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Safety

Axiostar

General notes, instrument safety and EMC

Carl Zeiss

General notes on safety

Before starting-up the microscope please
ensure  you have familiarized yourself
thoroughly with the contents of this manual.

Further information can be obtained from our
service department or  from authorized
representatives.

The Axiostar microscope is an optical precision
instrument which may be impaired in its
performance or damaged if handled
improperly.

The microscope must be operated by trained
personnel only who must be aware of the
possible danger involved with microscopy and
the relevant application.

To ensure that the working procedure is safe
and that the microscope functions without
problems, the notes and warnings included in
the operating instructions must be observed.

These are highlighted in the text by the
following symbols:

A CAUTION!

If the safety notes are not observed there is a
risk for the user,

@ CAUTION!

Disconnect the instrument from the line.

A CAUTION!

Hot surface; there is a risk of burns.

|
* | CAUTION!

If the safety notes are not observed there is a
risk that the instrument will be destroyed.

= NOTE!

MNotes which must be observed when working
with the microscope.

Instrument Safety and EMC

The Axiostar microscope was designed,
produced and tested in compliance with DIN EN
61010-1 (IEC 1010-1) ,Safety requirements for
electrical measuring, control and laboratory
instruments”. It left the factory in a perfectly
safe condition.

The  Axiostar microscope  meets  the
requirements of the EC directives 73/23/EC-
appendix 1 and 89/336/EC and the EMC
legislation of 09.11.1992:

Radio interference is suppressed in accordance
with EN 55011 class B

Resistant to jamming in accordance with EN
50082-2

Conformity with the above EC directives is
documented by the CE symbal.

B 40-031 e 12/00




Safety

Carl Zeiss

Unpacking, Transport, Storage, Operation

Axiostar

Unpacking, transport, storage

Please observe the following safety notes when
unpacking, transporting and storing the
Axiostar microscope:

- In accordance with standard practice the
microscope is supplied in a plastic container
with cardboard packaging;, only use the
original packaging for transport.

- Retain the packaging for longer storage
periods ar return of the instrument to the
manufacturer.

When unpacking use the delivery note to
ensure that all configurations and modules
are present.

- Observe transport and storage
temperatures in  accordance with the
technical data.

- Place the microscope on a stable wark
bench.

- Keep optical surfaces free of finger prints.

Disposal

When disposing of the Axiostar microscope
please cbserve the following safety notes:

A

- Defective microscopes do not belong with
domestic waste;
they should be disposed of in the original
packaging and in accordance with the
relevant statutory provisions.

- If in doubt please contact the Carl Zesiss
Microscopy service,

Operation

Please observe the following safety notes when
using the Axiostar microscope:

ANIE

- The microscope can be operated with a line
voltage of 100 — 240 V

- The microscope must only be connected to
a properly installed socket featuring a
grounding contact; the grounding effect
must not be made ineffective by an
extension cable which does not have a
protective ground wire.

- If it is established that the protection meas-
ures are no longer effective:

= switch off the microscope
— safequard against inadvertent operation

= contact an authorized workshop or the
manufacturer to have repairs carried out.

® A A

Always disconnect the instrument from the
line before opening the instrument,
changing the lamps or changing the fuses!

- Only use fuses for the required rated
power!

- The use of makeshift fuses and the shori-
circuiting of the fuse holders are not
permitted!

A\

Be careful of light-emitting diode radiation
when using the LED illuminator. Do not look
directly into the illuminator with your naked
eves from a short distance. When adjustments
are required, the intensity must be reduced
accordingly via the potentiometer, or a suitable
attenuator must be used.

VI
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Safety

Care and Maintenance, Warranty

Carl Zeiss

Care and maintenance

Please observe the following safety notes when

caring

for and maintaining the Axiostar

MmICroscope:

AN\

With the exception of the work specified in
Chapter 4 of this manual ,Care
maintenance and Troubleshoaoting®, no
maintenance or repair may be performed by
the user. We expressly point out that any
other repairs must only be carried out by
our authorized personnel.

Damaged instruments or companents must
only be repaired and maintained by our
service department.

Protect the microscope against dirt, dust
and moisture; these influences can impair
the performance of the instrument.

If the microscope is not in use, protect it
using the dust cover; make sure that it has
been switched off.

A A @

Lamps are to be changed in accordance
with the steps in Chapter 4 ,Carg
Maintenance and Troubleshooting”.

Disconnect the instrument from the line
before changing a lamp.

Let the lamps cool down before changing
them.

Keep the lamps free of finger prints.

Notes on warranty

The Axiostar microscope, including its original

SCCESSOMIEes,
microscope

may only be used for the
technigues described in this

manual. The manufacturer cannot assume any
liability for any other applications.

Please observe the following warranty notes for
the Axiostar microscope;

The manufacturer guarantees that the
instrument has no material and production
defects when delivered.

You must inform us of any defects
immediately and do everything possible to
minimize the damage.

If the manufacturer is informed of such a
defect he is obliged to remove 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 in particular)
or Improper use.

The manufacturer is not liable for damage
caused by faulty operation, negligence or
any other tampering with the instrument, in
particular as a result of removing and
exchanging microscope components or the
use  of accessories from other
manufacturers.

Unauthorized intervention invalidates all
claims against the warranty.
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Instrument description

Axiostar Intended application, Main features Carl Zeiss
1 INSTRUMENT DESCRIPTION
1.1 Name and intended application 1.2 Description and main features

Manufacturer's name:
Axiostar microscope

The Axiostar is a transmitted light microscope
far the visualization of fine structures and forms
in biology and medicine. Typical applications of
the Axiostar include

laboratory microscopy,

doctors’ offices,

training (schools and universities).

Key to fig. 1-1

Evepleces

Binocular tube

Microscope stand

Enurled screw for tube locking

Brightness contral

Croff switch with integrated signal lamp
Fine focusing drive (two-way)

Coarse focusing drive (two-way)

Drive for adjusting mechanical stage

in X diraction

10 Drive for adjusting mechanical stage in ¥ direction
11 Luminous field diaphragm

12 Condenser carrier

12 Lever for adjusting aperture diaghragm
14 Condenser

15 Centering screw for condenser (two-way)
i6  Mechanical stage with specimen holder
17 Objective

18 4 or S-position nosepiece

L0 I o Y T ey TR 5 B 0 W IR )

Thanks to its pyramid design, the Axiostar is a
compact transmitted-light micrascope.

In addition to high-resolution ICS objectives and
the major brightfield, darkfield, phase contrast
and polarization contrast technigues, an
optional camera port for photo and video
documentation is also available to the user.

Major instrument features:

- Sturdy and convenient stand in the pyramid
design

- User-friendly coaxial coarse and fine drive

- Mechanical stage 75 x 30 R with ceramic-
coated stage surface and specimen holder

Space-saving and continuously adjustable
integrated illuminator with long-life 6 ,
20 W halogen lamp

- 0.9/1.25 condenser for brightfield, darkfield
and phase contrast Ph 1, 2, 3

- Ball-bearing, 4- or 5-position nosepiece
with W 0.8 thread

- ICS objectives in the price/performance
categories CP-Achromat, A-Plan and
Achroplan in finely graduated rows

- Binocular tube 45°%/20 1CS with a viewing
height of 425 — 470 mm and binocular
phototube 45°%/20 1CS with folding prism
100% vis / 100% doc

- 10x eyepieces for the field numbers 20 or
18, suitable for eyeaglass wearers, fixed and
adjustable

E 40-031e 12/00
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Instrument description
Microscope modules

Axiostar

1.3 Microscope modules

Fig. 1-2 Axiostar microscope modules

1-4
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Instrument description
Microscope modules

Carl Zeiss

Axiostar Microscope Configurations and Modules

Cat. No.

nat shown

3

8.1
6.2

0
11
12

i
15

Tl
18.1

LAxiostar” microscope stand with 4-position nosepiece W 0.8,

power supply 100 .., 240 W50 ... B0 Hz/B3 VA,

mechanical stage 7 5 % 30 R with ceramic surface, specimen holder with spring dlip R,
condenser carner with drive, luminous field diaphragm with iris, long-life 6 ¥, 20W
halogen lamp, ling cable

LAostar® microscope Stand erh 5 posnmn I'IDSfE'ptE'EE W0.8,
prer supply 100 ... 240 VS0 ... 60 H2/65 VA,
mechanical stage ?5 * 30 R with ceramic surface, specimen holder with spring clip R,
condenser carnier with drive, luminous field diaphragrm with iris, long-life 6 ¥, 20°W
halogen lamp, line cable

LED illumninatar for Axiostar

| Abbe condenser with ‘:vposmun tu:ret

Abbe condenser 0.9/1.25

Emnver‘smn T|Iter E.F!- 3.d=32x2 rnm

| Conversion filter CB 12, d = 32 x 2 mm

Interference wide-band filter green, d = ;2 w4 mm

Slider for darkfield 0.25/0.2

Slider for darkfield D ES.-’D g

5I|der far Fh 1

slider for Fh 2

Slider for Ph 3

_ L‘;ﬂ:n-ptér"d- 3D r'nrn

Binooular tube 45"."'20 ICS

Calor filter carrier
Swina-in polanzer

Polarization filter 32 rmm

1nrm-|.fe BN, Z"EI W halagen I:amp Ispare lamp)

Dust cover K

Dust cover G (if binocular phototube is used}

Line cable with European plug

Line cable with Amencan flat ;:dug

000000-1122-100

0oo000-1112-098

000000-1089- El 19

000000-1092-585

000000-1029- 523

467852-0000- DDI}

467850 9901-000

ﬂE?EDB 0ooo- DOD

| 0o00DO-1037- 994

DDDDDD 1037-895

0o0000-1 G3?~‘392

000000-1033-1 B'.I'

000000-1037-993

000000-1059-241

444020-0000-000

| 452928-0000-000

EH:I 0000-1097-701

E}DDDDD 1013-262

d453 1 ? CICICICI 000

451 834-0000-000

453617-0000-000

473600-0000-000

380079-9690-000

459300-0000-000

4593{]5 DDDI}[}DD

Separate powsr unit 12V, 1.25 A

Qoooo0-1103-709

22

12V battery adapter cable, 4m long

0ooo00-0426-575

not shown

Container for Axiostar

000000-1027-042

B 40-031 e
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Instrument description
Carl Zeiss Objectives Axiostar

1.4 Objectives

The objectives are the optical centerpiece of
the microscope.

The following is an example of how objectives
can be labeled:

CP-ACHROMAT 10x¢/0.25 eof-.

where:

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

0.25 = numerical aperture
== infinite tube length

=  can be used with cover slip thickness
D=0or0.17 mm

or

0.17 = can be used with cover slip thickness
D=0.17 mm

and

il =  oil immersion objective

Ph 2 = phase contrast objective with green
objective labeling and annular
diaphragm Ph 2

The objective magnification multiplied by the
eyepiece maanification (usually 10x) results in
the visual overall magnification:

e. g 10x 10 = 100x,

The numerical aperture x 1000,

e. g, 0.25 x 1000 = 250x, is the highest
useful magnification, i.e. no further details are
resalved above that limit.

=

The objective labeling "==" indicates that these
objectives may only be used with microscopes
featuring an infinite tube length and not with
instruments whose objectives are marked with
"160" as their mechanical tube length.

The exact observance of the cover slip thickness
of 0.17 mm is all the more necessary the
higher the numerical aperture of the
objective.  Therefore, so-called "Corr"
objectives can be set for different cover slip
thicknesses via a correction ring. For this, a
specimen area is searched, and the position of
the correction ring where optimum focus and
image contrast are obtained is determined
(refocusing is always reguired).

Immersion objectives are always insensitive to
differences in cover slip thickness.

When immersion objectives are used, the air
between the cover slip and the objective is
replaced with a liquid, which is immersion oil
in most cases. The plastic oiler containing
20ml of 581N Immersol is particularly
suitable for this purpose.

Due to their short working distance, objectives

25x and higher feature resilient mounts
(specimen protection).

1-6
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Instrument description
Objectives

Carl Zeiss

The following objectives are available for the Axiostar microscope:

Microscopy
Technigue

Objective

Magnification/
Numerical
Aperture

Free working
distance
FAL [mm]

Cover slip
thickness
D [mm]

Cat.No.

Phase contrast

Transm.-light brightfield

CP- ﬁ.x:hmmat

CP-Ac I"nru::urnat

CP-Achromat

CP-Achromat

E-x."EI 12

Dx-"ﬂ ?a

400, 65

100=41.25 Dll

CP-Achromat

CP- .-’-'u:h romat

CP Achromat

EF-Ach romat

100.25 Ph 1
A/065 Ph 2

142

= |

0.3

':l 17
D.‘I?

a7

07

4-*-1‘.]92[} 0000-000

4-1'!2!9 30-0000-000
440950-0000-000

440980-0000-000

440931-0000-000

440951 -0000-000
000000-1007-159

440981-0000-000

Phase contrast

Transm.-light brighttield

A-Flan

A Plan

20><.-’CI 45

.ﬁ. Plan

A-Plan

A-Flan

f‘a Flan

ﬁ. Plan

A-Plan

A-Plan

10:/0.25 Fh 1

EI'I?

-141{'.I41 C'EIE'CI EH:IC'

441020-0000 ﬂCID
441 GEGJUGDI}UDD

-'.1.-"-1 1040- ﬂEﬂO—ﬂDU

4£'I 1 DEG—{IDGD—QDCI

dd‘IIJBD{JUCIEI 0o0
4&1031 0000-000

4-4'1051 DDDCI I}EID

441081-0000-000

Fhase contrast

Transm.-light brightfield

Achroplan

ﬂchropla-n

hruplnn

Ac hru::-pfan

Achropian

Achroplan

Achraplan

Achroplan

Achraplan

Achroplan

Achroplan

Achropian

Achroptan

S0=0.90 'Dll

63080

B3x/0.95

1I:IC'><.-’1 EECII

1EICI>¢-“I 25 Dll Iris

‘I".Ix."{:l 25 Fh i

d0=/0.65 Ph 2

100=1.25 Qil Ph 3

20045 Fh2 | 0s3
‘ a{diﬁd_éé_ﬁn"i""m e et
100<12501Ph3 | 023
ax/0.10 1.1
B
"2_6;5655_" i {[nie: Siga e
Taeees T [ e

| 0

nw

'::'.1?
T

0.7

0.7

07

no cover slip)
0.7

0Aa7

440020-0000-000
440030-0000-000

440040-0000-000

A440050- EG{]I}GW

440057-0000- DEICI

Eor e e R e e

440060-0000-000

440068-0000-000

440080-0000-000

440086-0000-000

440021 -0000-000

240041-0000-000

440051-0000-000

440081-0000-000

Transm.-light brightfiid

Flan-Meofluar

2.5:4/0.075

440310-0000-000

B 40-031e
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Instrument description

Carl Zeiss Eyepieces, Stage micrometers, Eyepiece reticles Axiostar

15 Eyepieces

The following eyepieces are offered for the Axiostar:

Eyepiece Image angle Cat. No.

Eyepiece PL 10x/18 Br. 3g° 444131-9901-000
Evepiece PL 10x¢/18 Br. foc. 37 444132-9901-000
Eyepiece E-PL 10x/20 Br. 43° 444231-9901-000
Eyepiece E-PL 10x/20 Br. foc. 43° 444232-9902-000
Eyepiece PL 16x/16 Br. 54° 444A053-0000-000
Eyepiece PL 16x/16 Br. foc. 54° 444054-0000-000

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

1.6 Stage micrometers and eyepiece reticles

Measuring and counting using the microscope requires stage micrometers and eyepiece reticles, 2 small
selection of which is listed below:

llustration Description, Technical Data Cat. No.

Stage micrometer, positive 5 + 100/100 y 474026-0000-000
D=017 mm

gradation on the +y-axis: 5 mm in 5 intervals;
gradation on the —y-axis:

1 mrm in 100 intervals with two opposing
scales = 10 pm

Accuracy £1 pm

Crossline micrometer disk 14:140 / d = 26 ASADE0-0000-000
mm

gradation length = 14 mm
increments = 0.1 mm

gradation tolerance < 0.001 mm

1-8 B 40-031e 12/00
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Instrument description
Axiostar Stage micrometers, Eyepiece reticles Carl Zeiss

Q Crossline disk / d = 26 mm 474064-0000-000

Crossline micrometer disk 10:100/d = 474066-9901-000
26 mm

gradation length = 10 mm
increments = 0.1 mm

gradation tolerance < 0.001 mm

MNet micrometer A7A068-0000-000
12,5x12.5/5:10 / d = 26 mm

area 12.5 x 12.5 mm, divided in fields of 5 =
Sor10x 10

Photo reticle MC 2.5x / d = 26 mm 454075-0000-000
for 35mm photography with an additional
maanification of 2.5x or for large-format
photography with a 10x additional
maanification

Fixed pointer for focusing eyepiece / 000000-1095-418
d =26 mm
To point toward objects in the specimen

;

Q

0= If an eyepiece reticle is used, the binocular tube or the phototube must be equipped with two

foc. eyepieces containing an adjustable eyelens, into one of which the eyepiece reticle is
mounted.

B 40-031e 12/00 1-9




Instrument description
Carl Zeiss Technical Data Axiostar

1.7 Technical data

(1) Dimensions (width x depth x height)

Stand With BINOCUIAr TUBE ...ttt ee e et e et oo ses e ermranes approx. 200 x 350 % 450 mm
5375 {1 oG5 W | ) G2 310 = SR OO0 U SN SO B approx. 200 x 350 x 450 mm
Overall height including T2 adapter and CONTAX ARIA SLR camera housing .............. approx. 570 mm

(2) Weight

et o el T ) o] S—————— s e A e bR approx. 6.7 kg
(3) Ambient conditions

Storage and transport (in packaging):

Bermissible ambient temperattrB i i i s e s e -40 to +70 °C
Permissible relative humidity (without condensation)...........ccociiieiiiiiesiine s max, 100 %

Operation:

PenmissiiE Smbiant [EMPErahiure. ..o o T R i im i TR +10 to +35 °C
Permissible relative humidity (without condensation)............ccooceiiiioieiisiiensesinne e mMax. 85 %
A T PR R s e L e B T e s e e 200 hPa to 1060 hPa
(4) Operating data

A e G B S s o s F T T PETTIV A ETRY TS ST Toe TS o oA S SR TO N TS closed rooms
PO e O S L L L O R s T e ra e v I
001 T=Ta T 3 11 o |- O MR R R e o e P o St RSl . (SRR L e o P 20
) (e (e iy | [ Y R SN o in compliance with DIN EN 61010-1 {IEC 1010-1) including
........................................................................................................................ CSA and UL directives
o T i s - R, et g e I IR S o = Lol e
B e O A A O I e i e e e N e S R i R R S o e R I
Radio interference SUPPTression ....cooiviviiiieerier e et in accardance with EN 55011 Class B
N AR e e e e A SR 100 to 240 V (10 %)
Conversion of the voltage is not necessary by using the wide range power supply !

e R e e R i e T e e R S e e 50 to 60 Hz
PO OT: COTISTITIETTEIIE e dtviov s ram it e s g 3 B eSS S T RS PR TP s S n e max. 65 VA
T L o et s 0 1 e i S A stabilized, adjustable from 1.5t0 6 V

(5) Fuses in accordance with IEC 127

T O B = e e L Ll e L e B B e TO8A; 250V; 5x 20 mm
(6) Light source

7 D T g o e L e P HALB V, 20 W
Adiustment of the gL S0UIEE .. ... iereirsssorives iosasinssinsrsmme sonsansismiimnin iy continuous, 1.5 to 6 V DC
1-10 B 40-031e 12/00
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Instrument description
Axiostar Technical Data Carl Zeiss

Color temperature at 6

s [ e R e e R e S b o e S S e 1000 h

LR OIS AR s e e i T e e s e s e e e e s 20x 2.0 mm

(7) Opto-mechanical data

Stand With sta3ge focusiNg iimariisiimn s i s e with coarse drive * (4 mm/U)
................................................................................................................... and fine drive (0.4 mm/U)
............................................................................................................................... overall lift 15 mm
] 1T Ta 1 4= [ - R R o e, manually via 4/5-position nosepiece
OBJBCHIVES ..ot eae e ecns e teesmsssse e eseseesnnee e CS liNE OF ObjeCtives with W 0.8 thread
B e e B L R A o o B e e e 30 mm plug-in diameter
R DO T T o i i v kammmmgids om sy o PL 10x/18 Br. and PL 10x/18 Br. foc. or
wittr fielcRumBer: 207 sl R E- PL 10%/20 Br. and E- PL 10x/20 Br. foc.
Lo A i T L R e e mechanical stage 75 x 30 R with ceramic surface
B [rprt [ (o] g in b o (2 o 1 NSV S B Bt S (RN o 160 x 140 mm
Travel range: (Width ) depth)i. i dciiminmammmiii s i v f s e 75 x 30 mm
3 o T T et VN PR with spring clip to the right for one-handed operation
Abbe-condenser 0.9/1.25........ccccvvviivininens for V,,, < 4x with wide angle function 445312-0000-000
Binocular tube 45%/20 ;
A KITIAETY I TITHIIET s cnirsnessmas ivvesitus ss o samisisss e ek it S SV R S AR R AR By e 20
I DK DIy HSEAIICR L. v s nsta thns sirantt e snshieshrabasanis S 00 can be set between 55 and 75 mm
VBN BTN oo o e i i s s 5 A s e A S S PR AT S S SR AR R4 P o3 SR e ia e 45°
AN EOEI R TR IR o s R o i o Ll 425 - 470 mm
LT 1 o) e S S e L e e tube factor 1x
Binocular phototube 45°%/20 ;
AN T PR RO e vt e s G s S i B TR e 20
I D DD A S ANEE . s vsmsvsssensns awasins s vn s oxsam i s Eaeaysans can be set between 55 and 75 mm
e e i L T T TR 0 ot b e Sl e 45°
A lal p (g i o g o O gt S S e, S o e 425 — 470 mm
Ty S n pa i e oL S o s e L tube factor 1x
(@5 5 o | 6L g 510 ) Eoee e e e e e R S tube factor 1x
CAMErAVIOO0 POIT ssiiti fai v i s v Sra e ey S R s oo e A e s interface 60 mm
switched Via ToIaING PSS Vs S s s 100% vis / 100% doc

' For photography using artificial light color reversal film for 3200 K, the conversion filter CB 3 (467852)
produces the correct color temperature in the light path,

* The scale on the coarse drive (0 to 400) permits the orienting measurement of the object thickness:
1 increment corresponds 10 approx. 5 um

B 40-031e 12/00 1-11
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Start-Up

Axiostar Contents, List of illustrations Carl Zeiss
START-UP

Contents

2 B I B S oo o Ly U e o oy i e 2-2
748 tnpacking the nstrummenti: i a c T T 2-2
2.2 AaEhEICORIUDER. .. o B e e e it e 2-2
2.2.1 Attachment ot bnotwar IR AT ZE TS s oriscnmmsioimnseminys o is 0o S i sansiing aovinssmmmasng 2-2
2.2.2 Attachment of binccular phototube 4520 ICS i i i 2-2
2:3 SCreWING=iD ohoblectiVes i smiimiii s s R 2-3
2.4 el (] o) bty = e <y e A SOON) NN | - - ST | SSees 2-3
2.4.1 INSEEHONOT EYEDIRCE TRHCIR s s riinitins v oriivsions v eseiins s bivassin hen et bt i ity e iy S 2-4
2.4.2 Compensation of ametropia when eyepiece reticles are used.......iciii.... 2-4
243 haianlaileta et Bl e (TaTa Mo Tolay | s et i b e AR e S e e R e 2-4
2% Setting of interpupillary distance and viewing height .......c..ocomimiiiiiinennn 279
2.6 Attachment of specimen holder to mechanical stage 7S < 30 R 2-6
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271 Attachment of Abbe condenser 0.9/1.25 ......ovviioveoerrene e ece e abnie s iaansees 2-7
2.7.2 Insertion of slider for phase contrast or darkfield ......cooveeveiiiiiiii e 2-7
2053 Attachment of Abbe condenser with 5-DOSIHON TUMTBT ..o rrn e sreies 278
2.7.4 Attaenment ol EEE illuminators i il s i i i i i b mhR s 2-9
2.8 Attachment of colored disk carrier, polarizer or wide-angle Unit...........ccooievesiniiiainess 2-11
2.9 Cannecting the instrument 15 Ahe lINE L v e v s cimil covienis i ramasmmms s it ed s 4 5 sl 2-12
List of illustrations

Fig. 2-1 Attachment of binocular tube/PhototUDE .. s ssrnssre s i adisennsss 2-2
Fig::222 Serewingzirmaf objectiVes: sl sy i s e T s oot 2-3
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Fig: 254 IHSerion OF oy opieee TRtICIE s i ciseeedimsressssires iyt o b B et e 2-4
Fig. 2-5 Setting ofiinterpupillany! diStanCe.. . ...ooiii i ittt it s ians i savsinse 2-5
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Fig. 2-7  Attachment of specimen holder to mechanical stage 75 X 30 R ......ccocviininiriniraneeeiane 2-6
Fig. 2-8 Attachmantaf ABDE condensBriiGAL 2D ... nis i v i s s ey sy e ¥ o s m s e 2-7
Fig. 2-9  Insertion of slider for phase contrast or darkfield ... 2-7
Fig. 2-10  Attachment of Abbe condenser with S-position TUMMET......coooiiiiiiiiiiiiiicise e 278
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Fig. 2-12  Connection of LED illuminator 10 POWET SOUITE .....c..iiiumiiaiviimiisssisisssinse oiassisissnsnssss 2-10
Bild 2-13  Attachment of colored disk carrier, polarizer or wide angle unit...............i 2-11
Bild 2-14 Connecting the instrument 10 the INe.........cooviererrsmsermmmssemisrmessnsnrsssessassssasssasnannse 2-12
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Start-Up
Carl Zeiss Unpacking, Attachment of Tubes Axiostar
2 START-UP 2.1 Unpacking the instrument
The Axiostar microscope, including accessories,
=

Before installing and starting-up the Axiostar,
carefully read through and observe the notes
on safety (page V 1f.).

-

To prevent finger prints, do not touch optical
surfaces when unpacking!

[Dust cap

Binocuiar tube

Binocular phototubea

Hexaganal screvy

Knurled screw

Threaded hale for knurled or hexagonal screw

0L I Ll b —

Fig. 2-1 Attachment of binocular tube/phototube

iz delivered in standard packaging.

¢ Remove the microscope from the transport
case and place it on the wark table.

» [Keep the packaging so that the instrument
can be stored for a longer period of time or
returned to the manufacturer.

2.2 Attachment of tube

One knurled screw and one hexagonal screw
each are supplied for the binocular tube
(phototube) 45°/20 1cs. Any of these screws
can be used to clamp the tube (phototube) to
the stand.

e Screw the required screw into the threaded
hole (2-1/6) in the stand.

2.2.1 Attachment of binocular tube
457720 1cs

« Remove dust covers (2-1/1) from tube
underside and the dovetall mount on the
stand by unscrewing the knurled screw
(2-1/5) or the hexagonal screw (2-1/4) from
the stand.

¢ Hold the binocular tube (2-1/2) in a slightly
inclined position to the left, attach it to the
stand mount via the dovetail and turn it to
the required observation position;
both the illustrated rotation and the 180°
backward rotation are possible.

« Tighten the knurled screw (2-1/5) or the
hexagonal screw (2-1/4).

2.2.2 Attachment of binocular
phototube 45°/20 1C5

« Remove dust caps (2-1/1); loosen knurled
screw (2-1/5) or hexagonal screw (2-1/4).

« Attach the binocular phototube (2-1/3) to
the stand mount in the same way as the
binocular tube.

» Tighten knurled screw (2-1/5) or hexagonal
screw (2-1/4).

2-2
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Start-Up
Insertion of objectives and eyepieces

Axiostar

Carl Zeiss

2.3 Screwing-in of objectives

» Remove dustcaps (2-2/2) according to the
number of objectives and screw objectives
(2-2/3) into nosepiece (2-2/1) clockwise one
by one, starting with the lowest
magnification.

=

The dust caps should remain on  those
nosepiece eyes which are not required.

2.4 Insertion of eyepieces

= Remove both protection caps (2-3/4) from the
binocular tube (2-3/3).

e Insert the fixed eyepiece, e. g. PL 10x/18 Br.
(2-3/2), into the right tube and the focusing
eyepiece PL 10x/18 Br. foc. (2-3/1) into the
left tube.

=

The focusing eyepiece is used to compensate for
ametropia of the eyes.

2 3
1 4 or S-position nosapiece
2 Dust cap
= Ohjective

Fig. 2-2 Screwing-in of objectives

Focusing eyepiece
Fizad eyepiece
Binocular tube
Drust caps

Pl B =

Fig. 2-3 Insertion of eyepieces

B 40-031e 12/00
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Carl Zeiss

Start-Up

Eyepiece reticles

Axiostar

R Zero point pesition of diopter scale with eyepiece
reticle

W Zero point position of diopter scale without

gyepiece reticle

Evecup

Spectacle pratection ning

Evepiece reticle

hount

B iy pao—

Fig. 2-4 Insertion of eyepiece reticle

241 Insertion of eyepiece reticle

The eyepieces PL 10x/18 Br. foc. and
E-PL 10x/20 Br. foc, are intended for use with
eyepiece reticles (see chapter 1.6).

The slight image shift caused by the additional
path through the glass is taken into account
on the diopter scale by the fact that the zero
point position is indicated not by the white
dot (2-4/W) but by the red dot (2-4/R).

The eyepiece reticles (2-4/3) have been
attached to screw-in mounts (2-4/4) to allow
easy replacement:

e LUnscrew the mount containing the
eyepiece reticle from the eyepiece.

e Screw in the new mount containing the
required eyepiece reticle.

2.4.2 Compensation of ametropia
when eyepiece reticles are

used

The correct use of an eyepiece reticle requires
two focusing eyepieces, e. g. PL 10x/18
Br. foc., ta make it possible to compensate for
possible ametropia of the observer's eyes.

e Use the eyelens of the focusing eyepiece
to focus on the line figure of the eyepiece
reticle.

e« Focus on the microscope image of a
specimen via the focusing drive by looking
through the eyepiece with reticle.

When the image and the eyepiece reticle are
in focus in this eyepiece, focus the image for
the second eye via the focusing eyelens of the
second eyepiece,

=

If the image is focused for the second eye
using the focusing eyelens, the position of the
focusing drive on the stand must not be
changed.

243 Attachment of folding eyecups

The eyepieces are equipped with rubber rings
to protect the spectacles from scratches.
These rings can be replaced with folding
eyecups, If wanted.

+ Remove the rubber rings (2-4/2) from the
eyepieces and attach the eyecups (2-4/1).

Sometimes, the spectacle protection rings fit
very tightly in the eyepiece groove so that a
dull object (e.g. tooth pick) is required to press
them out.

2-4
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Start-Up
Axiostar Interpupillary distance, Viewing height Carl Zeiss

2.5 Setting of interpupillary
distance and viewing height

» The eyepiece distance is matched to the
individual interpupillary distance of the
observer by swinging the eyepiece tubes
symmetrically towards one another (2-5).

Fig. 2-5 Setting of interpupillary distance

« The viewing height is matched to the
requirements of the individual user by
swinging the eyepiece tubes upwards
(2-B/A) or downwards (2-6/B).

Fig. 2-6  Setting of viewing height

& & @& & & DS EFEDDEHN DS DRSS
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start-Up
Carl Zeiss Mechanical stage, Specimen holder Axiostar
2.6 Attachment of specimen holder

Specimen holder with spring clip

speamen holder with spring clip

Specimen haolder for one-handed operation
Coarial drive

Vernier scales

hMechanical stage

Microscope slide

P L P —

b [ =

Fig. 2-7 Attachment of specimen holder to
mechanical stage 75 x 30 R

to mechanical stage 75 x 30 R

The Axiostar microscope stand features the
mechanical stage 75 x 30 R with ceramic
coating (2-7/6).

The specimen is precisely moved in x and y
using the coaxial drive {2-7/4).

The x/y gradation on the stage surface (2-7/5)
with the two vernier scales helps to relocate
certain specimen spots.

The readily mounted specimen holder with
spring clip R (453536-0000-000) (2-7/1) is part
of the standard configuration.

As an alternative it is also possible to use

the specimen holder with spring clip R
(473448-0000-000) (2-7/2)

or

the specimen holder for one-handed
operation (453548-0000-000) (2-7/3).

* Here, the microscope slide (2-7/7) s
inserted into the specimen holder along the
guiding edge, the spring clip is swung out
and will automatically clamp the microscope
slide in its stop position.

= The specimen holders can be easily
exchanged in the x-direction using the two
fixing screws on the guiding rail.

e |loosen the two fixing screws, pull out

specimen holder to the front and insert new
specimen holder until it engages in the
guiding slots. Tighten the two fixing screws
again.

2-b
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4
. Start-Up
Axiostar Condensors Carl Zeiss
W
v 2.7 Attachment of condensers
& 2.7.1 Attachment of Abbe condenser
o 0.9/1.25
o » Unscrew both centering screws (2-8/3) on
: the condenser carrier (2-8/1) until the Abbe
& condenser 0.9/1.25 (2-8/7) can be easily
inserted into the condenser carrier,
B

* [nsert the condenser into the condenser
carrier in such a way that

1. the dovetail of the condenser is pressed
against the spring pin (2-8/2) in the
condenser carrier and

2. the orientation screw (2-8/58) on the
underside of the condenser enters the
groove (2-8/4) on the condenser carrier.

« Tighten both centering screws (2-8/3) on Condenses carper

: Spring pin
the condenser carrier (2-8/1) until they c’;i,-lﬂ.;,ia; SCrEws
engage in the dovetail and keep the Groove

Crientation screw
Aperture diaphragm levar
Candenszer

condenser (2-8/7) in position.

=4 LA sl pa —

Fig. 2-8 Attachment of Abbe condenser 0.9/1.25

2.7.2 Insertion of slider for phase
contrast or darkfield

e Insert the slider (2-5/3) until it engages in
the opening in the condenser (2-9/1): the
orientation screw  (2-9/4) must face
upwards and engage in the guiding slot
(2-9/2).

Candenser

Guiding slot

Slider for phase contrast or darkfield
Orientation screw

S

Fig. 2-3 Insertion of slider for phase contrast or
darkfield

B 40-031e 12/00 2-7
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Carl Zeiss

Start-Up

Condensors Axiostar

ot I R V) B SR I N R

Condenser carrier

Spring pin

Centenng sorews

Groove

Cirientation screw
Aperiure diaphragm lever
Condenser

Fig. 2-10 Attachment of Abbe condenser with

5-position turret

2.7.3 Attachment of Abbe condenser
with 5-position turret

Attachment is made in the same way as that of
the Abbe condenser 0.9/1.25.

» Loosen both centering screws (2-10/3) on
the condenser carrier (2-10/1).

e Press condenser with dovetail against the
spring pin (2-10/2) in the condenser carrier.
Make sure that the orientation screw
(2-10/5) on the condenser engages in the
groove (2-10/4) of the condenser carrier.

« Tighten both centering screws (2-10/3) on
the condenser carrier (2-10/1) until they
engage in the dovetaill and hold the
condenser (2-10/7) in position.

B 40-031e 12/00
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Start-Up

Axiostar LED illuminator

Carl Zeiss

2.74 Attachment of LED illuminator

o Insert LED illuminator (2-11/3) in the
condenser carrier (2-11/1) in the same way
as the Abbe condensers.

« Tighten bath centering screws (2-11/2) until
the LED illuminator lies approximately in the
center of the beam path.

e |lse condenser drive (2-11/4) 10 move the
condenser carrier into the topmaost position.

Power to the LED illuminator can be supplied
either via the line power unit or, independent
of the line, via a commercially available SV
Alkaline battery (9V/Ni Cd battery block) in
the integrated battery compartment, or via an
external voltage source ranging from 11 to
14V DC (e.g. 12V car battery). The external
voltage source must permit a constant current
of up to approx. 120 mA to be loaded.

The LED illuminator provides pleasant, color-
neutral white light with a constant color
temperature independent of the set brightness.
It is suitable for objectives ranging from 2.5x to
100x. The light-emitting diodes have a long life
and cause only minor operating costs.

Operation with power unit

 |nsert country-specific adapter (2-12/10})
into the power unit (2-12/9).

o |nsert angled connector of the power unit
(2-12/9) into the +12 V socket (2-12/2) of
the LED illuminator (2-12/1).

» Connect power unit to the line.

=

The operation life with battery operation
strongly depends on the set brightness and the
loading capacity of the battery.

Condenser carriar
Centernng screw
LED illuminator
Condenser drive

Bl ko

Fig. 2-11 Attachment of LED illuminator

A

Be careful of light-emitting diode radiation
when using the LED illuminator. Do not look
directly into the illuminator with your naked
eyes from a short distance. When adjustments
are required, the intensity must be reduced
accordingly via the potentiometer, or a suitable
attenuatar must be used.

B40-031e 12/00
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Start-Up

Carl Zeiss LED illuminator Axiostar

LED illuminator

+12 V sacket

Control

Taagle switch

Battery compartment

9 Alkaline battery
Cover

Holding screw

Powver unit

10 Country-specific adapter
11 12 V battery-adapter cable (4 m long)
12 Cable holder

Fig. 2-12 Connection of LED illuminator to power
source

W = O L In L P —

Operation with 9V Alkaline battery
(9 V / Ni Cd battery block)

= Turn holding screw (2-12/8) on the cover
{2-12/7) of the battery compartment to the
left and remove the cover.

e Insert 9V Alkaline battery (2-12/6) into the
battery compartment (2-12/5) with the
terminals in  front (plus pole points
upwards),

» Attach cover, press it on and fix it in
position by turning the holding screw to the
right.

Operation with external voltage supply

= Insert angled connector of the 12 V battery-
adapter cable (2-12/11) into the +12V
socket (2-12/2) of the LED illuminator.

e (Connect cable clamps of the 12V battery-
adapter cable (2-12/11) to the used 12V
battery:
red clamp to plus pole (+),
black clamp to minus pole (-).

Depending on the brightness set via the control
(2-12/3), the integrated current control
guarantees constant brightness as long as there
is sufficient loading capacity from the battery. If
the loading capacity is exhausted, the LED
illuminator will go out or drop to minimum
brightness.

« After connection to the voltage source,
switch the LED illuminator on or off via the
toggle switch (2-12/4).

« Match the illumination intensity via the
control (2-12/3).

A\

Make absolutely sure to avoid intense
moistening of the 12V battery-adapter cable
with liguids

2-10
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Axiostar

Start-Up
Colored disk carrier, polarizer, wide-angle unit

Carl Zeiss

2.8

Attachment of colored disk
carrier, polarizer or wide-angle
unit

Hold colored disk carrier (2-13/2) parallel to
the underside of the condenser carrier
(2-13/1) and screw the holding balts of the
colored disk carrier (2-13/6) into the front
thread on the bottom left of the condenser
carrier (2-13/1, position a) using the 90°-
offset hexagonal key SW 2 (2-13/5) until it
engages.

Screw stop balt (2-13/3) with adjusting lever
(2-13/4) into the rear thread on the
condenser carrier (2-13/1, position b) until it
engages,

Screw wide-angle unit or swing-in  palarizer
(2-13/8}) with exceeding threaded bolt
(2-13/8, position a) into the front threaded
hole of the condenser carrier (2-13/1,
position a) by turning the entire wide-angle
unit (or the polarizer). Screw in the unit
until the threaded hole of the holding angle
(2-13/1, position b) lies below the rear
threaded hole of the condenser carrier and
contacts the underside of the condenser.

Then use the slotted screwdriver to screw
the holding angle to the underside of the
condenser carrier (2-13/1, position b) with
the supplied slotted scraw.

00~ ' U 8 Ll k) =

Condenser carrigr

Colored disk carrier

Stop holt

Adjusting lever

Hexagonal key SW 2

Holding baolt

Slotted screwdriver

Wide angle unit or swiveling polarizer

Bild 2-13 Attachment of colored disk carrier,

polarizer or wide angle unit
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Carl Zeiss Connection to the line Axiostar

1 Instrument socket
2 Line cannector

3 Line plug

4 Onfaff switch

Bild 2-14 Connecting the instrument to the line

2.9

A2

Connecting the instrument to
the line

The microscope can be operated using line
voltages of 100 — 240 V without conversian.

Connect the line cable with connector
{2-14/2) to the instrument socket (2-14/1)
and connect the earth-contact plug (2-14/3)
to the line.

Switch on the instrument via the onfoff
switch {2-14/4) on the left-hand side of the
instrument,

The green LED integrated into the onfoff
switch lights up to indicate that the
instrument is ready for operation (switch in
“|* position). The integrated halogen lamp
must also be on.

2-12
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Axiostar Switch on the instrument

Carl Zeiss

3 OPERATION
3.1 Switch on the instrument

¢ Switch on the instrument via the On/Off
switch (3-1/1).

» The green LED integrated in the on/off
switch lights up to indicate that the
instrument is ready for operation (switch in
"I* position). The integrated 6 V 20 W long-
life halogen lamp must also be on.

=

The Axiostar microscope is supplied with
factory-aligned illumination. The illumination
need not be adjusted even when the lamp is
exchanged by the customers themselves.

e Set the required brightness via the
brightness control (3-1/2).

= [epending on the application, place one or
several of the following dia. 32 filters
(3-2/1) on the dust-protection glass of the
luminous-field diaphragm (3-2/2) , e.q.

- Interference wide-band filter, green, 32x4,
for contrast enhancement in  b/w
photography of stained sections and for
phase contrast.

- CB 3 conversion filter, 32x2, to generate
the correct color temperature of 3200 K
when artificial light color reversal film is
used.

CB 3, 32x2, and CB 12, 32x2, conversion
filters for use with daylight color film.

=

When the LED illuminator is used instead of a
condenser, it must be switched on via the
toggle switch, and the illumination intensity
must be set via the control. Setting of Kdhler
illumination is not required on account of the
homogeneous field illumination up to diameter
20 mm. Only when objective 2.5x is used, it
may be necessary to center the LED illuminator
and to slightly lower the condenser carrier,

1 On/off switch with integrated control lamp
Brightness control

Fig. 3-1 Switch on the instrument

1 Filter
Lurninous-field diaphragm with dust protection
glass

Fig. 3-2 Insertion of filters

B40-031e 12/00
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Operation
Carl Zeiss Transmitted-light brightfield Axiostar
3.2 Using the transmitted-light 3:2.2 Transmitted-light brightfield
brightfield technique configuration
A Each Axiostar microscope can be configured
3.2.1 General principle to permit the transmitted-light brightfield

Transmitted-light brightfield microscopy is the
most usual of all the optical microscopy
technigues, since it allows the easy and fast
viewing of high-contrast or stained specimens
(e.g. blood smears).

In order to obtain optimum resolution with full
illumination of the field, the condenser, the
luminous-field diaphragm and the aperture
diaphragm must be set in accordance with the
rules of the KOHLER illumination principle.

Here, the illumination cone is adapted to the
objective's opening cone. In this way, the
numerical aperture of the optical system is
used, and “superfluous” light, which can cause
interference in the form of scattered light, is
prevented.

Brightness control
2 Aperiure diaphragm lever
3 Condenser drive

Fig. 3-3 Transmitted-light brightfield for
KOHLER iflumination, preparation

technigue.

- When using the Abbe condenser with 5-

position turret, set the brightfield position
(H) via the turret disk.

- If aslider for phase contrast is available with
the Abbe condenser, it must be removed
when using the transmitted-light brightfield
techique.

3.2.3 Setting of transmitted-light
brightfield for KOHLER

illumination

Requirement:

- As described in chapter 2, the microscope is
ready for operation and switched on
according to section 3.1.

Settings:

o First, place a high-contrast specimen with
0.17 mm cover slip on top of the
mechanical stage 75x30 R.

e Set image brightness using the brightness
control (3-3/1) on the microscope stand.

e Move the Abbe condenser 0.9/1.25 to the
upper stop position via the condenser drive
(3-3/3) and move aperture diaphragm lever
(3-3/2) to the center position.

3-4

B 40-031 e 12/00

- * *+ * ® *T * T T T °H H» 2 O + *+ T S » * 2 T HA T LA DH D W® D




& @& & @ @SB ESGEDE S EE DSBS S S e

Operation

Axiostar Transmitted-light brightfield

Carl Zeiss

=

Since field size and the objective aperture
change after every objective change, the
luminous-field  diaphragm and  aperture
diaphragm settings must be repeated to ensure
optimum results. For objectives < 4x, the
overview unit must be swung into the beam
path (see chapter 2.8).

e Swing 10x objective into beam path via
knurled ring (3-4/5) of the nosepiece.

« Look through the fixed eyepiece of the
binocular tube (3-4/6) first and focus on the
object via the coaxial drive (3-4/1).

« Then set the focus for the other eye by
turning the eyelens of the focusing
eyepiece.

¢ Close luminous-field diaphragm (3-4/2) until
it is visible in the field of view, even if not in
focus (3-4/A).

s |lsg the condenser drive (3-3/3) to lower the
condenser  until  the  luminous-field
diaphraagm is sufficiently in focus (3-4/B)

« Center (3-4/C) luminous-field diaphragm
using both centering screws (3-4/4) and
then open it until the edge of the
diaphragm just disappears from the field of
views (3-4/D).

e For aperture diaphragm setting (contrast),
remove one eyepiece from the tube and
look into the tube with your naked eye. Use
lever (3-4/3) to set the aperture diaphragm
to approx. 2/3 ... 4/5 of the diameter of the
objective exit pupil (3-4/E). In most
applications, this setting of the aperture
diaphragm provides optimum contrast at
almost full resolution and therefore the best
compromise for the human eye.

= Replace eyepiece into the tube.

Coaxial drive

Lumirnous field diaphragm

Lever for aperture diaphragm setting
Centering screws for condenser
knurled ring - nosepiece

Binocular tube

h WA B W R —

Fig. 3-4 Setting of transmitted-light brighfield
for KOHLER illumination

B 40-031e 12/00
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Carl Zeiss

Transmitted-light phase contrast Axiostar

Evalens — auxiliary microscaps
Knurled ring = auxiliary microscope
Auxiliary microscope

Binocular tube/phototube
Hexaganal key S\W 2

Centering screws for annular diaphragm centering
Lumingus field diaphragm

Slider for phase contrast

Lever for aperture diaphragm
Phase contrast chjective

Diopter

S e BT = B = M B R W B N MV I X R

— i

|
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ig. 3-5 Setting of transmitted-light phase contrast

3.3 Using transmitted-light phase
contrast
3319 General principle

The phase contrast technique is ideal for
examinations of thin, unstained specimens, e.g.
culture cells.

The phase contrast technigue uses the optical
modulators "phase stop and phase ring" and
the interference procedures during the
formation of the intermediate image to change
the small phase differences in intensity and
color differences which are visible to the human
eye,

0=

Optimum phase contrast requires a high level of
cleanliness!

Therefore, clean the front lens of the objective
used, the visible condenser surfaces, the upper
cover slip surface and the lower carrier plate
surface of the specimen with particular care
and carefully remove grease.

3.3.2 Transmitted-light phase contrast
configuration

- Abbe condenser 0.9/1.25 and slider for
phase contrast, e.g. Ph 2.

When using the Abbe condenser with 5-
position turret, set the relevant phase stop
position (Ph1, Ph2 or Ph3) via the turret
disk.

- Phase contrast objectives with phase rings
Ph1, Ph 2 or Ph3 for different average
numeric apertures which can also be used
in brightfield without any restriction.

- The name of the phase stop on the slider
for phase contrast must correspond to the
relevant name on the objective, e.g. Ph 1.

B40-031e 12/00
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Axiostar

Transmitted-light phase contrast

Carl Zeiss

3.3.3 Setting of transmitted-light
phase contrast

Requirements:

As described in chapter 2, the microscope is
ready for operation and switched on
according to section 3.1.

- The microscope must be set for
transmitted-light brightfield, as described in
section 3.2.

Settings:

* Swing phase contrast objective, e.g.
40x/0.65 Ph 2 (3-5/10), into the beam path.

e Open luminous-field diaphragm (3-5/7) and
aperture diaphragm (3-5/9) (or 3-5/3 on the
Abbe condenser with turrat).

If @ phase stop pasition (or darkfield position) is
set on the turret condenser, a green dot
appears in the window of the aperture
diaphragm indicating that the stop must be
opened completely (green dot on the aperture
diaphragm and in the window (3-6/4) are in the
same row.

* On the condenser, insert the slider for
phase contrast (3-5/8) with the same name
as on the phase contrast objective, e.g.
Ph 2, or set the relevant position on the
turret disk (3-6/2) of the Abbe condenser
with 5-position turret.

e Adjust the brightness.

e Check whether phase stop centering
complies with the figure (3-7/B). For this,
remove one eyepiece and replace it with the
diopter (3-5/11) or a centering telescope
(3-5/3). Focus on the phase ring by pulling
out or pushing in the eyelens (3-5/1) of the
centering telescope via the knurled ring
(3-5/2).

» If required, center the phase stop (3-7) via
the two adjusting screws (3-5/6 or 3-6/5)
using a 90° offset hexagonal key SW 1.5.

* Then replace the diopter or the centering
telescope with the eyepiece.

1 Turret disk
2 Window for turret disk position
3 Aperture digphragm lever
4 Windaw for aperture diaphragm
5 Adjusting screws for phase stops
Fig. 3-6 Setting of Abbe condenser with

5-position turret disk

Fig. 3-7 Centering of phase stop

=

Complete 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 3-7/B),

B40-031e 12/00
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Carl Zeiss Transmitted-light darkfield Axiostar

3.4 Using the transmitted-light
darkfield technique

3.4.1 General principle

Darkfield is mainly used for small or minute
objects such as bacteria, but also for emulsions
or unstained objects in watery solutions.

In  transmitted-light brightfield, unstained
biological specimens, such as bacteria or living
cell cultures, are often barely identifiable — if at
all — on account of their light transmission. The
situation changes significantly if such specimens
are viewed in transmitted-light darkfield. In
principle, the specimen is illuminated with an
llumination aperture which is larger than that
of the objective used.

Only the diffracted and scattered light
components which are so important for image
production reach the objective, while the
directly reflecting light bundles are guided past
the objective.

This is one of the reasons why even fine

structures can be resolved and appear bright on
a dark background although they partially lie
below the resolving power of the light
microscope.

3.4.2 Transmitted-light darkfield
configuration

- Condenser with slider for darkfield

- When using the Abbe condenser with 5-
position turret, set the darkfield position
(DF, 0.65/ 0.9) via the turret disk.

- ICS objectives with a numerical aperture
which is smaller than that of the used
darkfield stop.

- For further details, please see the following
table:

Condenser with slider for contrasting techniques

Suitable objectives

Slider for darkfield 0.25/0.9 (DF 10)

CP- .ﬂ.chrurﬂat 5:-'.-fD 12
mCP .ﬂ.chramatli.-'O 25
-".ﬁ. F‘Ian 5:.-’0 12 e
""""""" APlan 10v0.25
“"-A-::hrt:uplanflxn’{] ID

Plan-Meofluar 2, Ex.-“ﬂ E}?S

Slider for darkfield 0 .65/0.9 {DF 40)

CP- Az:hrclrnat ‘ICIx.-"G 25
2 1CP .v!\chmrnat 401@"(] ES
"-A F‘Ian 'ICIX.-"EI 25
-“ﬁ-. Pian ECIXICI -'1-5
".Athmplan ‘:EMD 2‘*
-"“Achruplan EDﬂD 45
mﬂchmplan A0w0 .65

Slider for phase contrast Ph 1

All engraved Ph 1

Slider for phase contrast Ph 2

All engraved Ph 2

Slider for phase contrast Ph 3

| All engraved Ph 3

B 40-031e 12/00
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Axiostar

Transmitted-light darkfield

Carl Zeiss

3.4.3 Setting of transmitted-light

darkfield

Before starting:

- As described in chapter 2, the microscope is
ready for operation and switched on
according to section 3.1.

Settings:

e Set KOHLER illumination in the same way as
for transmitted-light brightfield, &.g. with
objective 10x.

s |nsert the relevant slider (3-8/3) for darkfield
— see table on page 3-8 — into the cpening
on the condenser until stop.

+ Open the luminous-field diaphragm.

s Increase the brightness setting on the
potentiometer.

« |f the image center is too bright or too dark,
sensitively correct the condenser height
until  the field of view appears
homogeneously dark or features
homogeneous brightness distribution.

For darkfield setting, it is also possible to use
the slider for phase contrast 3 and the
following objectives instead of the slider far
darkfield 0.25/0.9: CP-Achromat, A-Plan and
Plan-Neofluar 2.5x — 10x and Achroplan 4x.

=

Darkfield specimens require a considerably
higher level of cleanliness than specimens for
other methods; fingerprints, dirt and dust in
particular brighten the background and reduce
the contrast of the object image.

Coaxial drive

Lumninous field diaphragm

Dark field slider

Aperture diaphragm lever
Centening screws for condenser
MNosepiece

Binocular tube

=l h W B Wk =

Fig. 3-8 Setting of transmitted-light darkfield

B 40-031e 12/00

3-5




Operation
Carl Zeiss Transmitted-light polarization contrast Axiostar

35 Using transmitted-light
polarization contrast

3.5.1 General principle

The transmitted-light polarization technigue is
used with specimens which change the
polarization state of light, Such specimens, e.g.
crystals, minerals or polymers, are termed as
birefringent. If birefringent substances are
viewed between crossed polarizers (polarizer L
analyzer), they appear bright while their
surrounding remains dark.,

1 Polarizer on swing-out carrier
P Analyzer

Fig. 3-9 Setting of transmitted-light polarization
contrast

Birefringent substances are recognized by the
fact that they display 4 bright and 4 dark
positions between crossed polarizers after
rotation of the specimen around 3607
Depending on the level of birefringence,
thickness and orientation of the object,
interference colors will occur from gray (usually
in biological objects) to white, yellow, red and
blue. These interference colors can be of 1" or
higher order.

3.5.2 Transmitted-light polarization
contrast configuration

Polarizer, oriented in EAST-WEST direction,
mounted on swing-out carrier (3-9/1)

- Analyzer, oriented in NORTH-SOUTH
direction (3-9/2)

3.5.3 Setting of transmitted-light
polarization contrast

Before starting:

- As described in chapter 2, the microscope is
ready for operation and switched on
according to section 3.1.

~ The microscope must be set for
transmitted-light brightfield, as described in
section 3.2.

Settings:

e Screw NORTH-SOUTH-oriented analyzer
(3-9/2) into the tube (removed from the
stand) from  below. MNORTH-50UTH
orientation is available when the marking
on the analyzer is aligned along the
longitudinal axis of the stand.

e Swing polarizer (3-9/1) into the beam path;
the field of view appears dark because of
the crassed polarizers.

e Move the object to be examined into the
field of view. Birefringent (anisotropic)
objects now usually exhibit the optical
effects described above.

3-10
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Axiostar Transmitted-light polarization contrast Carl Zeiss

3.5.4 Sample differentiation between

gout and pseudogout

» Move two polarizers to the dark position
(analyzer NORTH-SOUTH-oriented, polarizer
EAST-WEST-oriented).

« 5Swing in lambda plate and, if a2 rotary
lambda plate is available (e.g. 445226-
0000-000), set the oscillation direction to
45° (y, stop position).

s Select crystal needles which are oriented in
the gamma direction (see marking on the
lambda plate).

Analysis:

o |f the crystal needles oriented parallel to the
gamma direction of the lambda plate are
yellow, and the crystal needles lying at a
right angle to the gamma direction are
blue, the crystals are monosodium urate
crystals (gaut).

o |f the crystal needles oriented parallel to the
gamma direction of the lambda plate are
blue, and the crystal needles lying at a right
angle to the gamma direction are yellow,
the crystals are calcium pyrophosphate
crystals (pseudogout).

This analysis is also possible using a polarizer

with cemented lambda plate which can be

placed on the luminous-field diaphragm. In that
case, the lambda plate needs not be rotated.

B 40-031e 12/00 3-11
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Carl Zeiss Length measurement Axiostar
3.6 Measurement of lengths Settings:

Before starting:

The measurement of lengths using the Axiostar
requires the following, for example:

- stage micrometer, positive 5 + 100/100 y D
=017 mm

- eyepiece crossline micrometer 10 : 100,
d=26 mm

- An overview of available stage micrometers
and eyepiece reticles is provided in chapter
1.6.

=

The distance to be measured should be = 5 mm
in the intermediate eyepiece image in order to
keep the influence of random measuring
deviations as low as possible.

Other measuring errors can occur if the
eyepiece has not been inserted into the tube
until stop.

|
5"—%* C'g
o
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Fig. 3-10 Length measurement

Before the length measurement using the
microscope can be performed, the micrometer
or scale value of the used objective / eyepiece
reticle combination must be determined. This
scale wvalue is exactly that distance in the
specimen which complies to one interval of the
used eyepiece crossline micrometer.

For calibration, align the scales of the stage
micrometer and the crossline micrometer
parallel to each other by turning the eyepiece,
and make the zero lines of both scales exactly
congruent.

If, for example, 99 increments (of 10 pm each)
of the stage micrometer correspond to exactly
100 increments of the crossline micrometer, as
in Fig. 3-10, the resulting scale value k' for the
used objective / eyepiece reticle combination
(A-Plan 10x/0.25 and crossline micrometer
10:100) is

=
L}

X 10 pm =99 pm
100

After exchange of the stage micrometer for the
specimen to be measured, the measuring
distance of interest L results from the number
of increments of the eyepiece crossline
micrometer (tenth estimated) multiplied with
the scale value k":

L=35.5%x9.9 ym =351.5 pm.

Particularly large object structures can also be
determined by wusing the wvernier scale
gradations (0.1 mm) on the mechanical stage.
Here, it might be necessary to determine the
distance to be measured through calculation
from a combined x and y measurement
(Pythagoras).

3-12
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Axiostar Attachment of 1Cs double tube

Carl Zeiss

3.7 Attachment of Ics double tube

= Lloosen knurled screw (3-11/4) on the stand
and remove binocular tube, if available.

* Hemove dust covers from the tube
underside and from the dovetail mount on
the stand.

e Hold Ics double tube (3-11/1) to the leftin a
slightly inclined position, insert its dovetail
into the stand mount, turn it into the
required viewing direction and use the
knurled screw (3-11/4 or hexagonal screw)
to clamp it into the threaded opening
(3-11/5). Both the illustrated rotation and
the 90° backward rotation are possible.
Accordingly, the controls of the 1cs double
tube are accessible to the user from the side
or fram the front.

e Remove dust caps from the eyepiece tubes
and insert two eyepieces each (3-11/2) with
field number 18.

» Insert country-specific adapter (3-11/9) into
the power unit (3-11/8).

 |Insert angled connector (3-11/10) of the
power unit into the 12 V socket (3-11/3) of
the ICS double tube.

s |se the enclosed self-adhesive cable holders
(3-11/11) to suitably attach the cable to the
stand and guide it to the back.

 Connect power unit to the line.

The ICS double tube is operated via:
» Adjusting lever (3-11/7) for the pasitioning
of the light pointer in the microscope image

= Control {3-11/8) to set the brightness of the
light pointer.

o ) B =

= O D 00 ~Jth

bk

Fig.

15 double tube

Eyvepieces

12V socket

Knurled screw (or hexagonal screw)
Threaded cpening for knurled screw or hexagonal
SCTEW

Cantrol for intensity of light pointer
Adjusting lever far light pointer
Power unit

Country-specific adapter

Angled connectar

Cable halder

3-17  ICS double tube

B40-031e 12/00
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Operation

Carl Zeiss Photomicrography equipment Axiostar

3.8 Attachment of
photomicrography equipment

Cable release

Camera housing

T2-Adapter for CONTAX bayonet
2.5x connector for T2

Fhototube

Hexagonal screws

Control

Cust protection cap

OF =~ N W P ) kg =

Fig. 3-12  Attachment of 5LR camera,
e.g. CONTAX ARIA

The Axiostar microscope with phototube can be
changed from observation to photo-
micrography via the knob (3-12/7 and 3-12/8)
attached to both sides of the phototube
(photomicrography position: turned to the left
until stop, i.e. 100 % doc). In the rear position
of the knob, the beam path is directed to the
eyepieces (100 % vis). Special adapters allow
commercially available 25 mm SLR cameras and
special microscope cameras (e.g. MC 80 pX) to
be attached to the camera port of the Axiostar.

If focusing is not to be made via the viewfinder
of the camera, the component with the
eyepiece reticle must be screwed in the
eyepieces (also see sections 1.6 and 2.4.1).

* For focusing, set the eyepiece until the
reticle is imaged in focus.

* Then focus until both the microscope image
and the reticle are in focus.

3.8.1 Attachment of 5LR camera,
e.g. CONTAX ARIA

Screw T-2 adapter (3-12/3) for the CONTAX
bayonet on the 2.5x connector for T2
(3-12/4) (456005-0000-000).

e Attach camera housing (3-12/2) and cable
release (3-12/1), if required.

* Loosen three hexagonal screws (3-12/6)
remove the dust cover (3-12/8) from the
phototube  (3-12/5) and insert the
premounted unit (3-12/A) in the phototube.

* Align the camera unit in the required
position and tighten the three hexagonal
screws (3-12/8).

» For photomicrography, turn control (3-12/7)
to the left until stop.

=

For the use of the photomicrography
equipment, please observe the relevant
separate manuals in addition to the information
provided in this manual.,

3-14
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Operation
Axiostar Photomicrography equipment

Carl Zeiss

When artificial light color reversal film is used, the CB 2 conversion filter provides the correct color
temperature of 3200 K. The filter must be placed on the dust cover of the luminous-field diaphragm

(3-2/2), as mentioned in chapter 3.1.

For daylight color reversal film, the CB 12 conversion filter must be used in addition to the CB 3

conversion filter.

Various T2 adapters for SLR cameras are listed below:

T2 adapters for 5LR camera housings

Cat. No.

T2 adapter for CONTAX (CONTAX bayonet)

416010-0000-000

T2 adapter for OLYMPUS CM {OM bayonet)

416002-0000-000

T2 adapter for MINOLTA (SR bayonet)

416003-0000-000

T2 adapter for CANON (FD bayonet)

416004-0000-000

T2 adapter for NIKCN (F bayonet)

416009-0000-000

T2 adapter for PENTAX (KA bayonet)

416011-0000-000

0=

For detailed information on SLR cameras, please see the new operating manual B 40-046 e,

Photomicrography using 35 mm SLR cameras, from Carl Zeiss.

B40-031e 12/00
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Operation
Photomicrography equipment

Axiostar

35 mm Mot DX film cassette

MC BD DX basic body

Clamping ring

P 2.5x% projection fens

Adapter 680 for microscope cameras
Phototube

Hexagonal screws

Coantral

Dust protection cap

D02 G LA B kb —

Fig. 3-13  Attachment of MC 80 DX microscope
camera

3.8.2 Attachment of MC 80 Dx
microscope camera
(film cassette 35 mm)

» loosen hexagonal screws (3-13/7) and
remove dust protection cap (3-13/9) from
the phototube.

» Insert adapter 60 for microscope camera
(3-13/5) (456006-0000-000) into phototube
(3-13/6) and fix it using three hexagonal
screws (3-13/7).

* Insert P 2.5x projection lens (3-13/4) into
adapter 60 for microscope cameras
(3-13/5).

s Attach MC 80 px basic body (3-13/2) onto
adapter 60 for microscope cameras until
stop, align it and fix it by turning clamping
ring (3-13/3) anti-clockwise.

e Attach 35 mm Mot DX film cassette
(3-13/1) to the basic body in such a way
that the contact pins firmly engage in the
relevant sockets,

« For microphotography, turn control (3-13/8)
ta the left until stop.

When artificial light color reversal film is used,
the CB 3 conversion filter provides the correct
color temperature of 3200 K. The filter must be
placed on the dust cover of the luminous-field
diaphragm (3-2/2), as mentioned in chapter
31,

For daylight color reversal film, the CB 12
canversion filter must also be used. The filter
must be placed on the dust cover of the
luminous-field diaphragm (3-2/2), as described
in chapter 3.1,

=

For detailed information on the MC 80 DX,
please see manual B 40-036-e.

3-16
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Axiostar Attachment of adapters for video cameras

Carl Zeiss

3.9 Attachment of adapters for
video cameras

The following video adapters and video zoom
adapters with interface 60 permit the

1-chip b/w and color cameras and 3-chip CCD

& & & F ¥ F AP P PP e E eSS e e S e M S S Y DY

attachment of

cameras to the phototube of the Axiostar.

| Tube

Adapter

—%  456105-0000-000

000000-1069-414

To be used with:
456140-0000-000

=

456106-0000-000

0] al 60
C 23" 243" C 12
1.0x 0.63x 0.5%
= 456108-0000-000 452989-0000-000
&0 foomdd4 C 1737
Ccaa {3 CCD)
0 4w 0.35x..1 .6x

456115-0000-000

G0
ENG 2/3"
1.0%

452984-0000-000

452992-0000-000

Zoom 44 a4
ENG 172" ENG 1/2"
0.5%... 2 .4x% 0.63x

To be used with:
456140-0000-000

To be used with;
456140-0000-000

B 40-031e 12/00




Operation

Carl Zeiss Attachment of adapters for video cameras Axiostar
The connecting piece 60 - 44 also allows video the phototube of the Axiostar with 60 mm
adapters with 44 mm interface to be used with interface.

T (Gat o R N i SV tele fore RS oMt

Microscopes with interface 60 mm and Connects wideo adapters for 44 mm
all video adapters for 44 mm interface. interface to microscopes with 60 mm
interface,

456140-0000-000
Connecting piece 60 - 44

==

The instructions of the camera manufacturer
must also be observed when operating the
video camera.

Attachmenf and settings: * Insert eyepiece with photo reticle in the
binocular tube and align photo reticle

* Loosen three hexagonal screws and remove parallel to the camera.

dust cover from the camera tube of the _ :
Axiostar. = Swing out folding prism on the binocular

phototube to direct 100 % of the light to

* Screw video adapter or video zoom adapter the camera port,

with  C-mount thread into the video 1.
camera. e Set the reguired zoom magnification factor

: : via the wheel of the video zoom adapter.
* Insert video adapter or video zoom adapter

in ENG 2/3" or ENG %" bayonet of the « If required, adjust image brightness on the
video camera and clamp it tight. monitor by changing the lamp brightness

s , on the microscope stand.
* Insert premounted unit (video camera with

video adapter or video zoom adapter) in
camera tube of the Axiostar, align it and fix
it using the three hexagonal screws.

3-18 B 40-031e 12/00
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Operation
Axiostar Attachment of adapters for digital compact cameras Carl Zeiss
3.10 Attachment of adapters for
digital compact cameras
[ Tabe SRR Adapter R Came s |
AXIDSTAR 000000-1096-522 000000-1108-984
- PHOTO- 040 — ad
i -
TUBEWITH || || n52x0.75 T MS2x0.75
INTER- — | =
" FACE To be used with: :l To be used with:
60mm 456006-0000-000 456140-0000-000
B40-031e 12/00 3-19




Operation

Carl Zeiss Attachment of adapters for digital compact cameras Axiostar

SONY DCR-PC100 camera

Sliding mount with thread M37

el screw

Lens mount

Set screw

Connectar 60 for microscope camera
Binocular phototube

Set screw

03~ v LN B W b —

Fig. 3-14 Attachment of Sony "Digital
Handycam DCR-PC100" camera

3.10.1 Digital cameras with 37 mm
filter thread, e.g. SONY DCR-
PC100 / SONY DSC - 550

When delivered, the sliding mount with thread
M37 (3-14/2) and the lens mount (3-14/4) are
premounted. The drawing on the right shows
the disassembled status.

* Remove threaded adapter ring M37/M52
(3-15/3).

e Plug connector 60 (3-14/6) onto the
binocular phototube (3-14/7) and tighten
the 3 set screws (3-14/8).

e Screw the unit, consisting of sliding mount
with thread M37 (3-14/2) and lens mount
(3-14/4), into the M37 filter thread of the
camera (3-14/1).

e With the lens mount (3-14/4) pointing
forward, plug the unit onto connector 60
(3-14/6) until stop and tighten the set
screw (3-14/5).

Cepending on the microscope configuration
and the camera used, the distance between
the camera lens and the lens mount (3-14/4)
must perhaps be optimized (see double arrow).
This is required in particular if an untrimmed
image cannot be achieved in any zoom
position of the camera lens.

Make the following settings on the camera:
e Switch off the autofocus.
e Set the distance {0 =,

* Set the automatic exposure control to time
priority.

= Set the aperture as wide as possible (i.e.
select a small f-stop numberl).

Not all cameras feature these possibilities.
Please see the operating instructions of the
camera used.

* loosen the set screw (3-14/3),

e Vary the distance between the camera lens
and the lens mount in steps, i.e. move the
sliding mount with camera on the lens
mount by defined steps.

3-20
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Operation
Axiostar Attachment of adapters Tor digital compact cameras Carl Zeiss

e Zoom camera lens from wide-angle
position (W) through to tele position (T).

» Perform test until image is format-filling
without trimming or vignetting.

« Tighten the set screw (3-14/3) again.

No untrimmed image may be obtained when a
camera adapter combination is used which is
not recommended by Carl Zeiss.

3.10.2 Digital cameras with 52 mm
filter thread,
e.g., SONY DSC - 570

When delivered, the sliding mount (3-15/4),
the threaded adapter ring M37/M52 (3-15/3)
and the lens mount (3-15/6) are premounted.
The drawing on the right shows the
disassembled status.

Furthermore, the threaded ring adapter
M3T7/52 (3-15/3) can be unscrewed from the
sliding mount (3-15/4) (not shown), i.e.
cameras with M37 can also be attached as
described in the previous chapter.

e Screw SONY VAD-570 adapter ring
{3-15/2) into the objectiveffilter thread of
the DSC-S70 camera (3-15/1) until stop.

» Plug connector 60 (3-15/8) onto the
binocular phototube (3-15/9) and tighten
the 3 set screws (3-15/10),

» Screw the unit, consisting of sliding mount
(3-15/4), the threaded adapter ring
M37/M52 (3-15/3) and the lens mount
(3-15/6) into the SONY VAD-S70 adapter
ring (3-15/2).

SONY DSC-570 camera

SONY WAD-570 adapter ring
M37M52 threaded adapter ring
Sliding mount

e With the lens mount (3-15/6) pointing Set screw
forward, plug the unit onto connector 60 Lens mount
Set screvw

(3-15/8) until stop and tighten the set

Connector 60 for microscope camera
screw (3-15/7). i

Binocular phototube
Set screw

DWW ol ~ U el R -

—

Fig. 3-15 Attachment of Sony “Digital 5till
Camera DSC-570"
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Carl Zgiss

Attachment of adapters for digital compact cameras

Axiostar

Depending on the microscope configuration or
camera wused, the distance between the
camera lens and the lens mount (3-15/6) must
perhaps be optimized (see double arrow). This
is required in particular if an untrimmed image
cannot be achieved in any zoom position of
the camera lens.

Make the following settings on the camera:
* Switch off the autofocus.
e Set the distance to e=.

* Set the automatic exposure control to time
priority.

= Set the aperture as wide as possible (i.e.
select a small f-stop number!).

Not all cameras feature these possibilities.
Please see the operating instructions of the
camera used.

e Loosen the set screw (3-15/5).

» Vary the distance between the camera lens
and the lens mount in steps, i.e. move the
sliding mount with camera on the lens
mount by defined steps.

e Zoom camera lens from wide-angle
pasition (W) through to tele position (T).

* Perform test until image is format-filling
without trimming or vignetting.

« Tighten the set screw (3-15/5) again.

No untrimmed image may be obtained when a
camera adapter combination is used which is
not recommended by Carl Zeiss.

3.10.3 Attachment of cameras with
other filter thread sizes

In principle, it is also possible to connect
cameras with a filter thread other than M37 or
M52. Suitable filter adapters or reduction rings
are available in photo shops. As mentioned
above, only a test can clarify whether such
cameras are compatible with the digital
adapters.

3.104 Sony DSC-570 on digital camera
adapter 44 M52x0.75,
000000-1108-984

This adapter has been particularly designed for
the Sony DSC-570. Combined with Plan
objectives, e.g. Plan-Necofluar objectives,
increased edge definition and lower distortion
can be achieved. Should future cameras prove
to be suitable, too, our sales staff will be
informed accordingly.

Attachment of the camera requires the SONY
VAD S 70 adapter ring (Fig. xxx/2).
Furthermore, the connecting piece 60-44
{456140-0000-000) must be inserted between
the camera adapter and the binocular tube,

Make the following settings on the camera:
= Switch off the autofocus.
s Set the distance to e,

= Set the automatic exposure control to time
priority.

s Set the aperture as wide as possible (i.e.
select a small f-stop number!).

3-22
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Axiostar

Operation
Packing the instrument

Carl Zeiss

3.1 Packing the instrument

The portable case for the Axiostar can be used
to transport the basic Axiostar eguipment
(stand with binocular tube, Abbe condenser,
mechanical stage, line cable, dust cover).

Before inserting the Axiostar into the case,
loosen the knurled screw on the stand
(3-16/9) by turning it by %, turn the
binocular tube (3-16/6) around 180°
(eypieces pointing backwards) and tighten
the knurled screw again.

Open the four locks of the case and pull the
case cover (3-16/M) upwards to remove it
from the case floor (3-16/2).

Insert microscope into the recess in the case
floor.

Push rubber foam component (3-16/4) over
the condenser (3-16/5) and move the
condenser upwards until it contacts the
rubber foam component.

Pull the binocular tube (3-16/6) completely
apart and slide the rubber foam component
(3-16/7) between the eyepiece tubes until
stop. It might be necessary to apply some
pressure on the rubber foam component
until the holding flaps (3-16/8) are flush
with the upper stand part.

Line cable, dust cover and any small
accessories can be placed on the case floor
beside the stand and fixed in position using
the Velcro fasteners (3-16/3).

Attach the case cover, close the locks with a
snap and, if required, lock them with the
enclosed key.

B 40-031e 12/00
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Carl Zeiss Packing the instrument

Axiostar

Case cover

Case floor

Velcro fasteners

Rubber foam component
Condenser

Bingcular tube

Rubber foam component
Holding flaps

Stand

WDO00 - LR s e b e

Fig. 3-16 Inserting the Axiostar in the case
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Axiostar

Care, Maintenance, Troubleshooting

Contents, illustrations Carl Zeiss

CARE, MAINTENANCE AND
TROUBLESHOOTING
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Care, Maintenance, Troubleshooting

Carl Zeiss Care and maintenance of the instrument Axiostar
4 CARE, MAINTENANCE AND

TROUBLESHOOTING
4,1 Care and maintenance of the

instrument

Care of the Axiostar is limited to the following
operations:

Cover the instrument with the dust cover
after every use.

Do not set up the instrument in a damp
room, i.e. max. humidity < 85%.

Cover open tubes with dust protection
caps.

Remove dust and dirt from wisible optical
surfaces using a brush, airblower, Q-tip,
optics cleaning paper or a cotton cloth.

Remove water-soluble dirt (coffee, Coke,
etc.) after breathing on it and wiping it off
with a dust-free cotton cloth or a
moistened cloth. A mild cleaning agent can
also be added to the water.

Remaove stubborn, ocily or greasy dirt
{immersion oils, finger prints) with a wad
of cotton or a dust-free cotton cloth
dipped in the optics cleaning mixture L.

This cleaning mixture is produced of
90 Vol% benzoline and 10 Vol%
isopropanacl (IPA). The various components
are also known under the following

SYNONyms:

benzoline: medical alcohel,
petroleum ether

lsopropanol 2-propanol,

dimethyl carbinal,
2-hydroxypropane

Clean the optical surface by moving in circles
starting in the middle. Slight pressure should be
exerted on the optics during cleaning.

When using the Axiostar in humid climatic
zones, proceed as follows:

The

Store the Axiostar in bright, dry and well
ventilated rooms with a humidity of less
than 85 %; store particularly sensitive
components and accessories, such as
objectives and eyepieces, in a dry closet.

risk of growth of fungus on opto-

mechanical instruments always exists in the
following conditions:

Relative humidity of more than 75% and
temperatures between +15° C and +35° C
for more than three days.

Installation in dark rooms without air

ventilation.

Cust deposits and fingerprints on optical
surfaces.

4-2

B 40-031e 12/00




|

Care, Maintenance, Troubleshooting
Axiostar Troubleshooting

Carl Zeiss

4.2 Troubleshooting

Troubleshooting for the Axiostar is described in
further detail using the following two examples:

changing the fuses and
changing the 6 V, 20 W halogen lamp

Further measures are summarized in the table
under 4.2.3.

4.2.1 Changing the fuses

@

s Switch off the instrument via the on/off
switch (4-1/1), disconnect line plug from
the line and disconnect line connector from
instrument socket,

e Check line cable and plugs and exchange
them, if required.

» Use a 2.0 mm clockmaker's screwdriver to
press in the two spring shackles on the
sides of the fuse halder over the slot and
remove the fuse holder (4-1/3).

« Remove defective fuse inserts (4-1/2) from
the fuse holder and replace them with new
ones

» Reinsert the fuse holder containing the new
fuses; the spring shackles on the sides must
audibly lock into place.

TO.8 A 250 \: §x 20 mm fuse inserts must be
used.

For the catalogue numbers of fuse inserts
please see page 4-8 in section 4.2.4,

i Onfoff switch

i Fuse inserts

3 Fuse halder

Fig. 4-1 Changing the fuses

B 40-031e 12/00
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Care, Maintenance, Troubleshooting

Carl Zeiss Troubleshooting Axiostar
4.2.2 Changing the 6 V, 20 W halogen
lamp
!

1 Cover
2 Halogen lamp

Fig. 4-2 Changing the 6 V, 20 W halogen lamp

Do not touch the lamp bulb with your bare
hands; if required, clean the bulb with clean
alcohol before switching it on for the first time
to prevent dirt from burning in.

The following procedure is required to
exchange the lamp:

@ A

Switch off lamp supply via onfoff switch
and allow lamp to cool down for approx. 15
minutes.

e Disconnect the earth-contact plug from the
line and remove the flat plug from the
instrument connector.

s Place the disconnected instrument on its
back to make the underside of the pyramid
stand accessible.

o fold down cover (4-2/2) and pull out
defective halogen lamp (4-2/1).

= Use the protective cover to hold the new
6V, 20 W halogen lamp and insert both
lamp pins carefully into the receptacles.

=

The Axiostar microscope is supplied with
factory-aligned illumination. The illumination
need not be adjusted even when the lamp is
exchanged by the customers themselves.

¢ Fold up cover again, return the stand to the
upright position and reconnect the stand to
the line.

4-4
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Troubleshooting

Carl Zeiss

4.2.3 Troubleshooting table

Problem

Cause

Remedy

Vignetting or
inhomogeneous image
brightness in the field of
view;

the field of view is not
entirely visible

The vis/doc knob an the
phototube is not in the correct
paosition (intermediate position)

Nosepiece with objective not
swrtr:hed to stop |:1r:15|t|0r|

Condenser not set cDrrectIy

Aperture diaphragm not set
correctly

Luminous field diaphragm not set
correctly

Filter not inserted correctly in filter
mount

Maove the vis/doc knob on the
phototube to the correct position
(end position), see p. 3-14, 3-16
and 3-18

Switch nosepiece with objective

te stop pr.rsn.ren

Set condenser ferrectiy
(adjustment, centering),
see p. 3 4 3 5

Set aperture drephregm cerrectly
Ecenterrng r:rpenrng} see p. 3-5

Set luminous field drephragm
correctly (centering, opening), see
P. 2 5

Insenfrlter cl::rrrer:tl:,r in ﬂller
mount, see p. 3-3

Low resolving power and
poor image contrast

cover slip thickness

Aperture diaphragm opening not
set correctly

Condenser nat focused cerrectly

Wreng caover silp ‘thickness for
0.17 trenSmltted lrght Dhjecrwes

Lise of no or unepeufred
immersion oil with CZ immersion
objectives

Air bubbles in the immersion oil

Immersion oil at the front lens of a
dry objective

Corr. ring is nr:rt set tD the cerrect

Set aperture diaphragm opening
in accordance with the 2/3 rule
or depending on the specimen
features, see p. 3 5

"Fefus cendeneer see p 3 4 3 5

Use the correct 0.17 mm cover

5I||:r5 see p. 1 E

se CE immersion ori 518 N sep
p, 4-8

Remove air bubbles by applying
new oil or by moving objective
back and forth

-Elean the fren{ Iens ef the dr'_.,r
ebjectwe see p. 4 2

Set the corr. ring te the cerrect

thickness, see p. 1-6

B 40-031e 12/00
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Troubleshooting

Axiostar

Problem

Cause

Remedy

Dirt or dust on the optical surfaces

of objectives, eyepieces,
condensers or filters

Clean the appropriate
components, see p. 4-2

Image aberration

Condenser not set correctly

Nosepiece not correctly switched

tﬂ smp posnmn

Speamen is not frxed on the
mechanical stage

Set condenser correctly,
see p. 3 3 3 r-l 3 5

CDrrEr:tly n:hck: S‘EDp nmseplecemm-

Correctly set specimen in

specimen holder and fix it

Great focus differences after
objective change

Focusing eyepieces are not set
correctly

Set focusing evepieces to the
appropriate ametropia, see p.
2-4, 2-5

Left and right fields of view
cannot be combined into an
image

Interpupillary distance of the
binocular tube is not set correctly

Focusing eyepieces are not set

carrectly

Set interpupillary distance
correctly, see p. 2-5

Set focusing eyep[eces 1o the
appropriate ametropia, see p.
2-4, 2-5

Eye-fatiguing microscopy

Interpupillary distance of the

binocular tube is not set correctly

Focusing eyepieces are not set
correctly

Image brightness not acceptable

|2-4,25

Set correct interpupillary distance,

Set focusing eyepieces to the
appropriate ametropia, see p.

Reduce Iamp voltage or insert
conversion filter

Dirt or dust in the field of
view

Condenser not focused correctly

Aperture diaphragm opening too
small

of objectives, eyepieces,
condensers, filters or specimens

Dirt or dust on the optical surfaces

Focus condenser,
see p. 3 3 3 4 _:. 5

Set aperture d:aphragm opemng
in accordance with the 2/3 rule
or depending on the specimen
featurez see p. 34

Clean the Dptltul 5urfaces of the
appropriate components,
see p. 4-2

The 6 V, 20 W halogen
lamp does not function
although the on/off switch
isin ,on" positian

Line cable not connected to the
line

Connect line cable to the line and
make sure to check the
instrument and line voltage, see

4-6
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Troubleshooting

Carl Zeiss

Problem

Cause

Remedy

BV, 20 W halogen lamp not
installed
&V, 20 W halogen lamp defective

The specified &V, 20 W halogen
lamp is not used

Defective fuses

Electronics module possibly
defective

see p. 4-4

Install € V, 20 W halogen lamp,

Exchange 6 V, 20 W halogen
lamp, see p. 4-4

Use the specified 6 V, 20 W
halogen lamp,

see p. 4-8

Exchange fuses,

see p, 4-3

Have electronics module checked
by microscopy service and
replaced, if required, see p. 4-9

The 6V, 20 W halogen
lamp flickers, unstable
brightness

End of average lifeof 6V, 20W
halogen lamp

Incorrectly installed or broken line

cable

[ The pins of the 6 V, 20 W halogen

lamp are not correctly inserted
into the receptacle

Replace 6 V, 20 W halogen lamp,
see p. 4-4

Correctly connect line cable or
replace it, see p. 2-12
Correctly insert pins of

6V, 20 halogen lamp into
receptacle, see p. 4-4
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Care, Maintenance, Troubleshooting

Carl Zeiss

Troubleshooting

Axiostar

4.2.4

Table of spares, wearing parts and tools

Description

Cat. No.

Application

6V, 20 W long-life halogen lamp

380079-9650-000

for the integrated illumination of the
Axiostar

SW 3 ball-headed screwdriver

000000-0069-551

for changing the phototube

SW 2 90°-offset hexagonal key

for attaching colored-disk condenser
and swiveling polanzer

Eyeplece eyecup

444501-0000-000

recommended for technigues with a
low brightness level in order to
suppress light reflection

Dust cover for nosepiece
Dust cover for eyepiece tube

462981-0000-000
000000-0168-373

for covering unused instrument
openings

Immersol 518 N ;
20 ml oiler
100 ml bottle
250 ml bottle
500 ml bottle

000000-1111-806
000000-1111-807
000000-1111-808
oo0o00-1111-809

for applications using immersion ol

Cleaning paper, 300 sheets

462975-0000-000

for cleaning optical surfaces

Fuse inserts (5 x 20 mm)
for all line voltages; TO.8 A&; 250V

000000-0127-019

electrical overload protection for the
integrated power supply

Light filters:

Interference wide-band filter ,green,
d=372 x4

Interference band filter, green 546,
d=32 %3

CB 12 conversion filter, d = 32 = 2

CB & conversion filter, d = 32 = 2

CB 3 conversion filter, d =32 % 2
3200-5500 K conversion filter, d =32 = 2
M 0.25 neutral-density filter; d =32 = 2
N 0.06 neutral-density filter; d = 32 = 2
0.50 gray filier, d =32 x4

0.12 gray filter, d =32 % 4

0.03 gray filter, d =32 x 4

KG 1 heat-protection filter, d = 32 = 2
Reflection heat protection filter, d = 32 % 2

467803-0000-000
467807-0000-000

467850-95801-000
467851-0000-000
467852-0000-000
467847-0000-000
467849-0000-000
467848-0000-000
467840-0000-000
467841-0000-000
467842-0000-000
467830-0000-000
467832-0000-000

for enhancing the contrast in b/w
photography and phase contrast

for color photography using daylight
color films and artificial light color
reversal films

for cbservation and b/w photography
with transmission information in %

for photography without color
distortion, with transmissicn
infarmation in %

for protecting sensitive specimens from
heat

Dust cover K
Cust cover G (only in combination with
hinacular phototube)

459300-0000-000
459306-0000-000

for covering the instrument when it is
not used

4-8
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Care, Maintenance, Troubleshooting
Axiostar Requesting service

Carl Zeiss

4.3 Reguesting service

All repairs of mechanical, optical or electronic
compenents inside the instrument and of the
electrical components of the Axiostar may only
be performed by Carl Zeiss service staff or
specially authorized personnel.

To ensure the optimum setting and trouble-free
function of your microscope over a longer
period of time, we would recommend that you
conclude a service/maintenance contract with
Carl Zeiss.

in the case of subsequent orders or when
service is required, please get in touch with
vour local Carl Zeiss agency.

Further information is also available in the
Internet under the following address:

wiww.zeiss.de/micro

B 40-031e 12/00
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Axiostar Annex Carl Zeiss
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Certification in Accordance with DIN EM SO 9001 / DIN EN 46001
EC Contormity Declaration
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Annex
Carl Zeiss Axiostar
Index
A E
Abbe condenser...........ocovuena, 2-7, 2-8, 3-4, 3-5 BN s s smsin s e s S RS e '
(o) { TR P s S a e LS e 3-14 1o 3-22 Exchanging lamps .......cccvrvemssrsresamnensrses VI, 4-4
Ambient conditions........cccocoiiiiiiiin 1210 Eyepiece reticle ..o 1-8, 2-4, 3-12
SMELIORHE ... oo msmemrimensrnmrd bt e et 2-4 Eyepiece ................1-3, 1-8, 1-11, 2-3, 3-5, 3-6
DA IERE 2 s S SN s 1-5, 3-10
ARMMAT-CHADINTAGIMN e s s ey riveiss s 3-6 F
Aperture diaphragm lever .......... 3-4 to 3-7, 3-9 Field of view nuUmMbBEr.......c.oo oo 1-11
Aperture diaphragm .............. 1-3, 3-4, 3-5, 3-6 Filter: s s 3-2,3-14,3-16
s T o] O - e 1-3 FlSE e e s VI, 1-10, 4-3
B H
Binocular phototube 35°%/20 1CS ........... =5, 2:2 Halogen lamp ...... 1-3,1-5, 1-10, 2-12, 3-3, 4-4
Binocular tube 4520 IC5 ....oovvvviiiiviinn, 1-5, 2-2
S [T e S . 3-10 I
Brghthield: ... .corvscnene. R 3, 7 ? 5 4,3-5 Immersion objective .........occocccovviviciniiiiss 1-6
Brightness control .......aiiaiaa.. 1-3, 3-3, 3-4 TehaiehTor (=] alvs 1= il crn il i
Interference wide-band filter ................ 1-5, 3-3
¢ Interpupillary distance .......ccoocoeneeeen. 1-11, 2-5
AT o o et B AR AT Vil 4-2
Colored=disk carrier.......... 1-5, 2-11 K
Condenser carrier ............. 315, 2-7 10 2-11 Knurled screw .. 1-3 2.2
Condenser...1-3, 1-5, 1-11, 2-7, 2-8, 3-5t0 3-2 KOHLER |Flum|natmn prlnuple ............... 3-4, 3-9
Configurations and modules ..............cccuvenn. 1-4
Conversion filter ....... 1-5, 1-11, 3-3, 3-14, 3-16 L
Cover slipthiCkNBss; e 1-6, 1-7 LED illuminator:. ..o 29 210, 3-3
Line! CORNECHON .o s 2= 12
2 HHENOlEaa0 o i e sa e 1
Dark field stop carrier........,.... 1-5, 2-7, 3-7, 3-9 Luminous f]el[f d]aphragm . 1-3, 3-3,
Bark el s LAt o e ] ey T e R S 3-5, 3-6, 3-9
BITa T o) T o] 8 e e ety 1-3
Digital compact cameras ..........ccocverevrivenes. 3-19
2151l e e e el £ e S S 1-10
B oat =] e SRR R 1-5, 3-6, 3-7
s To L [N A o E b, T VI
B o] | ] [ o] R e L 3-13

Dust-protection glass .........iee0n.. 3-2, 3-14, 3-16
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Annex
Axiostar Carl Zeiss
M
MBGRTHCATION 1.vvvrresiimnssiissmeiresmsnnrensses 1-6, 1-7 T
MaEIRtERanEe v S s S VI, 4-2
Measurement of lengths............ccocooenn00 3412 TOOIS oo ae8
Mechanical 5tage.....coveeveeee e e 2-6, 3-4 Transpcrt..,..I.,....,.....,.....................,,..,, Vi, 110
Microphotographic equipment.................... 3.14 TroUDIesheDtNG. AG vt 4-5
MICTOSCOPE CAMETA...uvvvreriirierieeriniissieseaneins 3-16 u
M Linpacking s saim s Vi 222
Mosepiece.........covvveeennn. 123, 1-5, 1-11, 3-5, 3-9 Vv
Mumerical aperture .....ooooiviiiiiinnn, 1-6, 1-7, 3-6
Video adapter il am il i 3-17

0 AT aT e e | R st i ot L R 1-11
Objective magnification................cc.ocevveenn. 1-6 Viewing height........cccoeeveveeernrenes 1-3, 1-11, 2-6
Objective ....oooovveiiiienins 1-3,1-6, 1-7, 1-11, 2-3, W

..................................... 3-3, 3-4, 3-6, 3-8, 3-9
On/OfE SWtCh. ..o v 153, 2512, 3-3 Warranbl e oo s amniamt A Dot Vil
B OETatION o s e e T VI 3-3 Wearing: partsaeansaniaiania s 408
] o (AT | | e =t Pt PR o SR 1-11 VWEIGHE 0 ) el e L e 1-10
T ] [T T R S 12 Wide angle function.................. 1-5, 1-11, 2-11
P
T L i B 3-23
Phase contrast objective.............cioiviviinnn, 3-6
Phase contrast ....c..coveeciiivciinennnns 123, 1-7, 3-6
s CTaE R Ry L L 3-6, 3-7
Polarization contrast ..o 3210
Polarization filter........cocociiciie i 1-5,
BBlaiZer - sl s 1-5, 2-11, 3-10
W s i e W, VI
S
S Y OB el e i e s s W, VI
T e I e e L . 4-9
e B BT Ty bt O B G e 3-14
SORFEEE L st e Co L | s s 4-8
Specimen NOlAEr . i e rrerraresssanans 2-6
STAgE MIErOMEEr v e i st 1-8
SR e R e R e 2-2
Py o [n - ROURNERRE P R e ) [ 2
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Carl Zeiss

Annex

List of abbreviations Axiostar

List of Abbreviations

A-Plan
Br.

CB

cel

CE
CP-Achromat
CSA

Achromatic objectives featuring improved image flatness (ICS line)
suitable for eyeglass wearers

Correction Blue (conversion filter)
Charge Coupled Device

EC conformity declaration
Achromatic abjective (ICS line)
Canadian Standards Association

d diameter
D dark field or cover slip thickness
DIN Deutsches Institut fiir Normung (German standards association)
doc documentation
DX coding system for the storage of electronically legible information, e. g. film speed
EG European Community
EMV electromagnetic compatibility
EN European standards
ENG "Electronic News Gathering”
E-PL name of eyepiece type with aspheric lens and flat field of view
EWG European Economic Community
foc. focusing
HAL halogen lamp
H bright field
ICS Infinity Color corrected System
[EC International Electrotechnical Commission
IP Internaticnal Protection (protection type)
IS0 International Standard Organization
MC Microscope Camera
M neutral-density filter
Fh phase contrast
PL plan
R right (control on the right of the mechanical stage)
SLR Single Lens Reflex
SW wrench opening
shw black-and-white
T slow-blow (fuse type)
T2-Adapter standard adapter for 35 mm cameras
o magnification of the objective
VDE association of German electrotechnicians
vis visual
W 0,8 Whitworth-type thread (inch thread) 0.8"
A-4 B40-031e 12/00
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Annex

Axiostar Fhysical and technical units Carl Zeiss
Physical and Technical Units

A ampere

2 angular degree

e Centigrade

h hour

hPa hectopascal

Hz Hertz

K Kelvin

ka kilogram

Im Lumen (light flux)

mm millimeter

Him ricrometer

v Valt

WY Watt

! inch

B 40-031 e 12/00 A-5




Carl Zeiss

Annex
Physical and technical units

Axiostar
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CERTIFICATE

The TUV CERT Certification Body
of TUV Aniagentechnik GmbH

Unternehmensgruppe TUV Rheinland/Berlin-Brandenburg

certifies in accordance with
TUV CERT procedures that

Carl Zeiss Jena GmbH

D-07740 Jena

has established and applies a quality system for

Manufacturer of optical, electronic, medical
and precision-mechanical products

An audit was performed,
Report No., 3071/8
Proof has been furnished that the requirements according to

DIN EN ISO 9001:1994 and DIN EN 46001

are fulfilled. The certificate is valid until February 2002
Certificate Registration No. 09 105 3071/8

: This certificata does not represent proof that the statutory requirements
of the German Medical Products Act or Directives 93/42/EEC ar 90/385/EEC have been fulfilled,

Onwkbishar
Aiwrsdisarungs

Mar
[(» ya~[=2
TEA-TM -28-06-11

Cologne, 03.03.1939 é

TUV Rhsinland £
i o S TUV TOV CERT Certification Body
of TOV Anlagentechnik GmbH

W T . TUEE D
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EG-Konformitatserklarung
EC Declaration of Conformity

Qualititsmanagementsystem zertifiziert nach/Quality Management System certified to meet:
DIN EN ISO 9001, EN 46001

Wir erklaren hiermit die Ubereinstimmung des genannten Gerites mit der EG-Richtlinie 73/23/EWG - Niederspannungsrichtlinie
einschlieBlich der Anderung 93/68/EWG und mit der Richtlinie 89/336/EWG Gber die EIektmmagnetlsch&‘u’eﬂraghchken
einschlieBlich der Anderungen 92/31/EWG und 93/68/EWG. il
Bei Anderungen am Produkt, die n[cht von uns autorisiert wurden, verliert diese Erklamqg hr& ﬁ tl

We declare the compliance of the dewce' wlth the reguirements of the Cauncil Directive ?MBIEEC}
including modification BB,"EB}'EEC and wrth ‘Council Directive 89/336/EEC about the Electr rnag' ett Cumpat;hihty including
~ modifications 92/31/EEC and 93/68/EEC 5; = e

- BT

Gerateb EZEIChI‘ILII'Ig,!'r D_E’h"l‘.'ZE name:
-a-,.ﬁ.;.;-.-

Normen/Standards: _
EN 55011 Grenzwerte u. Methoden fir Funksturuggen von ISM-Geraten
EN 50082-2 Elektromagnetische Vertraglichkeit - Stérfestigkeit
EN E1EI1EI 1 Sicherheitsbestimmungen fir eiektns-:he B- Steuer- Regel-und

Laborgerate

Prifung/Test: EMV-und GS- Labnr Sewiceberemh Qualitat / EMC- and Product Safety
Laboratory Service Department of Quality Carl Zeiss Jena

Registriert/Registered: CZG MICE 005-00

Géttingen, 29.02.00
Carl Zeiss Werk Gottingen

Dr. Gomn Heinrich

iz pr?
Geschaftsbereich Lichtmikroskopie Qualititsmanagement
Business Group Light Microscopy Quality Management

Dée Erklirung beschainigt die Obersinstimmung mt der Richtlinie und dom Gesetz, Gewahreistung und Haftung sind in unseren Allgemeinen Lieferbedingungen geregelt.

The declaration certifies the campliance with the Directive and the Law. Conditions of guaranize and fiability are dealt within our General Conditions of Sale.




