4-57/5) from the universal condenser
(outer click-stop position). To swivel this lens in,
set lever (4-57/8) in position 0. To swivel it out,
additionally push locking button (4-57/7) and
set the lever in position 1.

For immersion applications, screw the darkfield
attachment 1.2-1.4 Qil onto the darkfield front

lens and apply Immersol 518 F® immersion oil.
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49.3 Setting transmitted-light phase contrast

(1 General principle

The phase contrast technique is ideal for examining thin, unstained specimens, e.g. culture cells. The
human eye is unable to see phase differences (differences in refractive index and thickness) between the
different cell components.

The phase contrast technique uses the optical modulators "phase stop and phase ring" as well as the
interference procedures during formation of the intermediate image in order to change the small phase
differences into intensity and color differences that are visible to the eye.

The high-intensity, direct light components are attenuated with the optically defined ring channel "phase
stop and phase ring" and given a constant phase shift. The indirect light components diffracted at
different cell components, however, bypass this optical channel and are influenced in phase by the
refractive index and the thickness differences in the specimen.

In the intermediate image plane, the thus differently influenced partial beams interfere with each other
and are amplified or attenuated - depending on the phase position. This interference results in image
contents displaying differences in intensity and color that can be perceived by the human eye.

(2) Instrument configuration

— Phase-contrast objectives with phase rings Ph 1, Ph 2 or Ph 3 for different average numerical apertures
that can also be used in brightfield without any restriction.

— Universal condenser with turret disk containing centerable phase stops Ph 1, Ph 2 and Ph 3 for
different average numerical apertures.

— The phase stop on the universal condenser swiveled into the light path must agree with the
corresponding label on the objective, e.g. Ph 1.

3) Setting transmitted-light phase contrast

e Swivel phase-contrast objective, e.g. the one labeled with Ph 1, into the light path.

e On the turret disk of the universal condenser, swivel in the phase stop labeled like the phase-contrast
objective, e.g. Ph 1.

e To check centering and congruence of the bright phase stop (in the condenser) with the dark phase
ring (in the objective), remove one eyepiece from the tube and replace it with the auxiliary microscope.
Use the correction device on the auxiliary microscope to focus on the phase stop and the phase ring in
the exit pupil of the objective.

To check the centration, you can also use the Bertrand lens slider PH. However, this is possible
only if there is no camera path deflection installed on the left side of the microscope stand.
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Fig. 4-58  Centering the phase stop on the

universal condenser

e If congruence is not perfect (4-59/A), use the
two SW 1.5 screwdrivers (4-58/1 and 4) for
turning the two centering screws (4-58/2 and 3)
to recenter the bright phase stop until complete
congruence with the dark phase ring is
achieved (4-59/B).

e Finally, remove the auxiliary microscope from
the tube and reinsert the eyepiece.

Normally, however, centering is not required, since
the phase stops are factory-centered and centering
is retained even if the universal condenser is
removed from the condenser carrier and attached
again.

To enhance the image contrast, an interference
wide-band filter, green 32 x 4, can be inserted in
the color glass holder (requires color glass holder
for 32 mm filter size).

Perfect phase contrast is only achieved if the bright
phase stop (in the condenser) and the dark phase
ring (in the objective) are exactly congruent in the
illumination beam path (4-59/B).

Fig. 4-59  Centering the phase stop (bright
ring in condenser) to the phase ring
(dark ring in objective)
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494 Setting transmitted-light differential interference contrast (DIC)

(1 General principle

The transmitted-light DIC method is a contrast method alternative to polarization allowing contrasty, 3D
presentation of transparent specimen details.

The light linearly polarized by a polarizer is split into two partial beams by a birefringent prism. The beams
pass two closely adjacent places of the specimen and thus are subject to different path differences
caused by differences in refractive index and thickness of the specimen. Afterwards, both partial beams
are recombined in a second birefringent prism and, after having passed the analyzer, they have the same
vibration direction. Thus, both partial beams can interfere with each other in the intermediate image with
the different path differences being converted to different gray values (intensities). A compensator A (full-
wave plate) then converts the gray values to colors.

(2) Instrument configuration

— Objectives offered together with the DIC equipment, e.g. Plan-Neofluar objectives

— Objective nosepiece with slot for DIC slider

— DIC slider appropriate for the used objectives

— Condenser with turret disk containing DIC prisms (DIC I, DIC II, DIC IlI)

— Analyzer module D DIC P&C (424921-0000-000) in reflector turret. Only this module may be used on
the Axio Imager as it provides a homogeneous field of view in combination with the special condenser
modules |, Il and lIl.

— Preferably a rotary mechanical stage

3) Setting transmitted-light DIC

e On the nosepiece, swivel the objective (4-60/4) suitable for DIC into the light path. Push the
corresponding DIC slider (4-60/1) into the slot of the respective objective position. Make sure the DIC
slider snaps in reliably.

e On the reflector turret (4-60/3), swivel in the analyzer module D DIC (4-60/8).
e Swivel in the suitable DIC prism |, Il or lll (digit label on turret disk of condenser (4-60/6)).

e Adjust luminous-field diaphragm and aperture diaphragm (4-60/5) in accordance with the rules of
KOHLER illumination.

e Turn knurled screw (4-60/2) on DIC slider (4-60/1) to adjust optimum contrast. When adjusting the
DIC slider symmetrically around its mid-position, the specimen details can be imaged in such a way
that they appear three-dimensionally as if they were raised or dented.

e If desired, you can push the compensator A (4-60/7) into the slot for the analyzer slider above the
nosepiece to obtain colored DIC contrast.

For 63x objectives, in addition to the DIC sliders HR (High Resolution), another type, HC (High Contrast),
is available, which is to be used depending on the type of specimen and examination to be performed.

= The DIC method employs polarized light and therefore is disturbed by birefringent objects, such
as films, in the light path between polarizer and analyzer, as are occasionally used in
conjunction with histological sections. The same applies to acrylic glass culture chambers, if the
chamber bottom is made of plastic. In these cases, it is advisable to use chambers with bottom
plates of glass to avoid loss of optical performance.
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DIC slider

Knurled screw

Reflector turret

Objective on nosepiece

Sliding button for aperture diaphragm
Condenser with DIC prism and polarizer
Compensator A

Analyzer module

oONOYUThWN =

Fig. 4-60 Components required for transmitted-light DIC
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4.9.5 Setting transmitted-light polarization for orthoscopic observation

Magnified viewing, e.g. of a thin section, in polarized light is called orthoscopy (Greek: orthos = straight;
skopein = seeing), because illumination is by “straight" light rays, which — with the aperture diaphragm
largely closed — are parallel to the microscope axis.

4.9.5.1 Detecting birefringence

(1 Use

The technique of transmitted-light polarization is used for specimens that change the state of polarization
of light. These specimens, such as crystals, minerals or polymers, are called birefringent. When these
birefringent substances are viewed between crossed polarizers (polarizer L Analyzer), they appear
brightened, while their surroundings remains dark.

Birefringent substances are identified by the fact that they show four bright and four dark positions while
being rotated through 360° between crossed polarizers. Dependent on birefringence, thickness as well as
orientation of the specimen, interference colors ranging from gray (mostly with biological specimens) to
white, yellow, red and blue appear in this process. These interference colors can be of the first or any
higher order.

(2) Microscope configuration

— Phototube Pol

— Achromatic-aplanatic universal condenser Pol

— Strain-free objectives

— Rotary stage Pol (4-61/2)

— Polarizer D (rotatable or fixed) (4-61/3)

— Analyzer slider (4-61/1) or analyzer module D
(4-61/8) in reflector turret (only on microscopes
equipped with a reflector turret)

3) Setting the microscope

o Set the microscope as for transmitted-light
bright field according to KOHLER (see Section
4.9.1 (3)).

o Center rotary stage Pol (4-61/2) and objectives
(if not done yet — see Section 3.26.3). Fig. 461 Components for transmitted-light

o Swivel polarizer (4-61/3) into the light path and, polarization
if it is rotatable, turn it to 0°.
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e Push the analyzer slider (4-61/1) into the respective slot or swivel in the analyzer module (4-61/5) on
the reflector turret. The field of view appears dark due to the polarizers being crossed.

If you work with the analyzer slider on the Axio Imager, swivel the reflector turret to a blank
turret position.

e Move the specimen feature you want to examine into the field of view and rotate it with the rotary
stage Pol through 360°. As a rule, while being rotated between crossed polarizers, birefringent
(anisotropic) specimens will now show the variations in color and intensity described above. However,
optically anisotropic substances may also remain dark, if an isotropic direction, e.g. of optically uniaxial
or biaxial crystals, is oriented parallel to the direction of observation.

49.5.2 Determining the vibration direction n,:

(1) Use

The determination of the vibration directions of ny and ny' (vibration direction with the absolutely or
relatively highest refractive index) and ng and ng' (vibration direction with the absolutely or relatively

lowest refractive index) in relation to the morphological directions, e.g. of crystal surfaces, crystal needles
or fibers, provides an important criterion for recognition. It is also used for the diagnosis of biocrystals
(e.g. gout, pseudo-gout).

DD R
&) )

150 700 -400

%

Fig. 4-61  Determining the vibration direction n,: by the example of a synthetic fiber

(2) Microscope configuration

— Phototube Pol

— Achromatic-aplanatic universal condenser Pol

— Strain-free objectives

— Rotary stage Pol

— Polarizer D (rotatable or fixed)

— Analyzer slider or analyzer module D in reflector turret (only on microscopes equipped with a reflector
turret)
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(3) Setting the microscope
The microscope has been prepared as decribed in Section 4.9.5.1 (3).

o Rotate the rotary stage Pol with the specimen, e.g. a synthetic fiber, until the specimen appears as
dark as possible. In this position, the fiber extends parallel to one of the two directions of the
crosslines reticle.

e Next, turn on the rotary stage Pol by 45°, until the longitudinal axis of the fiber is oriented NORTH-
EAST (NE) — SOUTH-WEST (SW) (Fig. 4-61). In this position, the specimen shows the maximum
brightness (diagonal position) and may appear in any color.

e Push in the full-wave compensator A.

Like the specimen, the compensator A is a birefringent object, though one with a defined path difference
of 550 nm and the principal vibration direction ny definitely oriented in NE-SW direction

By moving compensator A into the light path, the specimen changes its color. The kind of color change
depends on the orientation of the specimen (NE-SW or NW-SE).

The changes in color are based on optical interference. The interference colors (path differences) in both
diagonal positions (NE-SW and NW-SE) of the specimen must be compared in this connection.

The path difference results from the superposition (interference) of the vibration direction of the
specimen with the vibration direction of the compensator A.

The greater path difference occurs, if the vibration direction of the specimen with the absolutely or
relatively highest refractive index (ny or ny) is parallel to the principal vibration direction of
compensator A. The specimen will then appear, for instance, greenish-blue (4-61/2).

The smallest path difference occurs, if the vibration direction of the specimen with the absolutely or
relatively lowest refractive index (ng or ng') is perpendicular to the vibration direction of the
compensator A. The specimen will then appear, for instance, in yellow (4-61/3).
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areenish blue corresponds to 1 A).
sea green . . . .
5 1400 If the vibration direction (ny or ny') of the
g greenish yellow birefringent specimen to be examined is parallel to
g 1600 carmine red the principal vibration direction (ny) of the
compensator A, i.e. in NE-SW direction, the path
cultpurple difference of the specimen (e.g. grayish-white:
Fig.4-62  Schematic diagram of the color 150 nm) and the path difference of the compen-

charts according to Michel-Lévy

sator A (red: 550 nm) add up. This results in a color
change of the specimen from grayish white to
greenish-blue (resulting path difference = 700 nm).

If the vibration direction of the specimen to be examined is perpendicular to the principal vibration
direction of the compensator 2, i.e. in NW-SE direction, the path difference of the specimen (e.g. grayish-
white: 150 nm) is subtracted from the path difference of the compensator A (red: 550 nm). In this case,
the interference color of the specimen visibly changes from grayish-white to orange (resulting path
difference = 400 nm).

(I

Color charts according to Michel-Lévy are available under Cat. No. 42-312.
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4953 Measuring path differences

For the accurate measurement of path differences, measuring compensators are required. These
compensators reset or compensate the path difference produced by the specimen to zero (1" order
black).

While for the methods described above, the addition position or additionally also the subtraction position
is of interest, for measurements exclusively the subtraction position is relevant.

Path differences in the specimen can assume very small values (1/50 A or 10 nm) and very great values

(more than 10 A or approx. 5500 nm and more) and with that determine the compensator appropriate
for the measurement.

To find the appropriate compensator follow this procedure:

e Set the microscope as for transmitted-light polarization (refer to Section 4.9.5.1 (3)).
e Position the specimen feature to be examined directly under the center of the reticle.
e Restrict the size of the aperture to a value of about 0.2.

o Rotate the rotary stage Pol until the specimen is in extinction position, i.e. it appears entirely dark. In
this position, activate the 45° click stop.

o Rotate the stage once (by 45°), so that the specimen is in diagonal position (lightened up).

The intensity of the interference or color produced by the specimen allows the following conclusion to be
drawn:

— If more or less strong interference colors appear on the object, the path difference ranges
approximately between 1/2 A and about 5 A.
The suitable compensator is:
Tilting compensator B 0-5 A (Accessory 000000-1115-700).

— If the object-side color changes from light gray/white to a strong interference color, when a
compensator A (473704-0000-000) is inserted in the compensator slot, the path difference is (1/4 ...
1/2) A.

= The occurrence of the color change effect possibly requires the assessment in two specimen
positions lying 90° apart. For this purpose, rotate the centered stage (by 2 click stops).

The suitable compensator is:
Tilting compensator B 0-5 A (Accessory 000000-1115-700) or the compensation method according

to DE SENARMONT up to 1 A using the Senarmont compensator 546/4 nm (Accessory 000000-
1115-695).

The compensation method according to DE SENARMONT requires the use of the rotatable
analyzer (000000-1076-680).
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— After insertion of the compensator A and rotation of the specimen by 90° (2 click stops), the
interference color remains to be white, in this case, however, it is a "higher-order white" and thus the
path difference is > 5 A.

The compensator appropriate for this application:
Tilting compensator K 0-30 A (Accessory 000000-1115-698)

— A dark gray as appearing interference color suggests very small path differences (\/10 or 54.6 nm).
The compensator appropriate for this application:

Rotary compensator Brace-Kohler A/10 (Accessory 000000-1115-703).

e Push the compensator into the slot as far as it will go.

For measurement preparation and measurement procedure, use the enclosed operating instructions.

126 B 46-0046 e 12/05



OPERATION
Axio Imager lllumination and contrast methods Carl Zeiss

49.54 Transmitted-light circular polarization contrast

(1 Use

Unlike standard polarization contrast, circular polarization contrast does not show any dark (extinction)
positions that depend on the angle of rotation (azimuth) of the specimen relative to polarizer or analyzer.
This means, that the image will always look the same while you rotate the stage, as there are no bright
and dark positions. With optical anisotropy, all transparent specimens show the interference colors that
are characteristic to them.

(2) Microscope configuration

— Phototube Pol

— Achromatic-aplanatic universal condenser Pol

— Strain-free objectives

— Rotary stage Pol

— Polarizer D (rotatable or fixed)

— Circular polarization equipment D, ACR, with A/4 plate, rotatable for transmitted light, including
reflector module A4, ACR, P&C (427703-9901-000)

— Analyzer slider

3) Setting the microscope

e Set the microscope as for transmitted-light bright field according to KOHLER (see Section 4.9.1 (3)).
e Center rotary stage Pol and objectives (if not done yet - see Sections 3.26.3, 3.26.4).

e For the further settings, for the time being do not use a specimen.

e Push the analyzer slider (4-63/6) into the light path.

e |Install the circularpolarizer D (see Section 3.27), and insert reflector module A/4, ACR, P&C (4-63/5) in
the reflector turret.

e Swivel the bottom part of the circular polarizer D (4-63/3) into the light path up to the click stop and,
at full light intensity, assess the extinction (darkening) of the field of view without specimen.
If the extinction is not optimal, correct the position of the vibration direction by slightly and sensibly
turning on the polarizer mount (for this, use the adjusting slots (4-63/4) on the bottom of the
polarizer), until the extinction is maximum. Normally, however, this will not be necessary, as the
position of the vibration direction of the polarizer is factory-adjusted.

e Then, swivel the top part of the circular polarizer D (4-63/2) into the light path.

e Rotate the lever of the M4 plate of the circular polarizer D (4-63/1) until the extinction is maximum
(dark-gray field of view) (lever points 45° to the right).
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e

Fig. 4-63 Components for circular polarization contrast

e Do not view an (anisotropic) specimen unless the above adjustment has been done.

e Place the specimen to be examined onto the stage.

The specimens appear constantly and independently of the stage rotation in their specific interference
color, which depends on the material, specimen thickness and orientation.

(I To obtain a contrasty image at high objective magnifications (from approx. 20x), reduce the
illumination aperture to a value of between 0.15 and 0.20, i.e. close the aperture diaphragm
accordingly.

The effect of the A/4 plate (4-63/2) can be undone by either swiveling it out of the light path or
turning it with lever (4-63/1) into one of its two click-stop positions.
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4.9.6 Setting transmitted-light polarization for conoscopic observation — determining the
optical character of crystals

For the classification (and thus identification) of crystalline matter, the examination of the interference
image in the objective pupil delivers more valuable information than that obtained by viewing the
specimen itself. The interference image becomes visible in the eyepiece, if an additional optical system
(fixed or focusing Bertrand lens or, on the basic version, the auxiliary microscope or diopter) is used.

In contrast to orthoscopy, this technique is called conoscopy, because here ideally the specimen is
illuminated through a widely open cone. In practical microscopic work, this means that the condenser
front lens (0.9 or 1.4) must be in the light path, the aperture diaphragm fully open, and the objective,
too, should be a high-aperture type.

1 Use

The determination of the optical character of transparent and weakly absorbing crystals serves to
diagnose crystals. This method is also termed conoscopy. Its main application is the classical mineral
microscopy. It allows, however, also synthetic crystals, industrial minerals and plastics (e.g. films) to be
identified and characterized.

(2) Microscope configuration

— Stand with installed phototube Pol or with Bertrand lens slider or with the tube lens turret with
integrated Bertrand lens optics

— Strain-free objectives

— Achromatic-aplanatic universal condenser 0.9 H

— Rotary stage Pol

— Polarizer D (rotatable or fixed)

- Analyzer slider or analyzer module D in reflector turret

= The phototube Pol can be installed on all Axio Imager stand types.
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(3) Setting the microscope for conoscopy
with the phototube Pol

In the case of uniaxial crystals, the most favorable
orientation for conoscopic viewing is obtained with
those specimen features (e.g. of a thin section)
that in orthoscopic viewing change the brightness
as little as possible. In this case, the direction of
viewing and the optical axis are tparallel. The same
refers also to biaxial crystals, if they are viewed
along or approximately in the direction of one of
the two optical axes.

e Set the microscope as for transmitted-light
polarization (see Section 4.9.5.1 (3)).

e Put the specimen onto the stage and focus on
it.
e Switch phototube Pol to visual observation, if

necessary. To this end, pull out the push-pull
rod on the left side (4-64/3).

e On phototube Pol, push in the front push-pull
rod (4-64/2) on the right side to move the
reticle into the light path.

e Move a selected crystal to the center of the
Fig. 4-64  Axio Imager mit montiertem reticle.

Fototubus Pol . , o .
e Swivel in the 40x, 50x or 100x objective and, if

necessary, refocus the specimen using the
focusing drive.

o Check the centering of the objective by rotating the microscope stage. Recenter it, if necessary.

e Turn the front push-pull rod (4-64/2) to close the luminous-field stop so far that only the selected
specimen feature remains visible. This is to prevent that the axial figure of the crystal to be examined is
not overlapped by axial figures of adjacent crystals. This way, it is possible to mask specimen features
of up to 10 ym diameter.

e Move the Bertrand lens on the phototube Pol into the light path. To this end, push in the rear push-
pull rod (4-64/1) on the right side. On doing so, the axial figure appears in the field of view. To focus
the axial figure, turn this push-pull rod.

(4) Setting the microscope with Bertrand lens slider or tube lens turret with Bertrand lens
optics for conoscopy of large-size specimens

e Set the microscope as for transmitted-light polarization (see Section 4.9.5.1 (3)).
e Put the specimen onto the stage and focus on it.

e Swivel in the 40x, 50x or 100x objective and, if necessary, refocus the specimen using the focusing
drive.

e Check the centering of the objective by rotating the microscope stage. Recenter it, if necessary.

e Close the luminous-field diaphragm so far that only the selected specimen feature remains visible.
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e Push the Bertrand lens slider into the light path. Focus the axial figure by means of the lever of the
slider,
or,
on the tube lens turret, swivel the position with the Bertrand lens into the light path, and focus the
axial image by turning the focusing wheel.

(5) Evaluation

Crystalline anisotropic specimens can be classified in optically uniaxial and biaxial specimens, each with
"optically positive" or "optically negative" character.

Uniaxial crystals show a black cross, if the optical axis is oriented parallel to the viewing direction.
Dependent on the degree of birefringence and the specimen thickness concentrically arranged
colored interference fringes (the so-called isochromats) might appear (see Fig. 4-65, second row).

This cross remains closed, when you rotate the stage. It can be located inside or outside the imaged
objective pupil, depending on the position of the section.

With optically biaxial crystals, the cross resolves into two dark hyperbola branches (the so-called
isogyres) depending on stage rotation, which are surrounded by colored interference patterns
depending on the amount of birefringence and specimen thickness (suggestive of the figure "8").

Inserting a compensator A (473704-0000-000) or A/4 (473714-0000-000) or a wedge compensator 0-4 A
(000000-1140-663) in the compensator slot with the initial state of the axial figure being as illustrated in
Fig. 4-65 results in the following changes in color shown schematically (blue and yellow areas) to the axial
figure, thus allowing differentiation in "optically positive" and "optically negative".

Optically uniaxial Optically biaxial
Positive Negative Positive Negative
A plate ‘ L 4 b + = blue
(white— blue
— yellow) ‘ ' ‘ v — = yellow
Quartz wedge 2 Direction of
(Direction of motion ¥ movement

at insertion)

M4 plate
(position of black
spots)

Fig. 4-65 Determining the optical character
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If the positions of the section are more unfavorable, i.e. the center of the cross of optically uniaxial or the
isogyre of optically biaxial specimens is outside the objective pupil, the optical character can be assessed
as follows:

e The specimen is optically uniaxial if the isogyres are straight and run (related to the reticle) parallel
through the pupil.

e The specimen is optically biaxial if the black isogyres are curved lines traveling across the pupil on a
circular path.

Paying appropriate attention, also such axial figures not illustrated in Fig. 4-65 can be interpreted.

= Axial figures can often be better represented by circular polarization. Especially the
determination of the axial angle of optically biaxial specimens (more or less the space between
isogyres) succeeds with a much greater unambiguity. The optical character can also be
determined by inserting the compensator A (6 x 20) into the compensator slot.

4.9.7 Setting reflected-light brightfield

= For all reflected-light contrasting techniques, the compensators 6x20 must be removed from
the light path (slot for compensators).

(1) Application

The reflected-light brightfield microscopy is the simplest and most widely used microscopy technique
which is used to examine opaque samples or specimens e.g. polished sections or wafers.

For a true-to-object imaging, indirect ray bundles, i.e. ray bundles diffracted and scattered on the
specimen details, are of major importance in addition to the so-called direct ray bundles. The higher this
portion of indirect rays (aperture), the more realistic the microscope image will be, according to ABBE's
rule.

The incoming, bundled light from the reflected-light illuminator is reflected by a neutral-colored beam
splitter. Then it passes to the objective which focuses the beams onto the specimen surface (so-called
condenser function). The objective collects the light reflected by the object and generates the
intermediate image of the microscope together with the tube lens, which is then observed visually or can
be documented objectively.

(2) Instrument equipment

— Axio Imager MAT with connected and adjusted HAL 100 halogen illuminator.
— H P&C reflector module in reflector turret, 6x20 compensator mount with darkfield stop for reflected
light (424706-0000-000) or 4-position modulator turret.
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(3)  Setting reflected-light brightfield according to KOHLER

— The microscope has been started properly as described in Section 3.
— The microscope has been switched on.

e Switch on the halogen lamp for reflected light using the reflected-light/transmitted-light toggle switch
(4-1/36) on the microscope stand.

Depending on the existing equipment, the microscope contains a 6x20 compensator mount or a 4-
position modulator turret for setting the contrasting techniques. The 6x20 compensator mount can be
used for both brightfield and darkfield. For C-DIC and TIC examinations, additionally the corresponding
6x20 slider is required. Refer also to Section 4.9.10.

The 4-position modulator turret has a combined brightfield/darkfield position (H/D) as well as three
additional positions for C-DIC (C1, C2) and TIC (TIC).

e When using the 6x20 compensator mount, remove the 6x20 slider, if necessary. When using the 4-
position modulator turret, set the H/D position.

o Swivel the reflector turret into brightfield position H.

e Adjust light-intensity control (4-66/5) on microscope stand.

e Place a contrasty reflected-light specimen on the stage.

e Turn nosepiece (4-66/7) to swing in 10x objective (yellow ring, see also Section 2.5).

e Use focusing drive (4-66/6) to focus on the specimen. In doing so, always focus away from the
specimen if possible to avoid any collision between objective and specimen.

e Remove the reflected-light diffusion disk. Turn adjusting screws of HAL 100 halogen illuminator to
focus and center the image of the lamp filament in the exit pupil of the objective. For that, either pull
out the adjusting aid or remove one eyepiece from the binocular tube. Afterwards, push the adjusting
aid in again or reinsert the eyepiece. Move the reflected-light diffusion disk into the light path again.

e Set the aperture diaphragm (4-66/2) in mid-position (about half open or closed) by turning its knurled
wheel.

e Reduce the size of the luminous-field diaphragm (4-66/4) by turning its knurled wheel until it becomes
visible in the field of view (4-66/A).

e Turn the focusing drive (4-66/6) to refocus on the edge of the luminous-field diaphragm (4-66/B) and
(using the SW 3 ball-headed screwdriver) turn the centering screws (4-66/3) until the luminous-field
diaphragm is concentric with the edge of the field of view (4-66/C).

e Then, open the luminous-field diaphragm (4-66/4) so that it just disappears from the field of view
(4-66/D).

e To set the aperture diaphragm (image contrast), remove one eyepiece from the binocular tube and
look into the tube with your naked eye or insert the auxiliary microscope in place of the eyepiece.

e Center the aperture diaphragm with the centering screws (4-66/1) and, for specimens with average
contrast, adjust the size of the aperture diaphragm to about 2/3 to 4/5 of the exit pupil diameter of
the objective (4-66/E) by means of knurled wheel (4-66/2).

In most applications, this aperture diaphragm setting provides optimum contrast at almost ideal
resolution, and is therefore the best compromise for the human eye.

e Finally, reinsert the eyepiece, refocus with the coaxial coarse and fine focusing drive (4-66/6) and
adapt the image brightness to the specimen to be examined.

Never use the aperture diaphragm to control the image brightness, but use the light intensity
control (4-66/5), or swivel attenuation filters of the 2-position filter wheels into the light path!
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4.9.8 Setting reflected-light darkfield

(1 Application

The incident light darkfield technique is used to examine specimens that do not only have reflective
surfaces of different reflectivity (ideal brightfield objects), but feature scratches, cracks, pores, or in a
nutshell, deviations in plane surfaces. All these light-scattering details shine brightly in the darkfield whilst
the reflective plane surfaces stay dark.

(2) Instrument equipment

— Axio Imager MAT with connected and adjusted HAL 100 halogen illuminator.

— Epiplan-Neofluar, EC Epiplan-Neofluar, Epiplan objectives additionally labeled with "HD".

— Reflector module DF P&C, 6x20 compensator mount with darkfield stop for reflected light (424706-
0000-000) or 4-position modulator turret

3) Setting reflected-light darkfield

e Prepare the microscope as described in Section 4.9.7 for reflected-light brightfield. The luminous-field
diaphragm should just disappear from the field of view to avoid reflections.

e Rotate the reflector turret to move the DF P&C reflector module into the light path.

e When using the 6x20 compensator mount, remove the 6x20 slider, if necessary. When using the
4-position modulator turret, set position H/D.

o Rotate the nosepiece to swing in the darkfield objective (HD).
e Fully open the aperture diaphragm and remove any neutral-density filter from the light path.
e Place the specimen on the stage and focus on it.
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4.9.9 Setting reflected-light DIC and reflected-light C-DIC

(1) Application

The reflected-light DIC and reflected-light C-DIC technique (DIC = Differential Interference Contrast,
C-DIC = Differential Interference Contrast in Circularly polarized light) serves for producing high-contrast
images of phase specimens, i.e. those specimens which only change the phase of the light in contrast to
amplitude specimens.

(2) Instrument equipment

— Axio Imager MAT with connected and adjusted HAL 100 halogen illuminator.

— Rotary mechanical stage 75x50/240°

— EC Epiplan-Neofluar, Epiplan objectives additionally labeled with "DIC" or "Pol".

— DIC slider, that specially fits the objective that is engraved with magnification and aperture on the top
of the slider or 6x20 C-DIC slider (in connection with the reflector module C DIC P&C), 6x20
compensator mount or 4-position modulator turret).

(3) Reflected-light DIC, preferably for Epiplan 5x - 100x and LD-Epiplan 10x - 100x objectives

e Prepare the microscope as described in Section 4.9.7 for reflected-light brightfield. The luminous-field
diaphragm should just disappear from the field of view to avoid reflections.

o Rotate the reflector turret to move the C DIC P&C reflector module into the light path.
o Rotate the nosepiece to swing in the objective position with DIC slider slot.
e Push the DIC slider into the slot on the nosepiece (above the objective).

e Place the specimen on the stage, focus on it and rotate the mechanical stage until the specimen
structure of interest appears at maximum contrast.

e To optimize the contrast, you can turn the knurled screw on the DIC slider.

(4)  Reflected-light C-DIC

1 e Prepare the microscope for reflected-light
brightfield.

e Switch the C DIC P&C reflector module into the
/ light path.

e Push the C-DIC slider 6x20 (4-67/3) into the
6x20 compensator mount (4-67/4) or rotate the
4-position modulator turret (4-68/6) at turret
wheel (4-68/5) to swing in the desired C-DIC
position (C1 or C2).

= C1 for 5x ... 20x objectives;
C2 for 50x ... 100x objectives.

When using objectives of 50x or
higher, it is advisable to use the
reflected-light diffusion disk.

Fig. 4-67 6x20 compensator mount with
6x20 C-DIC slider
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Place the specimen on the stage, focus on it
and rotate the control wheel (4-68/1) on the
C-DIC slider 6x20 or the modulator turret
(4-68/1) until the specimen detail of interest is
visible at maximum contrast. Rotating the stage
is no longer necessary. If both line marks are
facing each other (4-68/3), this corresponds to
the mid-position. Rotation by 45° in both
directions is possible).

The contrast can be optimized by turning
setscrew (4-68/2) on the C-DIC slider or on the
modulator turret (4-68/2). If triangular and line
mark are facing each other (4-68/3), this
corresponds approximately to the extinction
position (best contrast).
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4.9.10 Setting reflected-light TIC

(1) Application

The reflected-light TIC technique (microinterferometry; TIC = Total Interference Contrast in circularly
polarized light) can be used to image and measure object structures available in different azimuths.

(2) Instrument equipment

— Axio Imager MAT with connected and adjusted
HAL 100 halogen illuminator.

— EC  Epiplan-Neofluar,  Epiplan  objectives
additionally labeled with "DIC" or "Pol".

— 6x20 compensator mount or 4-position
modulator turret

— 6x20 TIC slider with accompanying C DIC P&C
reflector module.

(3) Setting reflected-light TIC

e Place the specimen (e.g. a step-shaped object)
on the stage and prepare the microscope as
described in Section 4.9.7 for reflected-light
brightfield.

e Rotate reflector turret to swing C DIC P&C
reflector module into the light path.

e Push 6x20 TIC slider into 6x20 compensator mount (4-69/4) or rotate turret wheel (4-68/5) of
4-position modulator turret (4-68/6) into TIC-Position (TIC). In the field of view, colored interference
fringes appear. Turn setscrew (4-69/2) of the TIC slider or the modulator turret to shift the black
interference fringe until it appears to be in the center of the field of view.

Fig. 4-69  6x20 TIC slider

e To select the structure to be measured, turn control wheel (4-69/1) of TIC slider or modulator turret
until the interference fringe system is vertical to the splitting direction of the specimen (see Fig 4-70).
The interference fringes can be shifted by means of setscrew (4-69/2) of the TIC slider or the
modulator turret.

The step height is determined subsequently according to the following formula:

g_mA_2b
2 2a
where: d = step height in nm
n = refractive index of the environment, usually air (n = 1)
A = path difference
a = spacing of interference fringes
b = offset of interference fringes at the step
) = wavelength of the illumination in nm
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The values for a and b (see Fig. 4-70) are
determined using the eyepiece reticle or the
micrometer eyepiece.

If you are working with white light (without
interference filter), A = 550 nm must be used.
When using interference filters, their center
wavelength applies.

The measured path difference is aperture-
dependent and decreases with increasing
illumination aperture.

Fig. 4-70  Interference fringe pattern

Accordingly, the following correction values must be taken into account depending on the objective
used:

Objective Correction factor k
5x/0.15 1.0057
10x/0.25 1.0161
10x/0.30 1.0236
20x/0.4 1.0436
20x/0.50 and 50x/0.75 1.0718
50x/0.60 17.1111
50x/0.75 and 100x/0.75 1.2038
50x/0.80 1.2500
50x/0.90 and 100x/0.90 1.3929
10x/0.95 1.5241
Table 1: Aperture-dependent correction
Example:
a=11mm b=5mm
A =550 nm Objective 20x/0.50

_A-b-k 550 nm - 5 mm - 1.0718
- 2a 22 mm

d =134 nm
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Caution:

o If the step and the environment are of different materials, the phase jumps inherent to the material
must be taken into account. Whilst the phase jump for all non-conductors is 180° and for
semiconductors only deviates slightly from 180°, i.e. the measuring error is negligible, the measured
values may be falsified for metals on glass for example. The phase jumps in table 2 calculated for
vertically incident light and compact material are to serve as recommended values because it can be
assumed that the phase jumps depend on the layer thickness and the angle of incidence of the light.
Accurate determination of the thickness is only possible by coating the entire object with a
homogeneous layer and then measuring the path difference.

o |If the layers or steps are transparent such as silicon dioxide on silicon, the interference fringes may
change their color and the determination of the interference order then become problematical. This
can also be remedied by additionally coating the surface with a homogenous layer.

Material Phase jump ¢
Copper 140.0° Half thg difference of the phase jumps is included in the

determination of the thickness:
Gold 142 .5°

4o A 5
Silver 151.0° o
Bismuth 151.0°
Nickel 157.0° Example: Extreme case of copper on glass
Iron 157.5° D pper =140°, @ .. =180°therefore part of the
Zinc 159.0° phase jump
Platinum 160.0° @:20° or i:30 nm
2 18

Aluminum 160.0° _ . , , . ,

without taking the phase jump inherent in the material
Tin 160.5° into account the measured value would be 30 nm too

. great.

Chromium 165.0°
Carbon 160.0°
Graphite 165.0°
Silicon 177.0°
Glass 180.0°
Table 2: Calculated phase jumps for

compact material and
vertically incident light
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4.9.11 Setting epi-fluorescence

0 CAUTION

: To reduce the transmission, use an FL attenuator, discrete (423616-0000-000 or 423617-

0000-000). The gray filters mounted in the 2-position filter wheels (428300-0000-000 or
428301-0000-000) are not permanently stable.

(1) General principle

The epi-fluorescence technique enables high-contrast images of fluorescent substances to be displayed in
typical fluorescence colors. In the epi-fluorescence microscope, light generated by a high-performance
illuminator reaches the exciter filter (band pass) through a heat-absorbing filter. The filtered, short-wave
excitation light is reflected by a dichroic beam splitter and focused on the specimen via the objective. The
specimen absorbs the short-wave light and then emits the long-wave fluorescence light (Stoke’s law),
which is now gathered by the objective and transmitted by the dichroic beam splitter. Finally, the rays
pass a barrier filter (long pass/band pass), which only allows the long-wave light from the specimen to be
transmitted.

Exciter and barrier filters must be perfectly matched. They are arranged in a reflector module FL P&C
together with the corresponding dichroic beam splitter.

(2) Instrument configuration

— Recommended objectives: Plan-Neofluar or Fluar objectives (UV excitation)
Reflector module FL P&C in reflector turret

Mercury vapor short-arc lamp HBO 100 for reflected-light illumination
Halogen illuminator HAL 100 for transmitted-light illumination

Before using the epi-fluorescence technique, make sure to align the mercury vapor short-arc
lamp by means of the adjusting aid as described in Section 3.23.3. Re-alignment may be
necessary depending on the operating time.

(3) Setting epi-fluorescence

The first epi-fluorescence setting is considerably simplified if you begin with the Plan-Neofluar objective
20x/0.50 and a strongly fluorescing specimen. You may also use demonstration specimens first.

1y Before setting epi-fluorescence, make sure to remove compensator A (4-60/7) from the slot
above the nosepiece, which may have been left there from a previously performed transmitted-
light DIC examination.

e Switch on halogen illuminator HAL100.
e Swivel in Plan-Neofluar objective 20x/0.50.

o First, swivel condenser turret to brightfield position H (or phase contrast Ph) and set the specimen
feature to be examined.

e For the time being, keep the light path in the reflected-light illuminator blocked by reflected-light
shutter RL (rear right on microscope stand) (indicator LED is lighting).
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Fig. 4-71

Components for epi-fluorescence
on Axio Imager

Switch on the HBO 100 mercury vapor short-arc
lamp (4-71/1) and allow it to warm up to
operating temperature for about 15 minutes.

On the reflector turret (4-71/2), select the
reflector module FL P&C containing the desired
fluorescence filter combination (depending on
the desired kind of excitation) and swivel it in.

Remove the reflected-light shutter RL from the
light path in the reflected-light illuminator and
close the transmitted-light shutter TL.

Remove one eyepiece from the tube and set the
aperture diaphragm with your eye. For that,
open the aperture diaphragm (4-71/4) until it
clears the full exit pupil of the objective. Center
the aperture diaphragm to the exit pupil using
the two centering screws (4-71/3 and 5), if
necessary.

Reinsert the eyepiece in the tube and close the
luminous-field diaphragm (4-71/7) until it is
visible in the field of view.

Use the two centering screws (4-71/6 and 8) to
center the luminous-field diaphragm to the
edge of the field of view.

Open the luminous-field diaphragm until it just
disappears from the field of view or, if there is a
risk of specimen bleaching, close it so far that it
is visible in the field of view.

Finally, refocus on the specimen and optimize
the position of the HBO 100 collector as
described in Section 3.23.3. Adjust the collector
in such a manner that the field of view is
illuminated as evenly as possible when using the
short-wave excitation reflector module. When
you use long-wave excitation modules,
correction of the collector position is not
required.
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4.9.12 Setting reflected-light polarization - Detection of bireflection and reflection
pleochroism

(1 Use

Incident-light polarization presents another contrasting option for polished sections of ore minerals, coals,
ceramic products, certain metals and metal alloys, as these specimens often show a varied reflection
behavior in linearly polarized light depending on the orientation of the crystals and specimen features.

The illumination light is linearly polarized by the polarizer and directed through the objective onto the
specimen surface, where it is reflected. Here, the light rays experience structure-dependent path
differences or polarization-optical rotations, which on passing the analyzer appear as different gray-scale
values. A compensator with lambda plate enables the conversion from gray to color contrast. Important!
However, you must not use a 6x20 compensator for this purpose!

With objectives of very low magnification, a rotatable A/4 plate arranged in front of the objective
(Antiflex cap) permits the reflections to be eliminated even with "dark" specimen surfaces, which
otherwise would be unavoidable.

(2) Microscope configuration

— Stand with installed and aligned HAL 100 halogen illuminator.
— Epiplan-Neofluar Pol, EC Epiplan-Neofluar Pol, Epiplan Pol objectives.
— Reflector module DIC P&C or DIC Rot | P&C in reflector turret;

or reflector module Pol P&C plus analyzer slider;

or analyzer slider plus polarizer slider.

(3) Setting reflected-light polarization

e Set the microscope for reflected-light brightfield as described in Section 4.9.7.
o |f you use the objective position with DIC slider slot, remove the possibly inserted DIC slider.

e On reflector turret (4-72/3), swing the reflector module DIC P&C (4-72/4) into the light path. You may
also swing in reflector module Pol P&C and insert the analyzer slider in the corresponding slot. When
using the combination of analyzer slider (4-72/1) and polarizer slider (4-72/2), you may also push these
into the corresponding slots. If you use the fixed versions of these sliders, the polarizer is oriented in
EAST-WEST direction and the analyzer in NORTH-SOUTH direction.

e Put specimen onto stage, set the desired magnification, focus and observe the specimen in the now
adjusted polarization contrast while rotating the stage.

If the specimen features show variations in brightness and color, when the stage is rotated, the specimen
is said to have bireflection.

If the specimen has a weak bireflection only, it is advisable to use the analyzer with rotatable lambda
plate.

Pleochroism can be made out by color variations occurring in the specimen while rotating the stage (with
the reflected-light polarizer moved into the light path and the analyzer moved out).
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If the microscope is equipped with the phototube Pol, the following settings are required for
this contrast method:

— The Bertrand lens must be inactive (rear push-pull rod (4-72/6) on right side pulled out).
— The luminous-field diaphragm must be open (front push-pull rod (4-72/5) turned

counterclockwise as far as it will go).
— The crossline reticle must be inactive (front push-pull rod (4-72/5) pulled out).

T

Fig. 4-72  Components for reflected-light polarization
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5 CARE, MAINTENANCE, TROUBLESHOOTING AND SERVICE
5.1 Instrument care

Care of the Axio Imager is restricted to the following operations:

e Eliminate contaminations on the instrument according to the rules for prevention of accidents.

e Switch off the instrument each time after use and place the instrument cover on it to protect it from
dust and humidity.

e Do not set up the instrument in a humid room; maximum humidity < 75%.

e Remove dust and loose dirt on visible optical surfaces with a brush, blower brush, cotton bud, optics
cleaning tissue or cotton cloth.

e Remove water-soluble dirt (coffee, cola, etc.) by blowing on it and wiping it off with a lint-free cotton
cloth or a cloth moistened with water to which you may also add a mild detergent.

e Wipe off stubborn, oily or fatty dirt, e.g. fingerprints and immersion oil, with a cotton swab or lint-free
cotton cloth and the optics cleaning solution L.
The cleaning solution consists of 90 vol% gasoline and 10 vol% isopropanol (IPA). The individual
components are also known as:
Gasoline: Medical alcohol, petrolether
Isopropanol: 2-Propanol,
Dimethylcarbinol,
2-Hydroxypropane
Clean optical surfaces by polishing in circles, starting in the middle and moving to the edges (only use
slight pressure).

When using the microscope in humid climatic zones, proceed as follows:

e Store the instrument in bright, dry and well-ventilated rooms with a humidity of <75 %. Optical
components and accessories that are particularly susceptible to fungus growth, e.g. objectives and
eyepieces, should be stored in a dry closet.

The risk of fungus growth on opto-mechanical instruments invariably exists in the following conditions:
— Relative humidity > 75% and temperatures between +15 °C and +35 °C for more than three days.
— Installation in dark rooms without air ventilation.

— Dust deposits and fingerprints on optical surfaces.
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5.2 Instrument maintenance
5.2.1 Performing checks

o Makes sure the line voltage available agrees with the operating voltages required.
e Check the power cable and plug for defects.

o If any damage is visible, switch off the instrument. Have the instrument repaired only by a qualified
technician.

e Check the reading of the operating hour meter of the power supply to ensure that the maximum
operation time of the mercury vapor short-arc lamp is not exceeded.

5.2.2 Changing fuses
= Always pull the power plug before
@EQ;] changing the fuses.
©
% On the manual Axiolmager model, the fuse
U1 -4 compartment is on the back of the microscope and
[ ‘ \\Ma contains two T 5A / 250V fuses.
| N
H\ e Pull the power plug.
\ e Pull out fuse holder (5-1/2) frontward. Use a
i small screwdriver, if necessary.
i e Remove the fuses from the holder and insert
i N new fuses.
2 P Q e Push the fuse holder back into the fuse
/ ¢ 1 compartment (5-1/1) as far as it will go.
E@y e Connect the power plug.

Fig. 5-1 Changing fuses

The motorized Axio Imager model is powered through the power supply 230. The fuse compartment of
the power supply is on the rear panel containing two T 6.3A / 250V fuses.

Change the fuses by analogy with the manual stand.
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5.3 Troubleshooting

Problem

Cause

Remedy

Shadows or inhomogeneous
image brightness in the field of
view; the field is not entirely
visible.

The vis/doc push-pull rod on the
phototube is not in the correct
position (intermediate position).

Move the vis/doc push-pull rod to
the correct position (end
position).

The nosepiece with objective has
not clicked into place.

Turn on the nosepiece with the
objective until it clicks into place.

The condenser has not been set
correctly.

Set the condenser correctly
(adjustment, centering);
see p. 111 ff.

The aperture diaphragm has not
been set correctly.

Set the aperture diaphragm
correctly (centering, aperture);
see p. 111 ff.

The luminous-field diaphragm has
not been set correctly.

Set the luminous field-diaphragm
correctly (centering, opening);
see p. 111 ff.

The filter has not been inserted
correctly in the filter mount.

Insert the filter correctly in the
filter mount.

No DIC effect

The polarizing elements are not in
the light path.

Move the polarizing elements into
the light path and set them to
crossed position.

Double images in bright-field
examinations

DIC slider in the light path.

DIC slider in the light path.

Low resolving power and poor
image contrast.

The aperture diaphragm has not
been opened to the correct size.

Set the aperture diaphragm as per
the 2/3 rule or the specimen
features; see p. 112 ff.

The condenser has not been
focused correctly and front lens
0.9 not swiveled in / out correctly.

Focus the condenser and swivel
front lens 0.9 correctly in or out;
see p. 112 ff.

Wrong cover slip thickness for
transmitted-light objectives
corrected for 0.17 mm cover slip
thickness.

Use standardized 0.17 mm cover
slips.

Specimen slide placed upside
down.

Turn over the specimen slide; the
specimen side should be on top.

Use of no or non-specified
immersion oil with immersion
objectives.

Use immersion oil 518 F® from
Carl Zeiss; see p. 150.

Air bubbles in the immersion oil.

Remove the bubbles by applying
new oil.
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Problem

Cause

Remedy

Low resolving power and poor
image contrast.

Immersion oil on the front lens of
a dry objective.

Clean the front lens of the dry
objective; see p. 145.

The cover-slip correction ring has
not been set to the correct cover-
slip thickness.

Set the correction ring to the
correct thickness; see p. 23.

Dirt or dust on the optical surfaces
of objectives, eyepieces,
condensers or filters.

Clean the respective optical
components; see p. 145.

Asymmetrically blurred images,
e.g. one side in focus, one side
not in focus.

The condenser has not been set
correctly.

Set the condenser correctly;
see p. 112 ff.

The nosepiece has not clicked into
place.

Turn on nosepiece until it clicks
into place (click-stop).

The specimen has not been
clamped in position on the stage.

Correctly insert the specimen in
the specimen holder and clamp it.

Greater focus differences after
objective change.

The focusing eyepieces have not
been set correctly.

Set the focusing eyepieces to the
appropriate ametropia; see p. 32.

The objective has not been
screwed in completely.

Screw objective fully in as far as it
will go.

The tube lens has either not been
inserted or inserted superfluously.

Insert the tube lens or remove the
superfluous tube lens.

Left and right fields of view
cannot be combined to one
image.

The interpupillary distance of the
binocular tube has not been set
correctly.

Set the interpupillary distance
correctly; see p. 33.

The focusing eyepieces have not
been set correctly.

Set the focusing eyepieces to the
appropriate ametropia; see p. 32.

Eye-fatiguing microscopy.

The interpupillary distance of the
binocular tube has not been set
correctly.

Set the interpupillary distance
correctly; see p. 33.

The focusing eyepieces have not
been set correctly.

Set the focusing eyepieces to the
appropriate ametropia; see p. 32.

The image brightness is not
acceptable.

Adjust the lamp voltage or insert
the conversion filter.

Binocular tube optically /
mechanically out of alignment.

Have it checked / repaired by
Microscopy Service.
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Problem

Cause

Remedy

Dirt or dust in the field of view.

The condenser has not been
focused correctly and front lens
0.9 not swiveled in/out correctly.

Focus the condenser and swivel
front lens 0.9 correctly in or out;
see p. 112 ff.

The aperture diaphragm opening
is too small.

Set the aperture diaphragm as per
the 2/3 rule or the specimen
features; see p. 112 ff.

Dirt or dust on the optical surfaces
of the objectives, eyepieces,
condensers, filters or specimens.

Clean the optical surfaces of the
affected components; see p. 145.

The 12V 100W halogen lamp
does not function although the
on / off switch is set to "on".

The power plug has not been
connected to the power outlet.

Connect the power plug to the
power outlet considering the
power requirements of the
instrument.

12V 100W halogen lamp has not
been installed.

Insert 12V 100W halogen lamp;
see p. 50.

12V 100W halogen lamp is
defective.

Replace 12V 100W halogen lamp;
see p. 50.

Failure to use the specified 12V
100W halogen lamp.

Use the specified 12V, 100W
halogen lamp; see p. 150.

The fuses are defective.

Replace defective fuses;
see p. 146.

The electronic module is possibly
defective.

Have electronic module checked
by service and replaced, if
required; see p. 151.

The power outlet does not supply
line voltage.

Use another power outlet.

The 12V 100W halogen lamp is
flickering, the light intensity is
unstable.

End of average service life of
12V 100W halogen lamp.

Replace 12V, 100W halogen
lamp; see p. 50.

Incorrectly installed or broken
power cable.

Connect the power cable
correctly or replace it.

The pins of the 12V 100W
halogen lamp haven not been
inserted correctly in the receptacle.

Insert the pins of the 12V 100W
halogen lamp correctly in the
receptacle; see p. 50.
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5.4 Spares, consumables and tools
Designation Cat. No. Application

12V 100W halogen lamp

380079-9540-000

For HAL 100 illuminator

HBO 103 W/2 mercury vapor short-arc
lamp

380301-9350-000

For HBO 100 illuminator

SW 1.5 ball-headed screwdriver *

000000-0460-470

For changing condensers and stages

SW 3 ball-headed screwdriver *

000000-0069-551

For changing tubes and illuminators

SW 4 offset screwdriver *

000000-0015-278

For removing the carrying handle

Eyepiece eyecup

444801-0000-000

Recommended for low-light techniques
to suppress reflections

Dust cover for nosepiece

Dust cover for eyepiece sockets

462981-0000-000
000000-0168-373

For closing instrument openings not in
use

Immersion medium Immersol 518 F®;
Oiler, 20 ml

Bottle, 100 ml

Bottle, 250 ml

444960-0000-000
444962-0000-000
444963-0000-000

For oil immersion applications
nD = 1,51 8

Cleaning tissue, 300 sheets

462975-0000-000

For cleaning optical surfaces

G-fuse inserts (5 x 20 mm);
T5 A/ / 250V 2x
(Stand, manual)

G-fuse inserts (5 x 20 mm);
T6.3 A/H/ 250V 2%
(Power supply 230 for motorized stand)

Protects the integrated power supply
from excessive load

Protects the power supply from
excessive load

Dust cover set M

Dust cover set L

Set of cover caps

(included in 434303-0000-000 and
434304-0000-000)

434303-0000-000

434304-0000-000
434302-0000-000

For covering the instrument when it is
not in use.
For covering eyepieces

* Included in the tool kit that is supplied with the instrument in tool bag (451892-0000-000).
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5.5 Requesting service

All repairs of mechanical, optical or electronic components inside the instrument and of the electrical
components of the Axio Imager microscopes may only be performed by Carl Zeiss service staff or specially
authorized personnel.

To ensure optimum setting and trouble-free function of your microscope over a longer period of time, we
recommend that you enter into a service/maintenance agreement with Carl Zeiss.

For subsequent orders or when service is required, please get in touch with your local Carl Zeiss
representative.

For additional information, contact us at
micro@zeiss.de
or visit us on the Internet at

http://www.zeiss.de
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6 APPENDIX

6.1 List of abbreviations

AC Alternating Current

ACR Automatic Component Recognition

Br. Suitable for eyeglass wearers

cod. Coded

CSA Canadian Standards Association

D Cover slip thickness

D /DF Darkfield

d Diameter (e.g. of filters)

DIC Differential Interference Contrast

DIN Deutsches Institut fir Normung (German Standards Institute)
doc Documentation

EC European Community

EN European standard

EMC Electromagnetic Compatibility

FL Fluorescence

foc. focusing

H Brightfield

HAL Halogen lamp

HBO Mercury vapor short-arc lamp for fluorescence

ICS Infinity Color-Corrected System

IEC International Electrotechnical Commission

IP International Protection (protection by instrument casing)
ISO International Organization for Standardization

LED Light Emitting Diode

man. manual

MC Microscope Camera

mot. motorized

np Refractive index for D line (sodium)

Ph Phase contrast

PL Plan

Pol Polarization

P&C Push&Click

R Right (drive knob to the right of the mechanical stage)
RL Reflected light
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SW Wrench size across flats

T Slow-blow (fuse type)

TL Transmitted light

vV Television

uL Underwriter Laboratories

uv ultraviolet

VDE Verband Deutscher Elektrotechniker (Association of German Electricians)
vis visual

Vobj Magnification of objective

W 0.8" Whitworth-type thread 0.8"

W-PL Wide-field eyepiece

XBO Xenon short-arc lamp
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Page
Numbers
2TV U MO e 75
3200 K e 66
A
AJUSTING @I ..o 64, 65
AMBDIENT CONTITIONS ... e 26
FAN 0 0T ] = SO PPRSRR 32
AANGIYZET <. 121,127
ANAIYZET MOAUIE .ottt 122
ANGIYZEE SHABT ... 64, 65, 122
APErTUrE AIAPNIAGIM ... 68, 112, 142
B
B A S O s 42
B N O UL T TUDE e 30, 65, 72
BITETTINGENCE .. e 121
Brighfield ..o 68, 111, 117, 132
C
Camera path deflection, 1eft ... ..o 64, 70
Camera path deflection, right ... ... 65
CANTUSB CONV IO ..o 79
Gl 145
Checks, PEITOIMING ....oii e 146
C0arse fOCUSING CONTIOL ... .. e e 64, 67, 68
C0lOr FI O CaAITIOE <., 62
Color glass TN MOUNT ... e 118
Color temperature, 3200K ... ....ooiiiiiiiii e 64, 66
CoOMPENSATOr MOUNT .. 37
CONO NS O e 29, 35, 64, 68, 70, 73, 111
CONA NS O CaAITI O e e e 35, 64,67, 113
CONNECLING 1O POWET ..ttt ettt e ettt e e e ettt e e e e e eeeees 47
COMN B ONS e 55
CONOSCOPY -t 129
CONSUMADIES ... 150
CONtrast MaNAGET ... 86
Qo TU] o1 =T g o] = | (USSP PPPRR 31
Crystals, determination of the optical character ..o, 129
D
DK I . 114
Dl 136
DIC Differential INTErenCe CONTIAST ..covvweee e 136
B (G o 1 4 36
Differential iNterfer@nNCe CONTIAST.......oooe e 119
Diffusing glass, reflected-light....... ... e 64, 69

154 B 46-0046 e 12/05



APPENDIX

Axio Imager Index Carl Zeiss
Diffusing glass, transmitted-light..... ... 64, 66
DI N S 0N e 26
E

ErQONOMUC AFIVE. ... 57
B BCUDS e 33
= o<1 PSRRI 65
By PIECE TEEICIE e 32
By EPIECES ..o 24, 29, 31, 32, 64
F

B O SOt e 40
Filter Wheel, 2-POSITION .......oiiiiii e 38, 39
Filter wheel, 2-position, diSCrete........cccvviiiii e 64, 65, 66, 70, 72
FINe TOCUSING CONTIOL ..o 64, 67, 68
FL @t enUATOr, QiSCrO e oo 64, 66, 70, 73
Bl O S CRNCE ...eeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeee 141
FOCUSING AV, .. 64, 67, 68, 70,73, 113
B Ot NS e e 68,73, 111
FUSES, CRANGING ...ttt 146
H

HaloGeN (lTUMINGTON ... 48
Halogen iHuminator HAL TOO ... ...oiiiiiiieie et 64
HAlOGEN [AMID L. 50
HBO 100 I UMINA O - e 53, 54
I

Hlumination and CONTrast METNOTS . ......ve e 111
HUMINGTOTr HBO TO0 <. e, 64
INSTAIATION e e 29
NS UM N CATE .o 145
INSTIUMENT AESCIIPTION 1.ttt e et e et e e e e 12
INStrUMENT MAINTENANCE ... 146
INSTIUMENT SATETY ...t 6
LN AOA USB. . e 12
N MBIt LU .. 45
INterpUPIlArY AISTANCE ... e 33
K

KOHLER ..o 111, 119
L

LD UM NGO e e 51
LIGNT INEENSIY Lot 64, 66
LIGNT IMIANAGET - 80
LIGNT SOUTCES ..ottt et e et e et e e 27
LINE VOIAGE ... e 26, 27
LV ST 69
Luminous-field diaphragm ..........oooiiiiiiiei e, 64, 67,70, 111, 142
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M

AN N AN CE .o 146
MEChANICAl STAGE ... .. e 29, 56, 59, 64
Mechanical Stage 75X50 MOt CAN ... 77
IBNU SETUCTUT . 87
Mercury Vapor SNOM=arC lamID . ..o 142
MICTOINTEITRIOMELIY ..o 138
Modulator tUrret, 4-POSItION ... ... 136, 138
MURIISCUSSION EQUIPIMENT ... o e, 45
(o)

ObJECHIVE NOSEPIECE ... 27,28, 35,64, 68,70, 111, 133
O JECEIVES ... 23, 29, 35, 57, 60
ON O ST TN e 64, 68
OB AtION 26
Operation and fUNCLION CONTIOIS .........oiiiiii e 63,70
OENOSCOPY .ttt 121
OV Al VIOV e, 10, 11
P

PRC 1efleCtor MOTUIE ... e e 40
P S CONMTIAST it 117
P OO U . 34
Phototube 30°/25 Mot With 2 CAMEIa POIS........oiiiiiiii e 75
PO A ZAT 0N .o, 121, 129, 143
PO AT ZET . 62,121,122
Polarizer for transmitted It ..........ooiiiii e 64, 67
R

Reflected iGNt ... ..o 132, 141, 143
Reflected-light brightfield ...... ..o 132
REFIECTEA-NIGT CoDIC ... i 136
RefleCted-NIgt DIC ...t 136
Reflected-light ilTUMINGtOr..........ooii e 142
Reflected-light pOIarzZation ...........cc..oiiiii e 143
Reflected-light SNULTET ..o 64, 66, 68, 69
ReflECted-NIGNT TIC .. ettt 138
RETIECTOr MOAUIE FL ... e 40
RETIECEON TUITOT ..o 27, 28, 37,64, 68, 70
REQUESTING SEIVICE ..ttt ettt e oottt e e e e ae s 151
RO LS . e 24
ROTANY STAGE POL.. ..o 59
S

ST} (=] 1 2 PRSP P PR UPRRPRPR 6
MM OO NS . . 58
S S et e 150
SPECMEN NOIAET ... 29, 59
N =10 Lol o= 1 =] SR P PP PPRRURRRPP 35, 56, 57, 59, 60
SHAGE FOCUSING ..t 27,28
Stage lift, QUICK-aCHION ... ..o 70, 74
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Stage lowering, QUICK-aCHION...... .. i e 70,73
SO MUCTOMETEIS ...ttt e ettt e e e ettt e e e e e 24
SEOP SHAET .o 64, 65, 70
SWITCNING O L e 74
Y71 (e el aTe o] o USSR ORPPPR 74
SYSTEIM OVEIVIEW ...ttt et e oottt e e oo ettt e e e e e e 15
T

TECNNICAl ATA ... 26
TET QISPIAY e 43, 70, 85
Toggle switch, transmitted/reflected light illuminator ..., 69
000 e 150
L0 = 58
TOUC S C OO e e e 70, 85
Transmitted Gt ..o 111,114,117, 119, 121, 129
Transmitted/reflected light toggle SWitCh ..., 64
Transmitted-light SNUTTEN ... e 64, 66, 68, 69
TrOUBIESNOOTING ... 147
U e 30, 31, 45, 64, 70
V] o=l 1= o T (U [ =) AP ST 31
U

UNIVEISAl CONABNSET ... 36, 68, 114, 117
UM PACKING e 29
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APPENDIX
Carl Zeiss Industrial property rights Axio Imager

6.3 Industrial property rights
Instruments, instrument components or methods described in this manual are protected by patents and
registered utility models:

US6276804

US6392796

US5015082

CH691699

GB2306585

US6123459

DE29821694
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